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Research on quality of carrot cultivars grown in Dobrogea

I. Anagnoste, Gh. Campeanu, P. Samata, Gabriela Neata
University of Agronomical Sciences and Veterinary Medicine Bucharest, Romania

Keywords: carrots quality, nitrates, carbohydrate, acidity, vitamin C

ABSTRACT

Carrot is a vegetable species and roots are used in human food both fresh and preserved or
cooked condition. Carrots have high content of carbohydrates (8.64 g/100g fresh weight), minerals
(calcium 33g/100g fresh weight, phosphorus 32g/100g fresh weight, iron 0.6 g/100g fresh weight, sodium
and potassium 42g/100g fresh weight and 303g/100g fresh weight) and vitamins, especially vitamin A
(11,000 IU). The aim of this research is to establish the quality of different cultivars of carrots cultivated
in our country. Analyses of quality suppose some agrochemical and biochemical characteristics and also
the production obtained at cultivated cultivars.

INTRODUCTION

Carrot 1s a vegetable species and roots are used in human food both fresh and
preserved or cooked condition. Carrot is grown for its root tuberrized, which has a high food
value. It has a high content of carbohydrates (8.64 g/100g fresh weight), minerals (calcium
33g/100g fresh weight, phosphorus 32g/100g fresh weight, iron 0.6 g/100g fresh weight,
sodium and potassium 42g/100g fresh weight and 303g/100g fresh weight) and vitamins,
especially vitamin A (11,000 IU) (Gherghe et al., 2001).

The flavors of raw-consumed-roots are great and have multiple therapeutic effects.
Carrot juice, taken daily in quantities - 1 liter normalize functions throughout the body and
especially the liver. Stimulates appetite and helps digestion, is a natural solvent of ulcer
formation and cancer and has an anti infectious effect (Walton et al., 1966).

To all this, adding that consumption possibilities are simple and varied, it can be
purchased at reasonable prices, that is an important raw material for industrialization,
particularly for producing fortified juices that roots with resistance to storage can be
consumed fresh throughout the year, explains that the carrot of root vegetables is the biggest
consumer in the world. (Voican et al., 2002).

Culture is practiced in all temperate areas of the globe and in our country in the year
2009 in our country have grown about 7500ha with a total production of about 100,000tone
and the average production was 13.3 t/ha.

The aim of this research is to establish the quality of different cultivars of carrots
cultivated in our country.

MATERIALS AND METHODS

In order to achieve researches on production performance and quality of new carrot
cultivars the studies were made at SC big Land Company SRL, Constanta County in 2010.

Cultivars to be studied are presented in Table 1.

Technology characteristics used are:

Sowing
* planting scheme: 70 x 35 x 35; density between plants per row: 3.5 to 4.5; Density: 650.000
plants/ha; seed required per hectare: 5-6 kg/ha.

Carrots were sown on 16/03/2010, plants have sprung up to 02.04.2010 under normal
conditions.
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Irrigation culture
* Irrigation is done after sowing to ensure optimum moisture conditions necessary sprung of
plants and 5-6 times during the fattening roots with norms of 400-600 cubic meters/ha.

Maintenance works
* run a blind breeding for crust formation or in case of weeds; manual thinning is performed
when the roots have thickness of a pencil, in order to capitalize on the market, leave a distance
of 4-5 cm between plants per row; culture fertilization was performed with a dose of 90kg/ha
at the beginning of culture, fertilizer complex deep plowing with 15:15:15.

Sampling was conducted approximately 120 days after emergence respectively on
14.07.2010.

At harvest were made analysis on the quality of carrots: measuring length and
diameter of the package, weighing carrots, analyzes the content of nitrates, phosphates and
potassium, biochemical analysis of the content of sugars, acidity, vitamin C and carotene, the
resulting data are 20pcs average values, collected randomly.

RESULTS AND DISCUSSIONSS

Biometric measurements of length and diameter of carrots are included in Table 2.

Examining the results of length from the five cultivars is observed that the lowest
value was recorded in Belgrade F1 with a growing average of 16.52 cm and the longest
carrots were obtained from cultivation Canada F1 with a length of 19.56 cm. In some cultivars
the smaller diameters were registered in this case of Marion F1 with 2.20 cm followed by
Belgrade F1 with a diameter of 2.37 cm, at the opposite pole there are cultivars Canada F1
with an average diameter of 4.24 cm and Florida F1 4, 15cm.These dimensions recorded in
the same culture conditions show that all tested cultivars adapted to the climate of our country
provided that the required technology.

Analyzing in terms of commercial quality required by standards for carrots, the
cultivars are at the first quality, very good and can be sold fresh for human consumption
(Order no. 1 of 3 January 2002).

The quality for consumption of carrots can be appreciated from the specific content
analysis of nitrates, phosphorus and potassium (Table 3).1t is known that the carrot culture is a
good vegetable which recover very well the nitrogen fertilization, sometimes accumulating
large amounts of nitrates without showing distinct signs in this case. In our experimental
variants it can be seen that nitrate accumulated in small quantities, quantities between 78ppm
and 101ppm. Fertilization was carried out without affecting the normal nitrogen content of
carrots and this element was metabolized during the growing season. Comparing the values
obtained from the values obtained at the experimented cultivars with maximum admitted
limits for nitrates of 400ppm in N-NO3 required by the Order Nr. 1 of January 3, 2002, show
that the carrots are qualitative and have no restrictions on consumption.

In the case of phosphorus, an element that helps to achieve higher yields but which has
a known effect on the quality of vegetables, values accumulated in appreciable amounts
ranging from 246.21 ppm at Canada Flcultivar to 318.32 ppm at Belgrade Flcultivar. These
quantities evaluated assure the quality of carrots because the normal supply of these
vegetables should be between 200 and 400ppm.

Potassium accumulated in high values in carrots respectively between 2350ppm and
2980ppmK, values that provide good carrots aspect for marketing and transport.

For vegetables some features taste are important to their marketing. So these features
are revealed by biochemical analysis of the content of carbohydrates, vitamin C and acidity to
be balanced (Table 4).

If the consumption is of fresh carrots and the industrialization in the form of smoothies
for children is very important carbohydrate content. Analysis of the characteristics of the
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cultivars tested indicates that carbohydrates vary widely between 5.8% respectively in the De
Nantes cultivar and growing 8.2% in Canada F1. From the literature it is known that Canada
F1 and Florida F1 cultivars are recommended for industrialization which can be explained by
greater accumulation of carbohydrates in them by 8.2% and 7.1% respectively.

Acidity, a characteristic that can affect human consumption is situated in experimental
cultivars between 0.46% and 0.65%, lower content.

Vitamin C also accumulated in varying amounts for the same culture conditions
varying between 185mg/100g fresh matter at De Nantes cultivar and 293mg/100g fresh matter
at Belgrade F1. Vitamin C is a quality characteristic of carrots because determined necessary
vitamin supplement for human body.

Examination of biochemical characteristics can be said that two cultivars are best in
terms of quality, namely Canada F1 and Florida F1.

Biochemical analysis also included the carotene pigment that determines color
intensity and also carrots outside aspect. When there were tested cultivars carotene content
vary between 7.20mg/100g fresh matter at F1 Canada to 10.60 mg/100g fresh matter at
Belgrade F1. Carotene values are with small differences which shows that carrots are close to
the color selected so that from this point of view quality is not affected.

The production of carrot culture in the Dobrogea conditions area (Table 5) shows that
the quantities produced range from 16.25 t/ha to the cultivar Marion F1 and 18.18 t/ha to the
cultivar Canada F1. Statistical interpretation of the results shows little difference between
cultivars yields insignificant quantity obtained being close.

CONCLUSIONS

Research carried out on carrot cultivars showed the following:
1. These dimensions of the carrots recorded in the same culture conditions show that all tested
cultivars adapted to the climate of our country provided that the required technology;
2. Analyzing in terms of commercial quality standards required for all cultivars carrots are at
the first quality, very good and can be sold fresh for human consumption (Order no. 1 of 3
January 2002);
3. In our experimental variants can be seen that nitrate accumulated in small quantities,
quantities between 78ppm and 101ppm fall. Comparing the values obtained from the values
obtained at the experimented cultivars with maximum admitted limits for nitrates of 400ppm
in N-NO3 required by the Order Nr. 1 of January 3, 2002, show that the carrots are qualitative
and have no restrictions on consumption;
4. Analysis of the characteristics of the cultivars tested indicates that carbohydrates varies
widely between 5.8% respectively in the cultivar of Nantes and growing 8.2% in Canada F1;
5. Acidity, a characteristic that can affect human consumption is situated in experimental
cultivars between 0.46% and 0.65%, lower content;
6. Examination of biochemical characteristics can be said that two cultivars are best in terms
of quality, namely Canada Fland Florida F1;
7. Statistical interpretation of the results shows little difference between cultivars yields
insignificant quantity obtained being close.
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TABLES
Table 1
Experimental variants
No var. Cultivar Destination for consumption
Ct De Nantes Fresh consumption or storage
Vi1 Belgrad F1 Industrialization, storage, use fresh
V2 Marion F1 Fresh consumption or storage
V3 Canada F1 Storage, industrialization
V4 Florida F1 Storage, industrialization
Table 2
Determinations regarding the measurements of carrot cultivars, medium value
Variant Cultivar Carrot measurements
Length, cm Diameter, cm
Mt De Nantes 17,32 2,51
Vi Belgrad F1 16,52 2,37
V2 Marion F1 17,31 2,20
V3 Canada F1 19,56 4,24
V4 Florida F1 19,26 4,15
Medium value 17,994 3,094
Table 3
Agrochemichal characteristics of carrots
. . Content, ppm
Variant Cultivar N-NO3 P-PO4 K
Mt De Nantes 78 268,31 2450
\'2! Belgrad F1 76 318,32 2980
V2 Marion F1 101 298,50 2540
V3 Canada F1 95 246,21 2380
V4 Florida F1 98 265,10 2350
Table 4
Biochemical characteristics of carrots
. . Carbohydrates Acidity Vitamin C, Carotene,
Variant Cultivar ’ ’ mg/100g fresh matter mg/100g
% % .
(malic acid) fresh matter
Mt De Nantes 5,8 0,46 185 8,50
V1 Belgrad F1 5,9 0,52 293 7,20
V2 Marion F1 6,2 0,65 250 9,12
V3 Canada F1 8,2 0,57 199 10,60
V4 Florida F1 7,1 0,61 260 9,80
Table 5
The production of carrots obtained from the cultivars
Variant Cultivar Production, t/ha Procent Dif. +/- Signification
Mt De Nantes 17,6184 100,00 - -
Vi1 Belgrad F1 17,7704 100,86 +0,152 ns
V2 Marion F1 16,2592 92,28 -1,0892 0
V3 Canada F1 18,1888 103,24 +0,5704 ns
V4 Florida F1 17,9824 102,06 +0,364 ns
DL5%= 0.836109 DL1%= 1.157991 DLO.1%=  1.597636
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ABSTRACT

Long drought conditions in unprotected field, as a result of the ‘“‘global warming”, determined a
drastic decrease of vegetables production, especially for eggplants, because of the excessive temperatures
that embarrassed pollen’s germination and as a consequence determined no fecundation of flowers. In
order to obtain profitable productions it is necessary that, along the choose of the suitable hybrids for the
culture system, to apply an adequate culture technology and to assure a water regime (in soil and air) and
a root nutrition necessary for plants, to assure also an extra-root appliance of bioactive products in order
to stimulate flower fecundation and plants’ metabolism. In this paper there are presented the results of
production obtained after assuring the optimum conditions of humidity, root and extra-root fertilisation
in a polyfactorial experiment initiated in this purpose.

INTRODUCTION

The climatic changes that happened in the world, known as “global warming”
determined the installation of drought on large areas on the globe, contributing, many times,
to a decrease of production obtained from unprotected field culture. Field vegetables culture
in long drought conditions is dramatic, especially for eggplants, because really high
temperatures determine the lack of pollen’s germination and is favorable for diseases and
pests attack.

With all the difficulties encountered, eggplants are required by consumers because
they have special properties. It is considered that solanine, poisonous substance from raw
eggplant, after burning, give rise to very healthy substances for the human body. (Iosif A.
Kelleman si Raphael W. Welstone de la Seattle University - 2002).

Nasunine, anthocyanins of eggplant composition, is a powerful antioxidant that
prevents destruction of brain lipids in cell membranes, which protects it from harmful action
of free radicals.

Assortment of eggplant cultivars has changed according to market requirements, cultivating
hybrids with high biological and economic value, which is distinguished by resistance to
storage, transport and especially the resistance to diseases and pests.

To obtain cost-effective production of economical point of view, with judicious choice
of hybrids should be grown and application of culture technology, which in addition to
providing a fluid system (soil and atmosphere) and adequate nutrition at plant root, it
completes the application by extra root use of bioactive products in order to stimulate binding
of flowers and plant metabolism (bioregulators Rodoleg and Vifarex or ecological products
Bionex and Cropmax etc.).

Absorption of mineral elements by leaves is selective and irreversible and depends on
many factors such as: light intensity and temperature, air humidity, pH (slightly acidic to
neutral — 6.0 to 6.8) and state supply of the plant with applied foliar nutrients.

Ions from nutrient solutions penetrate through the cuticle and osteola of eggplant
leaves and is even faster as solution’s evaporation is slower. Potassium, calcium and
magnesium cations penetrate the leaf cuticle faster than the anions of phosphorus and sulphur,
while nitrogen far outdoes cations.

Extra-root fertilization with nitrogen, which is the most important nutrient for this,
especially in cold soils, where root assimilation is much reduced, leads to an increased rate of
photosynthesis, creating a positive correlation between mineral uptake by roots and extra-root
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feeding of nitrogen.

Correct routing of fluid regime (soil - air) and nutrition (root and extra-root) of
eggplants are the premises of optimum manifestation of hybrids’ production and quality
potential grown in our experiment.

MATERIALS AND METHODS

The research was conducted on family owned land in the area of vegetable crops
Sacosu Turcesc village, Timis County.

Eggplant culture was established during 1-5.06.2009-2010 in unprotected field.
Seedling age was 60 days, the density of 31,250 plants/ha, being established a polifactorial
experience type:

Factor A — The hybrid;

a; — Madonna F1; a, — Dobrix F1.

Factor B - Irrigation and fertilization method
b, - sprinkler irrigation (administration of chemical fertilizers by spreading on the ground); b,
- drip irrigation (water management along with chemical fertilizer drip irrigation —
fertigation); bz — mixed irrigation (drip and sprinkler and water management of chemical
fertilizers while drip irrigation - fertigation).

Factor C - Bioactive products applied by foliar treatments in order to stimulate
flower binding and plants’ metabolism
ci- Rodoleg — bioregulator; c,-Vifarex — bioregulator; c3-Bionex — ecological product - foliar
fertilizer with plant extract; cs-Cropmax — complex nutrient very concentrated for foliar
fertilization (100% natural).

Research goal was to make improvements in field crop technology, in terms of
intervention for better binding of flowers by applying extra-root (foliar) bioactive products
that influence, by their mode of action, fruit formation, irrigation methods that are best suited
to the new conditions of drought, as an effect of global warming, and water management for
root irrigation with required chemical fertilizers.

Research objectives refer to:

- behavior of eggplant hybrids, Madonna F1 and Dobrix F1, under the impact of interaction
between experimental studied factors, in terms of production and quality potential
manifestation (number of flowers/plants, number of bind flowers, number of normally
developed fruits, average weight/fruit, percentage of First quality fruits etc.);

- setting the productive and qualitative potential manifestation at maximum, under the impact
of one or another experimental;

- indicating the most favorable interaction factor in terms of productive potential
manifestation.

RESULTS AND DISCUSSIONSS

Table 1 presents experimental results on the production elements under the impact of
experimental factors.

There is a sharp distinction their lowest values recorded under the influence of b, (drip
irrigation) in both hybrids studied.

In terms of number of flowers per plant in both hybrids are recorded a greater number
under the influence of b, (drip irrigation) than in that of b; (sprinkler irrigation). Related to the
number of flowers per plant, it reduces to both graduations b; (sprinkler irrigation) and bs
(mixed irrigation), with percentages ranging, depending on the graduations of factor C
(bioactive products applied by foliar spraying for binding flowers and acceleration of plant
metabolism), from 13.2 — 18.5%.
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Reduced number of flowers under the impact of b, (drip irrigation) can be explained
by lack of pollen fertility due to low atmospheric humidity, due to very high temperatures
during the day and even nights when the temperature not often falls below 20-22 °C.

In terms of number of fruits per plant normally developed in both hybrids has been
marked variability depending on the influence of graduations of factor b (irrigation) in
correlation with factor ¢ (bioactive products applied by foliar spraying). The highest number
of normally developed fruits is found in combinations a;,bsc; of 87.7, respectively 85.8%
striking out the combined impact for both hybrids of mixed irrigation (bs) and Rodoleg
bioregulator (c).

The average weight of fruits are also variable, with differences from one hybrid to the
other, the best being those under the impact of bz (mixed irrigation) of Madonna F1 (199.9-
202.8 g/piece) and those under the impact of b, (drip irrigation) of Dobrix F1 (191.5-195.5
g/buc).

The average productions per plant, as a result of the number of fruit/plant and the
average weight/fruit, varies between 1.177 kg/pl (ajbocs) and 1.853 kg/pl (ajbscy) for
Madonna F1 and between 1.094 kg/pl (axb,cs) and 1.747 kg/pl (azbsc;) for Dobrix F1. For
both hybrids we remark mixed irrigation (bs) and Rodoleg bioregulator (c,), the correspondent
productions being 36.8 t/ha and 57.9 t/ha for Madonna F1 and of 34.2 t/ha and 54.6 t/ha for
Dobrix F1.

Tables 2 and 3 and figures 1 and 2 show the different productions obtained under the
impact of the two factors - B (irrigation method) and C (bioactive products applied by foliar
sprayings) — and also the average value of the experiment for the three graduations of B factor
and for the four graduations of C factor.

Under the impact of factor B graduations, that is the three irrigation methods, we find
the following:

- the highest obtained productions for both hybrids are in bs (mixed irrigation) of 55.3
t/ha (124.3%) for Madonna F1 and of 52.8 t/ha (126.3%) for Dobrix F1, the percentage being
calculated considering the average obtained production under the impact of b; (sprinkler
irrigation), of 44.5 t/ha for Madonna F1 and of 41.8 t/ha for Dobrix F1.

- the average production of the experiment under the impact of the three irrigation
methods is of 37.4 t/ha (83.5%) in b, (drip irrigation), de 43,2 t/ha (96.4%) in b, (sprinkler
irrigation) and of 54.1 t/ha (120.8%) in bs (mixed irrigation), the percentage calculation being
made reporting to the average value of the experiment (Mx) of 44.8 t/ha (100.0%).

- the lowest production was obtained under the impact of drip irrigation (b,), being
37.4 t/ha (83.5%), while the highest value was obtained under the impact of mixed irrigation
(bs), being 54.1 t/ha (120.8%).

Under the impact of factor A (the hybrid) The average obtained productions are close
to each other, being 46.0 t/ha in a; — Madonna F1 and 43.7 t/ha in a, — Dobrix F1 (95.0% than
8.1).

The maximum percentage of First quality productions was obtained in abs — 78.8%,
for Dobrix F1, where we applied mixed irrigation, then ab; — 77.0%, for Dobrix F1 with
sprinkler irrigation (b;). Madonna F1 has lower percentages in the same order. The average
value of First quality for Dobrix F1 (ay) is 75.7%, and for Madonna F1 (a;) is 73.5% (tables 2
and 3, figuresland 2).

Under the impact of factor C (bioactive products) the best results of quality were obtained in
c; — Rodoleg (76.1%), then c4 — Cropmax (74.8%). The average value of First quality
production (Mx) is 33.5 t/ha — 74.7%.

In terms of production phased in, over the period July to September there is a sharp
ealyness of production under the influence of bs (mixed irrigation) to higher values in a; -
Madonna F1, peak production lies in the second and the third decade of August (fig. 1 and 2).
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The analysis of table 4, where there are the effects of unilateral and interactions
influence of experimental factors on production, resulting from the variance analysis
statistical calculation, reveals the following:

- the productions obtained from Madonna F1 (a;) are statistically covered, the significance of
production differences between it and the productions obtained from Dobrix F1 (a;) and the
average value of the experiment (Mx — a3) being very significant negative. The production of
Madonna F1 (a;) is superior to the productions obtained from a, — Dobrix F1 and the average
value of the experiment (Mx-a3);

- the productions obtained under the impact of the three irrigation methods are statistically
covered, the production difference significance being very significant negative or positive,
depending on each case;

- we remark mixed irrigation (bs) the differences between it and b; (sprinkler irrigation) and
b, (drip irrigation) being in both cases very significant positive;

- considering the unilateral impact of the bioactive product upon the production, we see very
significant positive and negative differences, the hierarchy being the same in the anterior
tables (point 3);

- the interaction between different irrigation methods and different hybrids point out the
superiority of some methods (bs and b; ) associated with one of the hybrids (point 4);

- the interaction impact of other parameters show the superiority of irrigation method bs;
(mixed irrigation) and b, (sprinkler irrigation) associated with any of the bioactive products;

- the production differences from point 6 have significances that vary from very significant
negative to distinct and significant negative to no significance.

CONCLUSIONS

1. Irrigation methods b; (sprinkler irrigation) and bs (mixed irrigation: drip + sprinkler)
showed their efficacy by the high obtained productions and their high quality;

2. Mixed irrigation (bs) and sprinkler irrigation (b;), in field conditions culture showed their
efficacy compared to drip irrigation (by), by the high productions obtained from Madonna F1
and Dobrix F1;

3. The obtained productions under the impact of Rodoleg bioactive product (c;) in all
irrigation variants and for both hybrids Madonna F1 (a;) and Dobrix F1 (az) overpassed the
others considering the quantitative and qualitative aspects;

4. The lowest productions, obtained in case of drip irrigation (by), are due to the smallest
number of bind flowers/plant (58.8-61.3% compared with 78.2-81.9 % in bs), because of very
high temperatures registered in field during the day with infertility effects upon pollen. Air
humidity was extremely low when there was applied drip irrigation;

5. We recommend to use, for eggplants culture in field, mixed irrigation (drip + sprinkler),
and if the costs are to high or it is impossible to use this method, we recommend at least
sprinkler irrigation, instead of drip irrigation;

6. We recommend the use of bioactive natural or synthesis products with foliar sprayings in
order to stimulate flower binding and plants’ metabolism, especially the use of Rodoleg (c)),
but we do not exclude the other products;

7. We also recommend a continuation of this research in order to consolidate the conclusions
obtained and to elucidate some aspects about unilateral or interaction impacts between the
experimental factors upon eggplants’ production, considering the vegetation factors,
especially the relative air humidity, the temperature and soil’s fertility, and plants’ reaction to
bioactive products sprayings, maybe other than those presented in this article.
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TABLES AND FIGURES

Table 1

Experimental results concerning the irrigation methods and bioactive products applied by foliar sprayings
to eggplants cultivated in field, 2009-2010

Obtained production
Number of No. of :
Factor Average Average production
flowers/plant normally . .
weight of | Average under the impact of
. developed frui ducti Compared
iece Din care fruits a 1.'u1t production toc; (%) | FactorB | Factor A
A|B|C (I;)cs) legate: (g/piece)
| pes. | % |pes.| % kg/pl. | t/ha tha| % |tha| %
c; | 11,55] 9,10 [78,8]7,78]85,5| 191,7 1,491 46,6 100,0
b, c, | 11,73 | 8,81 [75,117,43184,3| 190,1 1,414 44,2 94,8 445 100.0
c; | 12,97 9,38 [72,3]7,54] 80,4 188,9 1,424 44,5 95,5
cy | 12,10 8,69 [72,8]7,09/ 81,6 192,2 1,363 [42,6 91,4
¢ | 12,76 7,82 [61,3]16,31]80,7| 201,3 1,270 {39,7 100,0
c, | 12,36 7,44 [60,2]16,14|82,5| 198,5 1,219 (38,1 96,0
a | b c; | 11,97 7,12 59,516,191 86,9 | 1977 1,225 38,3 96,5 38,21 858 146,01 1000
cy | 12,06 7,13 [59,1]5,87|82,3| 200,3 1,177 36,8 92,7
¢ |12,72110,42(81,9]9,14| 87,7 202,8 1,853 57,9 100,0
be LC2 12,86 | 10,38 [80,7]8,83| 85,1 | 200,6 1,772 (55,4 95,7 5531043
ey [13,64]1087]79,7(8,95]823] 1999 1,789 55,9 96,5 ’ ’
cy | 12,46 9,88 [79,3]18,26] 83,6 | 201,7 1,667 52,1 89,9
c; | 11,94 9,28 [77,7]7,69]/82,9| 1824 1,402 43,8 100,0
b, <2 11,78 | 8,98 |75,2(7,33| 81,6 [ 180,1 1,328 41,5 94,7 4138 1000
"cs [12,06] 949 [73,8]7.48]78,8| 1793 1,341 {419 95,7 ’ ’
cy | 12,19 8,89 [72,9]7,041 79,2 181,5 1,277 39,9 91,1
c | 12,22 7,36 [60,2]16,37|86,5| 195,5 1,245 38,9 100,0
c, | 12,13 | 7,28 [60,016,18/84,9| 192,1 1,187 (37,1 95,4
| b2 [ T1955| 7.44 [59.3]5.98(80,4 | 1915 | 1,146 [35.8] 92,0 36.5| 87.3 1437 95.0
cy | 12,99 7,05 [58,8]5,62]79,7| 1947 1,094 34,2 87,9
c; |13,85[11,05(79,8]19,48|85,8| 1843 1,747 |54,6 100,0
b. <2 13,94 ]11,10]79,6(9,29| 83,7 | 181,5 1,686 |52,7 96,5 5281263
e | 15,04 11,81]78,5(9,46] 80,1 178,6 1,690 |52,8 96,7 ’ ’
cy |14,10[11,00(78,218,93|81,2| 1824 1,629 50,9 93,2

23



Vegetable growing

Table 2
Synthesis of the experimental results concerning eggplants production of hybrids Madona F; and Dobrix F;
cultivated in field under the impact of different irrigation methods and some foliar bioactive products, in 2009-2010
Factor Average production obtained under the impact of:
Factor C Factor B Factor A
Av Of which: Av Of which: Av % than: Of which:
Al B C | Prod. %;l thcan I* qual. g |% than| prod. q; th;m I* qual. g | % than| Prod. | a; |I" qual. % % than:
(tha) | M1 ha) | T age | (tha) | U tha) | auhs | Wha) | T MY | ha) | |
C 46,6 | 100,0 | 35,3 | 75,8 | 100,0
[ 442 | 94,8 32,7 | 739 | 92,6
b; o 445 95.5 323 | 725 | 915 44,5 100,0 | 33,0 | 74,2 | 100,0
C4 42,6 | 914 31,6 | 74,1 | 89,5
C 39,7 | 100,0 | 27,8 | 69,9 | 100,0
[ 38,1 96,0 26,2 | 68,7 | 9472
a b, o 383 96.5 261 1682 | 93.9 38,2 85,8 26,4 | 69,1 | 80,0 46,0 |100,0| 102,7 | 33,8 | 73,5 | 100,0 | 100,9
C4 36,8 92,7 253 | 68,7 | 91,0
C 57,9 | 100,0 | 45,3 | 78,2 | 100,0
[ 554 | 957 419 | 756 | 92,5
bs o 55.9 96.5 417 | 74.6 9.1 55,3 124,3 42,1 | 76,1 127,6
C4 52,1 89,9 39,6 | 76,0 | 874
C 43,8 | 100,0 | 34,5 | 78,8 | 100,0
C 41,5 94,7 31,3 | 75,5 | 90,7
b, o 419 95.7 319 | 76.1 | 925 41,8 100,0 | 32,2 | 77,0 | 100,0
Cy 39,9 91,1 309 | 774 | 89,6
C 389 | 100,0 | 27,3 | 70,1 | 100,0
) 37,1 95,4 25,7 | 69,3 | 94,1
a | by o 35.8 92.0 247 1689 | 905 36,5 87,3 254 | 69,6 | 78,9 43,7 1950 | 97,5 | 33,1 | 7577 | 97,9 | 988
4 34,2 87,9 23,7 | 69,4 | 86,8
C 54,6 | 100,0 | 43,8 | 80,2 | 100,0
C 52,7 96,5 41,1 1 779 | 95,6
bs o 528 96.7 208 | 772 | 932 52,8 126,3 | 41,6 | 78,8 | 129,2
4 50,9 93,2 40,6 | 79,7 | 92,7
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Table 3
Synthesis of the experimental results for a; — Average value of the experiment (Mx) concerning eggplants production of hybrids Madonna F; and Dobrix F;
cultivated in field under the impact of irrigation methods and some foliar bioactive products, 2009-2010
Factor Average production obtained under the impact of:
Factor C Factor B Factor A
Of which: v, | o than Of which: Ay, | % tham: Of which:
A B | C |Av.Prod.| % than a L3 Prod. | T % Tath do:
(t/ha) aps¢; I qual. . % than ?t;l(:ai % than |I* qual. 7% % than t /ha). nal % % than % o fata de:
(Wha) | 7 | aue agby | (Wha) | | auby wmy | mee | T A ja
C 45,2 100,0 | 349 | 77,2 | 100,0
b ) 42,9 94,9 320 | 746 | 91,7
" 43,2 95,6 32,1 | 743 | 92,0 43,2 96,4 32,6 | 75,5 | 100,0
Cy 41,3 91,4 31,3 | 758 89,7
Average b, 43,2 * 32,6 | 75,5 *
Ci 39,3 100,0 | 27,6 | 70,2 | 100,0
b C 37,6 95,7 26,0 | 69,1 94,2
2 e 37,1 94,4 254 | 68,5 | 92,0 37,4 83,5 259 | 693 | 794 448 | 99,1 | 100,0 | 33,5 | 748 | 99,1 | 100,0
Cy 35,5 90,3 24,5 | 69,0 | 88,8
Average 4y aoe b, | 37,4 x| 259 | 693 | *
exp.(Mx)
C 56,3 100,0 | 44,6 | 79,2 | 100,0
b () 54,1 96,1 41,5 | 76,7 | 93,0
e 54,4 96,6 41,3 | 549 | 92,6 54,1 120,8 | 41,9 | 77,4 | 1285
Cy 51,5 91,5 40,1 | 779 | 89,9
Average b; 54,1 * 41,9 77,4 *
C 46,9 100,0 | 35,7 | 76,1 | 100,0
) 44.8 95,5 332 | 74,1 93,0
: C3 44,9 95,7 329 | 733 | 92,2 44.8 100,0 | 33,5 | 748 | 102,8 44,8 | 99,1 | 100,0 | 33,5 | 74,8 | 99,1 | 100,0
Cy 42,8 91,3 32,0 | 74,8 89,6
Average exp.(Mx) 44,8 * 33,5 74,7 *
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Table 4
Unilateral and interaction impact of the experimental factors upon eggplant hybrids Madonna F1 and
Dobrix F1 production, cultivated in field with different technologies

Variant Average production (t/ha) Relatlve([()%li';)ductlon Dzifet;::)c ¢ Significance
1. Unilateral impact of the hybrid upon eggplants production
a2-al 43,68 46,13 94,67 -2,46 000
a3-al 44,87 46,13 97,26 -1,26 000
a3-a2 44,87 43,68 102,73 1,19 Ak
DL 5%= 0,35 DL 1%= 0,53 DL 0,1%= 0,85
2. Unilateral impact of the irrigation method upon eggplants production
b2-bl 37,50 43,14 86,93 -5,64 000
b3-bl 54,04 43,14 125,29 10,91 ok
b3-b2 54,04 37,50 144,13 16,55 ok
DL 5%= 0,70 DL 1%= 0,96 DL 0,1%= 1,32
3. Unilateral impact of foliar bioactive products for stimulating flower binding and plants metabolism upon eggplants production
c2-cl 44,84 46,93 95,56 -2,08 000
c3-cl 44,88 46,93 95,64 -2,05 000
c4-cl 42,92 46,93 91,47 -4,00 000
c3-c2 44,88 44,84 100,07 0,03 -
c4-c2 42,92 44,84 95,71 -1,92 000
c4-c2 42,92 44,84 95,71 -1,92 000
DL 5%= 0,94 DL 1%= 1,28 DL 0,1%=1,71
4. Interactions impact between different hybrids and the same or different irrigation methods upon eggplants production
a2bl-albl 41,78 44,48 93,93 -2,70 000
a3bl-albl 43,16 44,48 97,04 -1,32 0
a3bl-a2bl 43,16 41,78 103,31 1,38 *
a2b2-alb2 36,50 38,60 94,56 -2,10 000
a3b2-alb2 37,39 38,60 96,87 -1,21 0
a3b2-a2b2 37,39 36,50 102,44 0,89 -
a2b3-alb3 52,75 55,33 95,35 -2,58 000
a3b3-alb3 54,06 55,33 97,71 -1,27 0
a3b3-a2b3 54,06 52,75 102,48 1,31 *
a2b2-albl 36,50 44,48 82,07 -1,97 000
a3b3-albl 54,06 44,48 121,55 9,58 ok
a3b3-a2b2 54,06 36,50 148,11 17,56 Ak
DL 5%= 1,04 DL 1%=1,45 DL 0,1%= 2,03
5. Interactions impact between the same hybrid and different bioactive products upon eggplants production
alc2-alcl 45,90 48,07 95,49 -2,17 000
alc3-alcl 46,23 48,07 96,19 -1,83 0
alc4-alcl 44,33 48,07 92,23 -3,73 000
alc3-alc2 46,23 45,90 100,73 0,33 -
alc4-alc2 44,33 45,90 96,59 -1,57 -
alc4-alc3 44,33 46,23 95,89 -1,90 0
a2c2- a2cl 43,77 45,717 95,63 -2,00 0
a2c3- a2cl 43,50 45,77 95,05 -2,27 00
a2c4- a2cl 41,67 45,77 91,04 -4,10 000
a2c3- a2c2 43,50 43,77 99,39 -0,27 -
a2c4- a2c2 41,67 43,77 95,20 -2,10 0
a2c4- a2c3 41,67 43,50 95,79 -1,83 0
a3c2- a3cl 44,87 46,94 95,57 -2,08 0
a3c3- a3cl 44,90 46,94 95,64 -2,04 0
a3c4- a3cl 42,77 46,94 91,10 -4,18 000
a3c3- a3c2 44,90 44,87 100,07 0,03 -
a3c4- a3c2 42,77 44,87 95,32 -2,10 0
a3c4- a3c3 42,77 44,90 95,25 -2,13 0
DL 5%= 1,63 DL 1%=2,21 DL 0,1%= 2,96
6. Interactions impact between the same hybrid and the same irrigation method and different bioactive products upon eggplants
production
alblc4- alblcl 42,60 46,60 91,42 -4,00 000
a2b2c4- a2b2cl 34,20 38,90 87,92 -4,70 00
a2b2c3- a2b2c2 35,80 37,10 96,50 -1,30 -
a2b2c4- a2b2c3 34,20 35,80 95,53 -1,60 -
a3b3c4- a3b3c2 51,50 54,07 95,25 -2,57 -
a3b3c4- a3b3c3 51,50 54,40 94,67 -2,90 0
DL 5%= 2,83 DL 1%= 3,83 DL 0,1%= 5,12
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Productia totala obtinuta (t/ha) 1 Productie medie calitatea | (%)
Productie total AUGUST (t/ha) == Productie total IULIE (t/ha)
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b1- Irigare prin aspersiune| b2 - Irigare prin picurare b3 — Irigare mixta b1- Irigare prin aspersiune| b2 - Irigare prin picurare b3 — Irigare mixta
(picurare+aspersie) (picurare+aspersie)
al - Madonna F1 a2 - Dobrix F1

Fig.1. Production’s quality and staging for factor B (irrigation method), eggplants cultivated in field, 2009-2010
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b1- Irigare prin aspersiune b2 - Irigare prin picurare b3 — Irigare mixta (picurare + aspersie)
a3-Media experientei(Mx)

Fig.2. Production’s quality and staging for a; — average value of the experiment (Mx) for factor B (irrigation
method), eggplants cultivated in field, 2009-2010
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The impact of establishment method and flower binding stimulation
method upon the productive and qualitative potential of melons’ culture in
protected and unprotected field
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ABSTRACT

Production potential and quality of melon hybrids, with recognized organoleptic qualities, by the
application of direct seeding technology classic unprotected field or, at best, a classic in the field by
planting seedlings unprotected (improved traditional technology), was not observed within, due to the
limited influence of some important technological links, such as protection against late frosts in spring,
providing a constant hydric regime, fertilization, stimulation of flowers’ binding etc. Improving and
upgrading technologies applied in culture focused on technological links mentioned above, were the basis
for achieving a high level of production, considering both quantity and quality. In this paper, results are
presented under the influence of irrigation and crop establishment methods as well as stimulating the
binding of flowers, using a variety of products with foliar application.

INTRODUCTION

Melon hybrid use and technology culture that we apply are crucial to obtain high and
quality yields from this species in the family Cucurbitaceae.

Evolution, over time, of the culture technology, greatly improved and upgraded
technology links all lead to the conclusion that, at present, we can talk about a traditional
improved field culture technology and a modernised culture technology in low tunnels of
polyethylene film.

Production potential and quality of melon hybrids, with recognized organoleptic
qualities, by the application of direct seeding technology classic unprotected field or, at best, a
classic in the field by planting seedlings unprotected (improved traditional technology), was
not observed within, due to the limited influence of some important technological links, such
as protection against late frosts in spring, providing a constant hydric regime, fertilization,
stimulation of flowers’ binding etc. Improving and upgrading technologies applied in culture
focused on technological links mentioned above, were the basis for achieving a high level of
production, considering both quantity and quality.

In this article there are given unilateral influences and interactions of the experimental
factors, including the bioactive products used by foliar application as a more recent
technology link in obtaining high and quality melons yields.

MATERIALS AND METHODS
The experiment aimed at studying comparative competition cultures, in terms of
interacting factors that will provide essential technical elements of the melons growing
improved framework technology in low tunnels of polyethylene film under current conditions:
Factor A — The hybrid
a;- Fiata F; — extraearly with yellow-orange pulp;
a . Corin F; — early with yellow-orange pulp;
az- Galia F; — early with white-green pulp;
a4 - Solarbel F;— semilate with white-green pulp.
Factor B — Establishment of culture and irrigation methods
b; — seedling planting and drip irrigation (traditional improved culture technology);
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b, — seedling planting and soil’s mulching with polyethylene film and culture protection in
low tunnels and drip irrigation (modernised culture technology).

Factor C — The method of flower binding and plants’ metabolism stimulation
c1 — no stimulation;
¢, — stimulation with Bostim;
c3 — foliar spraying with Agroleaf (soluble foliar fertilizer);
c4 — foliar spraying with Cropmax (complex nutrient very concentrated for foliar fertilization
— 100% natural).

The purpose of the undertaken research was to study the possibilities of full
manifestation of the productive potential of hybrid melon, recognized as very valuable, in
terms of production and quality, by applying two technologies culture: improved traditional
technology and modernized technology, under the influence of flower binding and plants
metabolism stimulation with synthetic or natural bioactive products (Bostic, Agroleaf and
Cropmax). There were studied the following hybrids: Fiata F;, Corin F;, Galia F; and Solarbel
F, from Nunhems society.

Considering the anterior things presented, we had the following objectives:

- Cultivation of new hybrids known for their very high productive potential by applying the
two culture technologies (Traditional improved and modernized).

- Verifying the possibility of reaching in practice the theoretical productive potential said by
the production societies, after testing them on their own fields.

- The impact of synthetic or natural bioactive products upon flower binding and plants
metabolism stimulation and upon the production increase, registered as an effect of
increasing the number of fruits per plant.

There were made two observations upon hybrids behaviour when there were applied
the two culture types (traditional improved and modernized) and there were done sprayings
with bioactive products (Bostim, Agroleaf and Cropmax), as it follows: when the first 2-3
were open or partially open (first treatment) and the second treatment at full flowering of
plants.

There were determined: the number of fruits/plant; fruits’ diameters; fruits’ average
weight; percentage ratio of production in the four periods of staging in intervals naturally set
up according to the price on the free market; the percentage ratio of First quality production of
the total production for each experimental factor, as an effect of the unilateral and interactions
between factors impact.

By calculations, there were determined the average productions obtained/plant and per
hectare.

RESULTS AND DISCUSSIONSS

Table 1 shows the differentiation of one of the production elements for the four melon
hybrids, not that high, the average production/plant and also per hectare, excepting the one
obtained in ¢; (no stimulation).

There are important differences between the productions obtained under the impact of
factor B, being very increased in b, — protection with polyethylene film and fertirrigation and
drip irrigation (a;b,—54.6 t/ha- 158.3% compared with a;b;—34.5 t/ha — 100%).

Under the impact of factor C (stimulation of flower binding and plants’metabolism)
the highest productions were in ¢, (Bostim), 50.9 t/ha in a;bac, (144.6%), 62.1 t/ha in asbscs
(160.5%) or 51.1 t/ha in aszbyc, (143.5%). The productions obtained under the impact of b;
(seedling planting and drip irrigation) in interaction with ¢, (Bostim) ale lower than those
presented before.

Out of table 2 and figures 1 and 2 we can see the high percentage of production
obtained in b, than b;, with variations between 37.3 and 59.6 %. It also results the percentage
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of First quality production of the total production, being higher in b, (modernized
technology). There is also presented the production obtained under the impact of factor A (the
hybrid). The highest production was obtained in a, — Corin F; of 44.5 t/ha — 119.0 %

compared with Mx — 100.0 %. The other two hybrids a; — Galia F; and as — Solarbel F; had
lower productions, of only 38.1 t/ha (101.9 %) and, respectively, 29.6 (79.1 %) compared

with M x —100.0 %.

First quality production obtained in a5 — Solarbel F; of 73.3 % (b;) and 85.7 (b,) of the
total production, is the highest compared with the other hybrids 70.1-72.1 % (b;) and 77.4-
83.5 % (by).

The highest percentage of first quality production was obtained from Solarbel F; (as) —
23.8 t/ha — 80.4%, then Galia F; (asz) — 30.1 t/ha — 79.0 %.

In the two tables there is presented a synthesis of production results differentiated for
the three factors A, B and C. there are compared the results of the four hybrids in case of the
same hybrid the results under the impact of factor B (the culture establishment and irrigation
systems) and factor C (stimulation of flower binding and plants metabolism).

By analysing the tables, we see the good results of Fiata F; (a;) and Corin F; (ay)
hybrids under the aspect of production level obtained and Solarbel F; and Galia F; hybrids
under the aspect of production’s quality.

The highest productions were obtained from Corin F; (ay) of 44.5 t/ha (119.6 % than
a; — Fiata F; — 100.0 %) and Galia F, (a3), of 38.1 t/ha (102.4 % than a; — Fiata F; — 100.0 %).

Under the impact of factor B (establishing the culture and irrigation methods) the
production obtained in b, (seedling planting and mulching with polyethylene film and
protection in low tunnels and drip irrigation) is of 45.3 t/ha — 153.5 % compared to the one
obtained in b; (seedling planting and drip irrigation) of 29.5 t/ha — 100.0 %.

Under the impact of factor C (stimulation of flower binding and plants’ metabolism)
the production obtained varied from 30.4 t/ha — 41.5 t/ha. The production obtained in ¢, —
Bostim is of 41.5 t/ha (136.5 % than ¢; — no stimulation), followed by ¢4 — Cropmax, of 40.3
t/ha — 132.6%.

Data from table 3 concretized from the statistical calculation, specific for the variance
of analyse method, production differences significations as a result of factors’
interdependation.

Of the unilateral analyse of experimental factors from points 1-3 it results that:

- the obtained production from a, — Corin F; hybrid is statistically covered, the production
differences’ significance to a; — Fiata F; being very significant positive;

- the other significances of production differences’ are very significant negative according to
the made comparations;

- the obtained production in as- Galia F; is statistically covers, the significance of the
difference to a; — Fiata F; being significant positive;

- the productions obtained under the impact of bioactive products c, — Bostim, c¢3 — Agroleaf
and ¢4 — Cropmax are statistically covered, being very significant positive than c¢; — no
stimulation;

- the average productions obtained by a modernized culture technology (by) is statistically
assured being very significant positive than b; (improved traditional technology);

Out of the complex analyse from points 4-8 there are differences of production
characterised as very significant, distinct significant and significant positive in most cases,
according to the interactions between the graduations of the experimental factors.

CONCLUSIONS
1. The cultivated melon hybrids have a different behaviour concerning the qualitative and
productive potential under the impact of modernized culture technology.
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2. The modernized culture technology is superior to the traditional improved one being seen
in the qualitative and quantitative aspect, which is the percentage of First quality production
from the total production obtained per hectare.

3. We remarked Corin F; and Fiata F; hybrids which overpassed the other two hybrids Galia
F; and Solarbel Fi, these last two being the best in first quality production of the total
obtained production.

4. Bioactive synthetic or natural products applye by foliar sprayings (Bostim, Agroleaf and
Cropmax) contribute to obtaining larger productions and of a better quality, compared with
the ones where they were not used.

5. Bostim bioregulator determines the highest production, closely followed by Cropmax
(complex nutrient over concentrated for foliar fertilization — 100% natural).

6. We recommend a thoroughgoing study by continuing the experiment because the
studied hybrids are very valuable and the modernized culture technology is on top in
production, being based on bioactive products for stimulation of flower binding and plants’
metabolism.
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TABELS AND FIGURES
Table 1
Synthesis of production results from yellow-orange and white-green pulp melons’ culture
Average production under the impact of:
A Bl C Factor C Factor B Factor A
% than % than
kg/pl | t/ha | % thanc;, | kg/pl t/ha b, kg/pl | t/ha |% than a, Mx
c; | 3,658 | 256 100,0
c, | 4448 | 31,1 121,5
b, o | 4015 | 28.1 109.8 4,099 28,7 100,0
cy | 4275 | 29,9 116,8
a; e | 5.032 | 352 100.0 5,229 | 37,2 | 100,0 99.5
¢ | 7,269 | 509 144,6
b, o | 6.826 | 47.8 135.8 6,359 45,8 159,6
cy | 7,028 | 49,2 139,8
c; | 4324 | 303 100,0
c, | 5485 | 384 126,7
b, s | 4755 | 333 109.9 4,923 34,5 100,0
c, | 5,129 | 359 118,5
a, e | 5526 | 387 100.0 6,360 | 44,5 | 119,6 119,0
c, | 8,868 | 62,1 160,5
b, & | 8111 56.8 146.8 7,796 54,6 158,3
c, | 8,677 | 60,7 156,8
c; | 3,855 | 27,0 100,0
c | 4,726 | 33,1 122,6
by & | 399 | 28.0 103.7 4,259 29,8 100,0
cy | 4460 | 31,2 115,6
44 1 102,4 101
a3 ¢, | 5.086 | 356 | 100,0 5446 | 38,1 | 102, 01.9
c, | 7,302 | 51,1 143,5
b, o | 6.857 | 48.0 134.8 6,632 46,4 155,7
cy | 7,281 | 51,0 143,3
c; | 3,008 | 21,0 100,0
c | 3,897 | 273 130,0
b, o | 3512 | 24.6 7.1 3,560 24,9 100,0
c, | 3,823 | 26,8 127,6
4,22 2 1
u 1| 4182 | 293 | 100,0 22612961 796 ,
¢ | 5,330 | 373 127,3
b, o | 4758 | 333 1137 4,892 34,2 137,3
¢y | 5292 | 37,0 126,3
c; | 3,711 | 26,0 100,0
c | 4,639 | 325 125,0
b, o | 4070 | 285 109.6 4,211 29,5 100,0
cy | 4422 | 31,0 119,2
c; | 4958 | 347 100,0
c | 7,192 | 504 1452
Mx b, o | 6.638 | 46,5 134.0 6,465 453 153,5 | 5,338 | 37,4 | 100,5 100,0
c, | 7,070 | 49,5 142,6
c; | 4335 | 304 100,0
« S| 5916 | 41,5 136,5
c3 | 5354 | 375 123,4 5,338 37,4 126,8
c, | 5,746 | 40,3 132,6
Mx 5,338 | 374 * 5,338 37,4 * 5,338 | 37,4 | 100,5 100,0
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Table 2
Production’s quality of yellow-orange and white-green pulp melons
Average production under the impact of:
Factor C Factor B Factor A
A|lB|C of which: of which: of which
t/ha % Qual. I t/ha % Qual. I t/ha % Qual. I
t/ha % t/ha % t/ha %
¢ ] 256 1000 [159] 62,1
o, | 31,1 | 121,5 [ 22,8 | 73,2
2 1 20,1 1
b e, | 28,1 [109,8 [ 19,5 ] 69,5 8.7 1100071 20, 70,
c, | 299 [116,8 [222] 744
2 2 4
e 17352 [100,0 | 262 | 744 3721 95| 278 74.6
b, (2009 | 1446 1400 | 785 | oo | iso6| 354 | 774
*le; [47.8 [ 1358 [362 | 75.8 ’ ’ ’ ’
c, | 49,2 11398 (392 79,6
¢ | 303 [100,0 [ 21,0 | 69,3
c, | 384 | 126,7 [27,7] 721
b, 335 11099 (333 699 34,5 1000 | 24,6 | 712
cs | 35,9 | 118,5 | 264 | 73,5
a o T35 1000 (274 708 445 | 1190 339 76,2
c, | 62,1 |160,5 | 50,7 | 81,6
46 |158,3 | 43,2 2
b c; | 56,8 | 146,8 | 44,9 [ 79,0 546 | 15831 43 7
c, | 60,7 | 156,8 [ 49,8 | 82,1
¢ | 27,0 [100,0 [ 18,9 | 70,0
c, | 33,1 | 122,6 [ 242 732
2 1 21 2.1
b c; | 28,0 [103,7 [ 19,8 ] 70,6 98 | 1000 ST
c, | 31,2 [ 1156 [23,1] 741
38,1 |101,9| 30,1 79,0
e 17356 [ 1000 | 284 | 79.8
p, AL 1435 1437 | 855 |00V issq ] 387 | 835
2o, [48,0 [ 1348 [ 396 | 826 ’ ’ ’ ’
cs | 51,0 | 1433 [ 43,1 | 845
c; | 21,0 [ 100,0 [ 14,7 | 70,0
c, | 27,3 11300 [ 20,7 ] 757
b 249 |100,0| 183 | 73,3
Yoy 246 [ 1171 173 705 ’ ’ ’ ’
2 12 2
ay [+ | 208 11276 | 205 | 766 206 | 791 | 238 80,4
c, 29311000 [23,5] 80,2
o, 373 1273 [32,7] 878
42 |1 2
b2 c; | 333 [ 113,7 [ 28,1 845 34, 37,31 293 | 857
c, | 37,0 [ 126,3 [ 32,9 88,9
¢ | 26,0 1000 | 17,6 | 67,8
¢, | 32,5 12500239 73,5
b 29,5 [100,0 | 21,1 | 715
"I'es] 28,5 11096 [ 20,0 [ 70,2
ey | 31,0 [ 1192 23,1 | 745
374 | 1000 | 289 77,3
¢, | 34,7 11000 [ 26,4 | 76,1 ’ ’ ’ ’
c, | 50,4 [ 1452 [ 41,8 | 82,9
b 453 36,7 | 81,0
Mx| °|cs| 46,5 | 134,0 [ 37,2 80,0 ’ ’ ’
cy| 49,5 [ 142,6 [ 413 | 83,4
;| 30,4 11000 [22,0] 72,4
e | 41,5 [136,5 [ 329 | 793
* 374 |1268| 289 | 773 374 | 1000 | 289 77,3
c;] 37,5 [ 12341286 | 763 ’ ’ ’ ’ ’ ’ ’ ’
c | 40,3 [132,6 [322] 79,9
Mx | 374 = * * 374 | = 289 | 773 374 1000 289 773
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Table 3

Unilateral and interactions’ impact of experimental factors upon melon’s production in different
technology conditions in protected and unprotected field

. Average production Relatnfe Difference ..
Variant production Significance
(t/ha) (£ t/ha)
(%)
1. Unilateral impact of the hybrid upon melon’s production
a2-al 44,53 37,23 119,61 7,30 oAk
a3-al 38,13 37,23 102,42 0,90 *
ad-al 29,58 37,23 79,45 -7,65 000
a3-a2 38,13 44,53 85,63 -6,40 000
ad4-a2 29,58 44,53 66,42 -14,95 000
a4-a3 29,58 38,13 77,57 -8,55 000
DL 5%= 0,61 DL 1%= 0,92 DL 0,1%= 1,48
2. Unilateral impact of the culture establishment method upon melon’s production
b2-bl 45,25 29,48 153,52 15,78 o
DL 5%= 0,54 DL 1%= 0,74 DL 0,1%= 1,41
3. Unilateral impact of stimulation of flower binding upon melon’s production
c2-cl 41,41 30,34 136,51 11,08 *okok
c3-cl 37,49 30,34 123,57 7,15 rokok
cd-cl 40,21 30,34 132,55 9,88 rokok
c3-c2 37,49 41,41 90,52 -3,93 000
c4-c3 40,21 41,41 97,10 -1,20 0
DL 5%= 0,77 DL 1%= 2,16 DL 0,1%= 1,40

4. Interactions’ impact between different hybrids and the same or different culture establishment
methods upon melons’ production

a2bl-albl 34,48 28,68 120,23 5,80 otk
a3bl-albl 29,83 28,68 104,01 1,15 *

a4bl-albl 24,93 28,68 86,92 -3,75 000
a3bl-a2bl 29,83 34,48 86,51 -4,65 000
a4bl-a2bl 24,93 34,48 72,30 -9,55 000
a4bl-a3bl 24,93 29,83 83,57 -4,90 000
a2b2-alb2 54,58 45,78 119,22 8,80 otk
a3b2-alb2 46,43 45,78 101,42 0,65 -

a4b2-alb2 34,23 45,78 74,77 -11,55 000
a3b2-a2b2 46,43 54,58 85,07 -8,15 000
a4b2-a2b2 34,23 54,58 62,71 -20,35 000
a2b2-albl 34,23 46,43 73,72 -12,20 000

DL 5%= 0,97 DL 1%= 1,39 DL 0,1%= 2,03

5. Interactions’ impact between the same hybrid and different stimulation of flower binding methods
upon melons’ production

alc2- alcl 41,00 30,40 134,87 10,60 ok
alc3- alcl 37,95 30,40 124,84 7,55 o
alcd- alcl 39,55 30,40 130,10 9,15 R
alc3- alc2 37,95 41,00 92,56 -3,05 000
alcd- alc2 39,55 41,00 96,46 -1,45 -

alc4- alc3 39,55 37,95 104,22 1,60 *

a2c2- a2cl 50,25 34,50 145,65 15,75 oAk
a2c3- a2cl 45,05 34,50 130,58 10,55 ok
a2c4- a2cl 48,30 34,50 140,00 13,80 otk
a2c3- a2c2 45,05 50,25 89,65 -5,20 000
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Variant Average production pllj)i;ztlt‘;zn Difference Significance
(t/ha) (£ t/ha)
(%)
a2c4- a2c2 48,30 50,25 96,12 -1,95 0
a2c4- a2¢3 48,30 45,05 107,21 3,25 HAE
a3c2- a3cl 42,10 31,30 134,50 10,80 oAk
a3c3- a3cl 38,00 31,30 121,41 6,70 Hokk
a3c4- a3cl 41,10 31,30 131,31 9,80 HkE
a3c3- a3c2 38,00 42,10 90,26 -4,10 000
a3c4- a3c2 41,10 42,10 97,62 -1,00 -
a3c4- a3c3 41,10 38,00 108,16 3,10 HoAE
adc2- adcl 32,30 25,15 128,43 7,15 oAk
adc3- adcl 28,95 25,15 115,11 3,80 kK
adc4- adcl 31,90 25,15 126,84 6,75 kK
adc3- adc2 28,95 32,30 89,63 -3,35 000
adc4- adc2 31,90 32,30 98,76 -0,40 -
adc4- adc3 31,90 28,95 110,19 2,95 Hokk
DL 5%= 1,54 DL 1%=2,09 DL 0,1%=2,79

6. Interactions’ impact between the same hybrid, the same culture establishment method and different
stimulation of flower binding methods upon melons’ production

alblc2- alblcl 31,10 25,60 121,48 5,50 otk
alblc3- alblcl 28,10 25,60 109,77 2,50 *
alblc4- alblcl 29,90 25,60 116,80 4,30 ok
alblc3- alblc2 28,10 31,10 90,35 -3,00 00
alblc4- alblc2 29,90 31,10 96,14 -1,20 -
alblc4- alblc3 29,90 28,10 106,41 1,80 -
a2b2c2- a2b2cl 62,10 38,70 160,47 23,40 ok
a2b2c3- a2b2cl 56,80 38,70 146,77 18,10 ok
a2b2c4- a2b2cl 60,70 38,70 156,85 22,00 ok
a2b2c3- a2b2c2 56,80 62,10 91,47 -5,30 000
a2b2c4- a2b2c2 60,70 62,10 97,75 -1,40 -
a2b2c4- a2b2c3 60,70 56,80 106,87 3,90 ok
DL 5%=2,18 DL 1%=2,92 DL 0,1%= 3,98

7. Interactions’ impact between the same hybrid, different culture establishment methods and the same
stimulation of flower binding method upon melons’ production

alb2cl- alblcl 35,20 25,60 137,50 9,60 oAk

a2b2c2- a2blc2 62,10 38,40 161,72 23,70 ok

a3b2c3- a3blc3 48,00 28,00 171,43 20,00 otk

a4b2c4- adblc4 37,00 26,80 138,06 10,20 ok
DL 5%= 2,15 DL 1%= 2,92 DL 0,1%= 3,98

8. Interactions’ impact between different hybrids and the same culture establishment and stimulation
of flower binding methods upon melons’ production

a2blcl-alblcl 30,30 25,60 118,36 4,70 otk
a3blcl-alblcl 27,00 25,60 105,47 1,40 -
adblcl- alblcl 21,00 25,60 82,03 -4,60 000
a2blc2- alblc2 38,40 31,10 123,47 7,30 ok
a3blc2- alblc2 33,10 31,10 106,43 2,00 -
adblc2- alblc2 27,30 31,10 87,78 -3,80 00
a2blc3- alblc3 33,30 28,10 118,51 5,20 otk
a3blc3- alblc3 28,00 28,10 99,64 -0,10 -
a4blc3- alblc3 24,60 28,10 87,54 -3,50 00
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Relati
Average production ¢ ative Difference

production
(t/ha) (%) (% t/ha)

Variant Significance

a2blc4- alblcd 35,90 29,90 120,07 6,00 otk

a3blc4- alblc4 31,20 29,90 104,35 1,30 -

a4blc4- alblc4 26,80 29,90 89,63 -3,10 00

a2b2c2- alb2c2 62,10 50,90 122,00 11,20 otk

a3b2c2- alb2c2 51,10 50,90 100,39 0,20 -

adb2c2- alb2c2 37,30 50,90 73,28 -13,60 000

a2b2c3- alb2c3 56,80 47,80 118,83 9,00 otk

a3b2c3- alb2c3 48,00 47,80 100,42 0,20 -

a4b2c3- alb2c3 33,30 47,80 69,67 -14,50 000

a2b2c4- alb2c4 60,70 49,20 123,37 11,50 Hokk

a3b2c4- alb2c4 51,00 49,20 103,66 1,80 -

adb2c4- alb2c4 37,00 49,20 75,20 -12,20 000

DL 5%= 2,12 DL 1%=2.91 DL 0,1%= 3,96
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Fig. 1. Synthesis of production results from yellow-orange and white-green pulp melons’ culture
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ABSTRACT

During 2008 - 2011, greenhouse experiments were performed in Vegetable Research-Development
Station Bacau - Romania, in order to evaluate the vegetable varieties and lines susceptibility to the onion
thrips attack in the seedling stage at the following species: tomato, cabbage, lettuce, pepper and egg plant.
It was identified the attack symptoms in: tomato (Unibac: F% - 1.6 %, 1% - 15.4 % and DA - 0.2%;
Roma F - 4.3%, I — 11.6%, DA - 0.5%; Moldoveanca F — 1.2%, I — 9.8%, DA — 0.1%; Rio Grande, F —
0.2%, 1% - 2.4%, DA - 0.1%), diagram 1, in cotyledon and 5 leaves stage. lettuce (Silvia, F — 1.2%, I -
4.6%, DA - 0.1%), in 8 leaves stage; round pepper (Creola, F —2.9%, I — 2.2%, DA - 0.1%), in 4 leaves
stage, round pepper (Lider (F — 5.2%,I — 3.1%, DA - 0.2%), in 4 leaves stage; sweet pepper (Dariana Bac,
F-09 %,1- 0.7%, DA — 0.1%), in 3 leave stage; long pepper (Ionel (F — 6.7 %, I — 2.5%, DA - 0.2%, in
5 leaves; long pepper (Siret (F - 1.1%, 1 -0.8%, DA - 0.1%, in 2 leaves; egg plants (Contesa F — 8.4%, I —
0.1%, DA — 0.1% in 5 leaves. In tomato: L1, 2 and L3, in cabbage and Serata - lettuce variety we didn’t
identified any virus attack. The efficacy of insecticides against onion thrips was very good: Laser 240SC —
0.05%: 85.9% after 24 hours,96.5% after 48 hours, 98.3% after 72 hours, followed by Talstar 10 EC -
0.05%: 74.3% after 24 hours, 91.4% after 48 hours, 94.2% after 72 hours, and Confidor Energy — 0.08 %:
65.7% after 24 hours, 89.3% after 48 hours and 91.6% after 72 hours).

INTRODUCTION

Onion thrips are one of the most difficult pests to control in seedling stage (Aylsworth,
1994, Anon, 1992, 1993). Thrips are tiny insects that reproduce rapidly, congregate in tight
places that make pesticide coverage difficult, and feed with rasping-piercing-sucking mouth
parts, resulting in deformation of flowers and leaves (Maria Calin, 2004, 2005, Gill and Ross.
1994,. Grossman, 1996, Parella, 1995).

The characteristic for this specie is parthenogenesis multiplication. One female insert
80 - 100 eggs in soft plant tissue (5).

Tolerance of thrips on vegetable crops is low. In addition, when Thrips tabaci feed on
plants infected with the viruses as: Lycopersicon virus 3, Solanum virus 8, Nicotiana virus 1,
Tomato Spotted wilt virus. Once plants are infected, it is too late to do anything except
dispose of diseased plants. Thus, the best way to prevent virus infection is to control thrips
(Aylsworth, 1994, Anon, 1992, 1993).

A regular monitoring program is the basis of all pest management programs. Conduct
a regular, weekly monitoring program to detect problems early. This early detection and
treatment will result in better pest control since plant canopies are smaller and better spray
coverage can be achieved. Plant inspection is needed to assess general plant health and to
detect the pests.

MATERIALS AND METHODS

1. Susceptibility of vegetable seedlings at onion thrips attack

During 2008-2011, greenhouse experiments were performed in Vegetable
Research-Development Station Bacau - Romania, in order to evaluate the vegetable varieties
susceptibility to thrips attack in the seedling stage at the following species: tomato, cabbage,
lettuce, pepper and egg plant (Table 1).
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The lines and cultivars were sown in the greenhouse on March. After emergence, in
almost 3-6 days, the young plants were transplanted in 65-96 cell plastic trays. No preventive
chemicals treatments were applied in order to encourage the development of the pest attack.

For monitoring attack we randomly selected plants at four locations, each sample with
100 seedlings and we examined the plants. We examined the underside of leaves for insect
pests and inspect root systems to determine whether they are healthy or not (Maria Calin,
2004, 2005).

The observations were made every 10 days after plantation of young vegetable plant in
plastic trays.

The attack estimation with following indicators:

Frequency of attack (F%),
Intensity of attack (1%),
Degree of attack (DA %).

The results obtained will be used in plant breeding and also in order to decrease the
number of pest’s chemicals treatment in seedling technologies of vegetable.

The control measures must be applied because the thrips transmit many viruses. In
addition if the treatments for control pests is not applied, the populations increase very
quickly and they are very difficult to control.

2. The control of onion thrips

It was evaluated the effect of the following insecticides: Laser 240SC — 0.05%, Talstar
10 EC 0.05% - and Confidor Energy — 0.08% on onion thrips (Thrips tabaci Lind.).

The observations were made at 24, 48 and 72 hours after application, and we focused
on the counting of larvae and adults. All adult and larvae of thrips were counted on 50
randomly chosen leaves per plot;

We used for to determine the efficiency of insecticide by Sun-Shepard method.

Assessments were also made on fito - toxicity, crop development and visible residues.
Treatment technique: spraying till run-of 600 1/ha in cucumber.

Crop and cultivar used: cucumber, Mapamond variety.

RESULTS AND DISCUSSIONS
1. Susceptibility of vegetable seedlings at onion thrips attack
The susceptibility of lines and varieties of seedlings to attack of the thrips was
following (table 2).
The data obtained showed different behavioral of vegetable species to thrips attack.
It was identified the attack symptoms in:
Tomato (Unibac: F% - 1.6 %, 1% - 15.4 % and DA — 0.2%; Roma F —4.3%,1 - 11.6%, DA —
0.5%:; Moldoveanca F — 1.2%, 1 — 9.8%, DA — 0.1%; Rio Grande F — 0.2%, 1% - 2.4%, DA
—0.1%), diagram 1, in cotyledon and 5 leaves stage.
Lettuce (Silvia, F—1.2%, I - 4.6%, DA — 0.1%), in 8 leaves stage.
Round pepper (Creola, F—2.9%, 1 - 2.2%, DA - 0.1%), in 4 leaves stage.
Round pepper (Lider (F —5.2%I - 3.1%, DA — 0.2%), in 4 leaves stage.
Sweet pepper (Dariana Bac, F—0.9 %, - 0.7%, DA - 0.1%), in 3 leave stage.
Long pepper (Ionel (F-6.7 %, I - 2.5%, DA - 0.2%, in 5 leaves.
Long pepper (Siret (F—1.1%, 1-0.8%, DA - 0.1%, in 2 leaves.
Egg plants (Contesa F — 8.4%, 1 - 0.1%, DA — 0.1% in 5 leaves.
The above variants had a high frequency of onion thrips attack (F%), fig. 1 and fig 2.
In tomato: L1, L2 and L3, in cabbage and Serata variety of lettuce we do not identified
the viruses attack.
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Because Thrips tabaci when feed on plants infected them with the viruses as:
Lycopersicon virus 3, Solanum virus 8, Nicotiana virus 1, Tomato Spotted wilt virus, must
necessary control of pests.

2. Control onion thrips

The efficacy of insecticide against vegetable pests is shoved in fig 3.

You can see that the variants Laser 240SC — 0.05%, had very good efficiency (85.9%
after 24 hours,96.5% after 48 hours, 98.3% after 72 hours), followed by Talstar 10 EC 0.05%
(74.3% after 24 hours, 91.4% after 48 hours, 94.2% after 72 hours) and Confidor Energy —
0.08% (65.7% after 24 hours, 89.3% after 48 hours and 91.6% after 72 hours).

CONCLUSIONS

During 2008-2011, greenhouse experiments were performed in Vegetable
Research-Development Station Bacau - Romania, in order to evaluate the vegetable varieties
and lines to the onion thrips attack in the seedling stage of the following species: tomato,
cabbage, lettuce, pepper and egg plant.

It was identified the attack symptoms in: tomato (Unibac: F% - 1.6 %, 1% - 15.4 %
and DA - 0.2%; Roma F -4.3%,1-11.6%, DA - 0.5%; Moldoveanca F — 1.2%,1-9.8%, DA
- 0.1%; Rio Grande, F — 0.2%, 1% - 2.4%, DA - 0.1%), diagram 1, in cotyledon and 5 leaves
stage. lettuce (Silvia, F - 1.2%, I - 4.6%, DA - 0.1%), in 8 leaves stage; round pepper (Creola,
F-29%,1-22%, DA - 0.1%), in 4 leaves stage, round pepper (Lider (F — 5.2%.,I — 3.1%,
DA - 0.2%), in 4 leaves stage; sweet pepper (Dariana Bac, F— 0.9 %, 1 - 0.7%, DA - 0.1%),
in 3 leave stage; long pepper (Ionel (F — 6.7 %, I - 2.5%, DA - 0.2%, in 5 leaves; long pepper
(Siret (F — 1.1%, 1-0.8%, DA - 0.1%, in 2 leaves; egg plants (Contesa F — 8.4%, I — 0.1%,
DA —0.1% in 5 leaves. In tomato: L1, L2 and L3, in cabbage and Serata variety of lettuce we
do not identified any viruses attack.

The efficacy of insecticides against onion thrips was very good: Laser 240SC —
0.05%.- 85.9% after 24 hours, 96.5% after 48 hours, 98.3% after 72 hours, followed by
Talstar 10 EC — 0.05%: 74.3% after 24 hours, 91.4% after 48 hours, 94.2% after 72 hours, and
Confidor Energy — 0.08%: 65.7% after 24 hours, 89.3% after 48 hours and 91.6% after 72
hours.
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TABLES AND FIGURES
Table 1
The study of varieties and lines of vegetables
No. Varieties/lines Time Comments
Var. Sowing Come up of | Transplant of
plants plants in
plastic trays
Tomato
V1 Unibac V1 14.03 19.03 27-28.03 Normally come up of plants
V2 Roma 24.03 24.03 31.03 Normally come up of plants
V3 Moldoveanca 26.03 26.03 02.04 Normally come up of plants
V4 Rio Grande 14.03 19.03 24-26.03 Normally come up of plants
Cabbage
V1 Flavius 28.02 05.03 07-8.03 Come up of plants in 6 days
V2 Rovana 07.03 10.03 11-12.03 Come up of plants in 3 days
V3 De Isalnita Come up of plants in 3 days
Lettuce
V1 Serata 05.03 08.03 15.03 Normally come up of plants
V2 Silvia 15.03 22.03 26.03 Normally come up of plants
Pepper
V1 Round pepper—Creola 28.02 09.03 13.03 Normally come up of plants
\4!
V2 Round pepper —Lider 28.02 16.03 24.03 Normally come up of plants
V3 Sweet pepper Dariana 28.02 09.03 13.03 Normally come up of plants
Bac
V4 Long pepper lonel 28.02 09.03 14.03 Normally come up of plants
V5 Long pepper Siret 05.03 17.03 21.03 Normally come up of plants
Vé Hot pepper - Tute 10.03 17.03 27.03 Quickly come up of plants
delicos
Egg plants
V1 Contesa 10.03 22.03 30.03 Normally come up of plants
Table 2
The degree attack of thrips in vegetable seedling
No. Varieties/Lines Attack Comments
var. Frequency Intensity Degree of
(F %) I %) attack (DA %)
0 1 2 3 4 5
Tomato
\2! Unibac 1.6 15.4 0.2 Cotyledon leaves
V2 Roma 4.3 11.6 0.5 Cotyledon leaves
V3 Moldoveanca 1.2 9.8 0.1 Cotyledon leaves
V4 Rio Grande 0.2 24 0.1 5 leaves
V5 L1 0 0 0 Cotyledon leaves
Vo6 L2 0 0 0 Cotyledon leaves
V7 L3 0 0 0 Cotyledon leaves
V8 L4 0 0 0 Cotyledon leaves
Cabbage
V1 Flavius 0 0 0 9 leaves
V2 Rovana 0 0 0 6 — 7 leaves
V3 De Isalnita 0 0 0 4 — 6 leaves
Lettuce
V1 Serata 0 0 0 8 leaves
V2 Silvia 1.2 4.6 0.1 8 leaves
Pepper
\2! Round pepper—Creola 2,9 2.2 0.1 4 leaves
V3 Round pepper—Lider 5.2 3.1 0.2 4 leaves
V4 Sweet pepper — Dariana Bac 0,9 0.7 0.1 3 leaves
V6 Long pepper — Ionel 6.7 2.5 0.2 5 leaves
V8 Long pepper — Siret 1.1 0.8 0.1 2 leaves
V9 Hot pepper — Iute delicios 0 0 0 2 leaves
Egg plants
\4! Contesa 8.4 0.1 0.1 5 leaves
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Fig. 1 Frequency of thrips attack in tomato
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Fig. 2 Attack (%) of thrips in pepper and egg plants
120
100 - —«& - Laser 240SC
*o— - _—_"L—_"- == N -0.05%
" 7
R 60 2 b = B =Talstar 10 EC
/, 0.05%
40 //
20 i — — Confidor
{ Energy —
0 ‘ X ‘ &4 ‘ D 0.08%
1 2 3 4 —— Untreated

Fig. 3 The efficiency of insecticides in control of onion thrips
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Researches regarding the red onion seed’s production, according to: bulb
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ABSTRACT

From the researches of some factors which influence the quantity and quality of onion seed was
found that among the most important factors include: bulb size, time of planting, plant density per unit
area. The bulb’s size denotes the quantity of restored substances from the bulb that examine the plant
growth and the seed’s plant development from the first phase after the resumption of vegetation of the
transformation from the bulb-plant phase into seed plants phase. The influence of planting time is
determined by the vernalization conditions of bulb-mother plants. The plant’s density per unit area
influence the production and quality of onion seeds through the nutrition area that was provide to the
seed plants.

INTRODUCTION

The seed production process is a complex of factors that through their correlation
determines the quantity and quality of seed (Stefanescu, 2000). The genotype of the biological
material that is used in the multiplication of a cultivar and in the seed’s production represents
the determining factor of the expected results. Environmental conditions, such as the applied
methodology influence the phenotypic expression of genotype (Stefanescu, 2000; Lascu and
Poasca, 1989; Vilceanu, 1967, Khalid, 1984). The present work investigated the influence of
some factors on the production of red onion, Rosie de Aries variety.

MATERIALS AND METHODS

The studies have been conducted on the biological material from PB category
(pre-basic) to Rosie de Iernut variety, according to the SCDL Iernut conditions, from
2007-2010 periods.

The research was conducted as part of trifactorial experiences placed in subdivide lots
in four repetitions, where:
-Factor A - Age up to experience (with two graduations: A; during the period 10-15 October
and A, between 25-30 March);
- B factor - the size of the bulb (g);
- Factor C- density of plants/unit area, planting schedule distance between rows/distance
between plants/row: C1-70 cm/30 cm, C2-70 cm/20 cm, C3-70 cm/10 cm (fig 1).

RESULTS AND DISCUSSIONS

The average yields achieved on experimental variants of the trifactorial experience are
presented in table 1. The dispersion analyses (table 2) were established limit differences and
degrees of freedom to determine the significance of differences in production of experimental
variations.

Factor A - time of planting, influenced the seed production achieved per hectare but
not significant (table 3). The average production experiences achieved was established in
autumn 1116 kg/ha, and to the experiences created by planting bulbs at the end of March was
865 kg/ha.

The bulb-mother-plant’s size influenced the production of seed produced per hectare
(table 4). To the variants with large bulbs (B;) was recorded on average 1 125 kg/ha beside
the average of the variant with small bulbs (B,) which was 857 kg/ha.
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The studies on the influence of plant density per unit area showed significant
differences between the seed production of the variants with different densities (Table 5).
Between the variants C1 and C2 were made significant distinct differences, and between C1
and C3 variants were registered very significant differences.

In those two periods of up to experience, the highest yield was obtained at the variants
with the largest mother-plant- bulbs (table 6), where was almost the same difference between
B1 and B2 production, at the variant from A1l age (292 kg7ha) and also at the variants from
A2 age (236 kg/ha).

The combination of two age factors and planting density (Table 7) resulted the
differentiation of made productions but insignificant.

The average production on total experiences is summarized in table 8 and figure 2.

CONCLUSIONS

From the study of those three factors A- planting age of mother plant- bulbs, B — the
bulb’s size and C — plants density/ha was shown:
A factor influences in a favourable way the seed production to the planted variants in autumn
but with insignificant differences beside the spring variants;
B factor influence in a favourable way the seed production to the variant with large B1’s
bulbs but with insignificant differences beside the variant with B2 small bulbs;
C factor recorded significant distinct differences between the C1 and C2 variants and very
significant between the C2 and C3 variants;

Following the obtained results it is recommended: the establishment from autumn of
onion seed crop regarding Rosie de Aries variety, with large bulbs and high density according
planting schedule 70cm between rows/10 cm between plants per row.
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TABLES AND FIGURES
Table 1
The obtained productions (kg/ha) from trifactorial experience (2 x 2 x 3), on repetition
A B C R, R, R; R, \4
C 821 747 859 859 3286
B, C, 1008 1176 1120 1176 4480
G 1680 2016 1792 1904 7392
3509 3939 3771 3939 15158
Ay C 784 672 597 634 2687
B, G 896 784 952 952 3584
Cs 1120 1344 1568 1344 5376
Middle lots 2800 2800 3117 2930 11647
Big lots 6309 6739 6888 6869 26805
C 647 709 634 672 2662
B, G, 784 952 840 784 3360
G 1456 1456 1344 1568 5824
2887 3117 2818 3024 11846
A, C 560 448 523 672 2203
B, G, 672 560 672 784 2688
G 1008 1008 784 1232 4032
Middle lots 2240 2016 1979 2688 8923
Big lots 5127 5133 4797 5712 20769
R 11436 11872 11685 12581 47574
Table 2
Dispersional analisis for trifactorial experience (2 x 2 x 3)
Variability cause SP GL S? D) “F” test
TOTAL 704 47
Large lots 867765.6 7
Repetitions 60491.4 3
A (age) 24714430 1 24714430 3.101301
Error (a) -23907156 3 7969052
Middle lots 948905 8
B (bulb size-g) 847537 1 847537 0,211579
A.B -23933313 1 23933313 5.974695
Error (b) 24034681 6 4005780
Small lots 1816671 24
C (densities) 4626729 2 2313364 17.91028
A.C -23853703 2 11926851 92.33882
B.C 282392 2 141196 1.093153
A.B.C 23940811 2 11970405 92.67602
Error (c) -3099948 24 129164
Table 3
The onion seed’s production as result of the planting age
Planting age Ke/ha Production % Difference Signification
Ay 1116.875 112.7 +125 -
A, 865.375 87 -125 -
The average experience 991 100 Mt Mt
DL 5% =2591 sd =815
DL 1% = 4759

DL 0.1% = 10546
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Table 4
The influence of mother plant-bulb’s size on the onion seed production
Bulb size Ke/ha Production % Difference Signification
B, 1125 113 134 -
B, 857 86 -134 -
Average 991 100 Mt Mt
DL 5% =1416  sd =578
DL 1% =2144
DL 0.1% = 3445
Table 5
The influence of seed’s density on seed production/he
Density Ke/ha Production % Difference Signification
C 1355 100 Mt -
C, 1764 130 409 ok
Cs 2828 208 1473 ok
DL 5% =262 sd =127
DL 1% = 356
DL 0.1% =476
Table 6
The combined action of planting age and the size of bulb- mother plant
Age Autumn Spring Difference between
(October) ( March) ages
. A, A,
Bulb size (A1 -Ay)
Kg/ha Dif. Signif. Kg/ha Dif. Signif. Kg/ha Signif.
B, 1263 293 - 987 236 - 276 -
B, 970 Mt. Mt. 743 Mt. Mt. 226 -
DL 5% =2591 sd =667630
DL 1% = 4759
DL 0.1% = 10546
Table 7
The combined action of planting age and the density of planting
Age Spring Difference between
Autumn
( March) ages
(October) A (A, - Ay)
Density Ay 2 1772
Kg/ha | Dif. Signif. Kg/ha Dif. Signif. Kg/ha Signif.
C 746 Mt Mt 608 Mt Mt 138 -
G 1008 262 - 756 148 - 252 -
C; 1596 850 - 1232 624 - 364 -
DL 5% =2591 sd=667630
DL 1% = 4759
DL 0.1% = 10546
Table 8
The average productions on experimental variant to the Rosie de Aries onion variaty
Age Bulb (g) C, (70/30 cm) C, (70/20) cm C; (70/10 cm)
A B, 821 1120 1848
: B, 665 840 1456
A B, 672 896 1344
i B, 551 672 1008
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Fig 1. — Planting diagram
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Fig.2 — Average productions (kg/ha) resulted from trifactorial experiences regarding Rosie de Aries onion
variety

Fig.3 — Onion bulbs — Rosie de Aries variety
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Fi.S - Rosi de Aries onion variety — seed tree crop, “befo ﬂowerig” development phase
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ABSTRACT

Many of the physiological process are directly or indirectly controlled by environment under
which crops are grown. In addition, hybrids type, soil and cultural practice have a profound influence on
the productivity and quality crop plants. In order to suit the requirement for a crop, the environment can
be manipulated to certain extent by cultural practices (Horgos, 2003). Hence, an attempt was made to
increase the yield as well as quality by way of manipulating cultural practices like date of sow, nutrition
and spacing (Ciofu et al., 2003).A field experiment was carried to study the effect of nutrition, plant
density and root production in carrot crop.

INTRODUCTION

While carrots grow under a range of climatic conditions, they performer best under
moderate temperatures and consumption can provide all year around. Root quality however,
including color, maybe reduced by temperatures extremes and high temperatures can cause
burning of young seedlings. Land suitability assessments are based on a range of climate and
soil factors including, mean temperatures, soil type and pH. A grower’s choice of carrot
variety should be driven by the combination of market requirements and local climatic land,
soil characteristics (Indrea, 2004). To develop good root size and shape, carrots need to grow
rapidly and without restriction. Soils that have not been deeply loosened recently may need
deep ripping any compact layers that inhibit root growth (Badea, 2003).
Precision seedling is important because thinning of carrots is unlikely to be available option
for managing crop density (Indrea, 2007). With precision seedling, growers can manipulate
crop density accurately to suit variable seasonal conditions and varietals characteristics. Crop
density and uniformity deserve attention because of important role they play in obtain good
production in quality parameters and weed management (Atanasiu, 2000).
The aim of this highlighting optimal fertilization variants and spacing.

MATERIALS AND METHODS

The field experiment was situated in Bucov — Prahova County, and the study were
initiated that experiment was laid out in medium clay loam soil.

The details are as follows:
- biological materials used to sow are described in table 1.
- date of sowing : 1"; March, 15"; March, 1*; April, 15"; April

Factor I — Nutrition (N)
N1 —NPK (100 : 250 : 150 Kg/ha)
N2 — green manure — plant debris incorporated into the soil.

Factor II - Spacing (S)
S1 — shaped field, 2 lanes of each 2 rows per layer with 15 cm distance between rows and 50
cm distance between lanes.
S2 — unformed field with 5 rows per lane, 25 cm distance between rows and 50 cm distance
between lanes.

As cultural practice, the land was ploughed and harrowed twice after the harvest of
previous crop followed by planking to bring the soil to a fine tilt (Gedda, 2007).
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The crop from field N1 was fertilized with N, P, K at 100 : 250 : 150 kg/ha in the form
of ammonium nitrate, single super phosphate and potassium salt, respectively as basal dose.
The doses was divided in 3 parts and applied 3 times (Chilom, 2002).The field N2 was
fertilized with green manure incorporated into the soil in previous year.

Sowing was done at fifteen days interval on 1";March, 15";March,1"; April, 15"; April, seed
in drills about 2 cm deep and 15 cm apart that the spacing the foliage of adjacent plants will
make a dense canopy when the plants are mature (Hill ,1987).

In order to keep the soil pours and also free from weeds, regular intercultivation
operations were carried out. Two irrigations were given up to germination and there after the
crop was irrigated at 8-10 days intervals depending upon the soil condition (Burzo et al.,
2005).

Plant protection measures were not necessary.

Observations and measurements on nutrition and plant density were made in
experience.

RESULTS AND DISCUSSIONSS

Seed germination was influenced by sowing date. Higher per cent of seed germination
was recorded in plots fertilized with chemical fertilizer: H2 (97.5%), H4 (96%), H1 (70%),
H3 (40.5%).

Higher per cent of seed germination in plots fertilized with green manure was recorded
in H4 (90%), H2 (88%), H1 (65%), H3 (40%).

Nutrition level was significantly influenced the speed of germination.

Seed germination influenced by spacing, on shaped field (S1) stands 4 days early seed
germination comparing S2.

As growth parameters : plant measured at 15 days from seedling was influenced by
nutrient level, significantly higher plant height in N1 plots was recorded in H2 (15.2cm ), H3
(14.7 cm), H1 (12.4 cm), and H4 (10.8cm ).

In N2 plots were recorded the higher plants in H2 ( 12.3 cm), H3 (12.1 cm), H1 ( 8.4
cm ) and H4 (5.7 cm).

Plant measured at 30 days from seedling influenced by nutrient level, significantly
higher in N1 was recorded in H3 ( 37.3 cm), H2 ( 35.2 cm), H1 (28.4 cm ), H4 (20.2cm).
Significantly higher in N2 was recorded in H2 (27.6 cm), H3 ( 25.1 cm), H1 (19.8 cm),

H4 (15.2 cm).

Number of leaves was significantly influenced by spacing. Higher number of leaves
was recorded in S2 than the S1: H3 (14 )over H3 (12), H2 (13) over H2(10), H1(8) over
HI1(7), H4 (6) over H4 (5).

Nutrition levels didn’t influenced the number of leaves significantly.

Root length and thickness were recorded in plots fertilized with chemicals and also in
plots where the distance between rows were 25 cm.

Weight was influenced by nutrition level and spacing. In plots with 25 cm distance
and also fertilized by chemicals, the higher weight was recorded in H2 ( see tables 2 and 3).

As the sowing was delayed, environmental conditions went on becoming adverse and
affected the plant growth, yield and root quality.

Application of inorganic fertilizer significantly influenced the growth parameters in
carrot. The use of green manure alone suffers from draw back of low contents of nutrients and
its slow release.

Plant spacing had significant effect on plant : height, number of leaves per plant,
weight of root .Plant high under plant geometry ( 25 x 50 cm ) were significantly superior
over plant geometry ( 15 x 50 cm). Increase in plant height at closer intra row spacing was
due to mutual shading by the plants and the competition for light.
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CONCLUSIONS

To get maximum economic yield an integrated approach is necessary to combine these
two nutrients organic and inorganic.

The increase in growth and yield components noticed in the present study may be due
to the fact organics and known to enhance microbial activity which might have helped to
improved availability of nutrients.

Options set for the experience influenced the production. Production influenced range.

Was obtain a mean 4 kg/m? in root production but with good machineries, optimal
doses of fertilizers and plant density the production can increase at 6-7 kg/m?.

* ok ok

Experience was repeated this year, not yet collected but after harvest complements the
biochemical analysis to reveal the biochemical composition and level of pollutants in the root.
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TABLES
Table 1

Biological materials used for stud

Variety Vegetation period Variant
Maturity No. of days Length(cm)

Atlantis F1 Nantes semilate cylinder
I Ascania F1 Nantes semilate cylinder
Kardame Berlicum/Flakkee late cylinder
Fl1
Neptun F1 Flakkee late conical

Table 2
Root length and thickness variation
L = length of root; @ = thickness of root

Cultivar

Table 3
Weight root and leaves variation
WR+L = weight root + leaves; WR = weight root

Cultivar
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ABSTRACT

The extended research made along the years by scientists and researchers on mineral nutrition of
the plants cultivated in a nonconventional system resulted in a series of nutritive solutions. Nutritive
solutions are to soilless culture the most important technological factor whereby the mineral and hydric
nutrition of plants is assured with maximum accuracy. Elaborating and preparing nutritive solutions
requires solid knowledge of chemistry and plant physiology, so that putting them into practice should
represent a specific manner of obtaining large and good quality productions (Atanasiu ,2009).For the
culture achieved within this experiment, fertirrigation has been made by using some nutritive solutions
whose main parameters, electroconductivity and pH have been monitored and adjusted function of the
phenophases and the environment conditions.This work presents experimental data regarding the
evolution of the plants components and some preliminary results on production. It is very important to be
familiar both with the composition of the nutritive elements in the solution as well as with the best
concentrations or limits within which they may vary so as not to become toxic for the plant. Therefore
these recipes present both the composition of nutritive elements necessary to the carrot culture and the
concentrations they must have when supplied in the nutritive solutions.

INTRODUCTION

The literature in the field offered relatively few information on nutritive solutions and
the way of using them function of the cultivated species until 20 years ago .During the last
years, “soilless” horticultural cultures have obtained very good positions in the top of vegetal
production of world agriculture but we discover the growth of interest in some domestic
producers for these nonconventional technologies. Some variants of these nonconventional
technologies are largely applied to produce tomatoes, cucumbers, cut flowers and ornamental
plants in flowerpots on perlite sublayer (Kenyon,1992).In relation to the recipes of nutritive
solutions used for these cultures, the literature in the field shows two points of view:
- using one single type of nutritive solution, differentiated at the most as electroconductivity
for all species that may be cultivated in the nonconventional system. This point of view is
promoted by some Japanese specialists.
- using some differentiated solutions such as electroconductivity and nutrition-wise balanced
function of the species, phenophase and environment conditions. This point of view is
promoted in Europe, with priority by the Dutch researchers.In both situations, the literature in
the field specifies that the results of fertirrigation with nutritive solution may be adapted to the
requirements of the cultivated species both as nutritive balance and as a limit of the
concentration. The purpose of this work is to determine a fertilization method proper for carrot
growing on perlite sublayer.

MATERIALS AND METHODS

The setting up of the carrot culture on perlite sublayer has been done in plastic
flowerpots with a volume of 12 l/flowerpot, on whose walls (5 cm from the base), 4-5 mm
diameter holes have been made to drain the nutritive solution (Muckle ,1994). The sublayer
that has been used is the perlite, laid in the flowerpots.

In preparing the nutritive solution, two types of complex fertilizer have been used,
made by Scotts — The Netherlands.The main characteristics of the complex fertilizer are
presented in table 1.

52



Lucrari stiintifice USAMYV Bucuresti, Seria B, vol. LV, 2011

In order to achieve the determined research, the variants specified in table 2 have been
studied.

The 12 variants of the bifactorial experience have been achieved by combining 2 types
of nutritive solution with 6 cultivars F1 in 5 degrees of earliness.

The nutritive solution 1 has been achieved by using blue Universol soluble complex
fertilizer containing (N, P, K and the complete set of necessary nutritive elements in small
amounts — Mg and microelements).

The nutritive solution 2 has been made of green Universol fertilizer. Both solutions
have been added the necessary amounts of Ca and Mg.

Electroconductivity, the nutritive solution, used in experiments, has been determined
and permanently adjusted in the values of table 3.

The cultivars assortment used comes from companies that deal with seed improvement
and trade in Europe (The Netherlands and The United Kingdom).The perlite sublayer, with
fine granulation has been laid in the flowerpots, moistened and sowed. The seeds had been
previously moistened (to hasten emergence), had been superficially sowed and covered with a
thin layer of vermiculite. The culture has been sowed with a precision sewing machine (Pro
Seeder) assuring a density of 80 plants/m?2 (Ciofu et al., 2003).

The nutritive solution has been applied by sprinkling the surface of the sublayer to the
roots of the plant have reached the base of the perlite layer. Subsequently, the perlite sublayer
has been irrigated by applying the solution in the trays where the flowerpots were placed.

Periodically the nutritive solutions have been replaced. The care-taking works have
been limited to fertirrigation, since no other works of disease and pest controls were required.

In this experiment, observations and determinations have been made, regarding the
number of days necessary for emergence, the percentage of emerged plants, the growing
rhythm of the aerial part and at random the growing dynamics of carrot roots.

RESULTS AND DISCUSSIONSS

It has been discovered that emergence in the flowerpots fertilized with green solution
has been more rapid, as compared to the flowerpots fertilized with blue solution, and the same
in the development of the rosette.At the same time with the tuberization of the carrot roots,
visible differences have appeared in the flowerpots fertilized with blue solution.

The concentration of the nutritive solution is a characteristic element in the growth and
development of the carrot roots as, in fact, of all the plants cultivated in the hydroponic
system. The control of total concentration and the pH of the nutritive solution is assured by
permanently measuring the electric conductivity of the solution and of its pH.

The correction of the nutritive solution is made function of the parameters determined
by the gauge sensors. The periodical correction of the reaction in the nutritive solution is
necessary (Saavas,2002) for the following reasons: in most of the cases, the pH of the solution
tends to grow, on the one hand, because of the intense activity of the carrot roots extracting
most of the nitrogen necessary in nitrate form, leaving excess bicarbonate ions that raise its
pH, on the other hand, the water source used in preparing the solutions, most of the times
coming from the public network, contains a large amount of Ca bicarbonate imprinting a basic
pH to the nutritive solution from the very moment of preparation.

Solar radiation, too, is responsible for the pH modifications, especially in the
nebulousness days. In order to avoid precipitation of certain microelements (Fe, Mn) in the
nutritive solution, it is recommended to maintain an acid pH around the value of 6.5 so that
the carrot roots may absorb the microelements from the nutritive solution.

In order to correct this phenomenon, it is recommended that when preparing the
nutritive solution to use the water coming from rainfall and introduce amoniacal N in the
solution to maintain its acidity. The temperature of the nutritive solution must be maintained
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around the value of 21 ° C. Smaller values of it determine amendments of the measured
electroconductivity (increase the value) and at the same time determine the reduction of the
growing rhythm of the carrot roots, the absorption of the nutritive solution and plant
perspiration (Atanasiu, 2009).

Further to the determinations made, it has been discovered that the evaporation of the
nutritive solution decreases its temperature by 1°C. In order to maintain a constant growing
and developing rhythm of the carrot roots, the temperature of the nutritive solution must be
maintained around the value of 21-22° C. Smaller values of it determine the slowing down of
the growing and developing rhythm of the carrot roots, the minimum threshold being 18°C, at
17° C the growth is found to stop.

The measured parameters (electroconductivity, pH) in the tested nutritive solutions
may be found in the table 4 and the influence of the nutritive solutions on the rosette and on
the variation of the root length are to be found in the tables 5 and 6.

CONCLUSIONS

Based on the presented results, the following conclusions may be formulated:

The carrot culture on perlite sublayer is possible even while using a technical and
material base with an average level.

The complex fertilizers used represent basic ingredients to prepare some nutritive
solutions to which, to be complete, source admixtures have been necessary for two macro
elements: Ca and Mg.

The influence of the two types of solutions on the vegetative growth of the carrot is
noticeable within relatively reduced limits. The influence of the experimented assortment is
visible even in the case of determinations made at random before the best cropping moment.

* ok ok

We believe that it is necessary to continue and elaborate this research until the end of
the culture season and during the next years.
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TABLES
Table 1
Chemical composition of Universol fertilizer (pros
%N,P,KMg
Nutritive elements

ectus after Scotts)

Green Universol Blue Universol
23+6+10+2 18+11+18+2

Total nitrogen, (N) of which 23 18

Il N nitric 11.5 7.7

I N ammoniacal 11.5 10.3
Phosphorum (P205 ) 6 11
Potassium (K20 ) 10 18

2.5 2.1

0.06 0.06

0.01 0.01

0.01 0.01

I Manganese (Mn) EDTA 0.04 0.04

I Molybdenum (Mo) 0.001 0.001

I Zinc (Zn) EDTA 0.01 0.01
Conductivity (EC) for solution 1.5 mS/cm? 1.3 mS/cm?
with concetration 1g/lla 21 °C
Maximum solubility grams/liter 250 350

Table 2

Biological materials used for stud

Variety

Vegetation period Root shape

Purple Haze F1

No. of days

maturit

Semi late

cylinder

Rainbow F1

Semi late

cylinder

Baby Carrot F1

Extra early

conical

Rondo F1

Semi early

round

conical
conical

Danvers F1 early
Gigante Flakkee F1 late

Table 3
Phenophases calendar

East 90 %

Fisrt appearance of true leaves; 1-2 leaves/plant
Growth true leaves ; 5.5 cm the higher leaf
Rosette formation; 4-5 leaves per rosette
Growth rosette and higher leaf have 10.4 cm
Growth rosette and higher leaf have 15.7 cm
Growth rosette and higher leaf have 24.8 cm
Growth rosette and higher leaf have 33.4 cm
Growth rosette and number of leaves at 7
Growth of root; pencil dimension at 5.7 cm leng

Week 1 from seedling
Week 2 from seedling
Week 3 from seedling
Week 4 from seedling
Week S from seedling
Week 6 from seedling
Week 7 from seedling
Week8 from seedling

Week 9 from seedling
Week10 from seedling

55



Vegetable growing

Table 4

Mesurement of nutritive solution parameters
A - from sowing to the east; B — leaf emergence seed-lobe; C — vegetative growth, 30 days from east; D —
vegetative growth, 60 days from east

Solution 1

Solution 2

Nutrient solution

Phenophase conductivity in substrate

mS/cm? at 21°C

Nutrient solution
conductivity in substrate
mS/cm? at 21°C

Table 5

Nutrient solution influence on rosette height and number of leaves

Cultivar

Purple haze F1

S1

S2

Rosette height
(cm)

No of leaves

Rosette height No of leaves
(cm)

Rainbow F1

Baby Carrot

Rondo

Danver

Flakkee

Table 6

Influence nutrient solution on root length and girth variation (intermediate results)
L= length of root; @®= thickness of root

Cultivar

Purple Haze F1

Characteristic
dimension of cultivar

Rainbow F1

Baby Carrot

Rondo

Danvers

Gigante Flakkee
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ABSTRACT

Unconventional culture of tomatoes is well known by vegetables horticultures in Romania. With
the exception of companies operating modern greenhouses fertiirigation in closed system (total of 20ha in
the entire country), the vast majority of growers interested in these high-tech solutions are less interested
high costs, such as those used as substrates, peat, fiber coconut and perlit, with fertirigation in open
system. Basic advantages such as high productivity, relatively easy to maintain plant health and the
possibility of using even older building greenhouses old and outdated, are supported by a range of modern
technology, the use of preparation and management stations and nutritional solutions supplementary
pollination by bumble bees. To reduce production costs, most small producers using greenhouses and
conservatories cold. Extending this culture system is subject to much higher productions than for soil
cultivation technology. It was and is necessary to establish the experimental basis of unconventional
culture technologies, adapted to the conditions provided by the spaces of culture used.This paper presents
a comparative study of culture technologies applied in greenhouses block, built in the 70s of last century,
soil and peat substrate, resulting in production results can be as good appreciated (152 500kg/ha in cycle I
briefly).

INTRODUCTION

The aim of achieving higher production than those obtained in classical culture of
tomatoes on the ground (70 - 80t/ha in the cycle, with delayed planting) in our country have
been tried and subsequently extended conventional culture technologies towards which were
used as substrates priority peat, coir or perlit with a short cycle similar cultural calendar of
solariums.

Based on these considerations, research presented in this works, compare the results
obtained from culture production on soil and peat in greenhouse culture cycle, the biological
material using two cultivars of hybrid, growing due to the main stem is formed only 6 -7
flowers, enough to cover the timing of specific culture partially heated solariums early cycle
(Table 1).

In parallel gave special attention to monitoring water consumption and fertilizer,
because they are reported in kilograms of fruit harvested and not land area. This reporting of
water consumption is very topical in a country where rules are still present irrigation for
vegetable crops in thousands of cubic meters or in liters of water per square meter. In the case
of fertigation of conventional crops, saving water consumers entails and economic use of
fertilizers used as sources of macro and micronutrients for nutrition unconventional culture of
tomatoes.

MATERIALS AND METHODS

Research undertaken two consecutive years - 2009 - 2010 were made using the
following materials and specific items of technology:

Hybrid cultivars - Platus F1 and Vulkanus F1 - created by Dutch company De Ruiter
Seeds, which due to the increase determined are suitable for short cycle crops in greenhouses
and conservatories.

Technology applied to cultivated soil variants was the classic, but excluding
chemical soil disinfection, specific cultures for many years operated in greenhouses.
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Technology applied for variants grown on peat had the following features:
- Culture substrate - Terra Cult coarse peat, brewed specifically to be used as a substrate was
placed in buckets with a capacity of 10litri, in which two seedlings were planted, drainage
holes were applied to a height of 6¢cm to bottom of the buckets.
- Fertigation was applied by spreading the culture substrate with a nutritive solution prepared
by an automatic station, monitored by computer. Nutrient solution was distributed by an
installation of drip irrigation nozzles mounted on small diameter storm, type spaghetti, one for
each plant.
- Electroconductivity get out of the station was 2.5 to 2.7 mS/cm” and maximum 3.2 to 3.3
mS/cm? for the drained. Diurnal consumption varied between 0.15 and 1.7 liters/plant/day,
discharge outside the substrate of about 15-20% of the administered solution.
- Density culture - 31,200 plants/ha

In the experience has been applied to specific care work early tomato crops in
greenhouses and conservatories in the cycle (short).
- Culture was planted during March 10 to 15, with heating in the first three weeks, meat
(which was the case) and harvested in late May to late June.

At the experience were made observations and measurements of vegetative growth,
fructification characteristics, production levels, consumption of water and fertilizer on the
plant.

RESULTS AND DISCUSSIONSS

As a result of those observations and measurements were obtained several novel and
interesting results of which will be presented in detail only the most important.

The timing of culture results show that both cultivars have an earliness which allows
coverage I cycle calendar of greenhouse warming and delayed planting only the first 3-4
weeks of culture.

When making sausage culture, the number of flowers on plants (Table 2) varies in
very close limits, between 6.6 (F1 Platus (soil) and 6.9 (Vulkanus F1 ( peat)).
The differences show that Platus F1 is a little late than Vulkanus F1, without values
determined to be consistent.

Biggest differences are recorded in the number of fruit harvested from plants
capitalized at variants studied. This element is found that large differences are created by the
rooting substrate. In the same substrate, the differences between the numbers of fruit of both
cultivars are very low.

Average weight of fruit (Table 3), also vary in very low limits within the same
substrate (111.3 g Platus F1 and 108.8 g F1 Vulkanus on ground). Regarding the differences
created by culture substrate, we emphasize that this parameter is more consistent with the
substrate on peat from the ground (136.2 g at Plates F1 on peat compare with 111.3 g from the
same hybrid soil).

The statistical interpretation of production results recorded from this bifactorial
experience highlight the following aspects:

The influence of cultivar on creating differences in production is low, meaningless
(Table 4). Differences between average yields on both substrates at Vulkan F1 (113, 805
kg/ha) 1s that only 625kg/ha is higher than in Platus F1.

Meanwhile, similar difference between the average yields of both cultivars on soil and
peat is very high, 77,965 kg/ha. This very significant positive difference shows that using
conventional technology of culture of tomatoes in the cycle I can certainly get a doubling of
total production compared to culture on the soil.

Regarding water and fertilizer consumption data table 6 highlight the following
aspects:
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At the variants grown on soil, water consumption in both hybrids exceed 68 liters
(Vulkanus F1) and 66.5 liters/kg fruit Platus F1, resulting in consumption of 125, respectively
129g/kg harvested fruit.

When grown on peat alternatives, water consumption is about 50% lower than those
recorded in soil culture. Please note that about 20% of these amounts to drain out the plant
rooting substrate are lost in the environment.

CONCLUSIONS

- Peat culture substrate can be achieved with good production results also in universal type
greenhouses built block in the years 1970 - 1975;

- Between the production performance of the two cultivars there are no significant differences
in total production;

- The total production of the two hybrids grown on peat is over 150,000kg/ha and is almost
two times higher than the production of variants grown on the soil;

- Peat culture is distinguished by the average fruit weight increased by 10-12% compared with
that obtained from culture on the soil;

- Consumption of water and fertilizer reported per kilogram of quality fruit which can be
exploited are much lower in peat culture compared to the soil one.
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TABLES

Experimental variants
Tomato cultivated on soil and peat substrate

Vegetable growing

Table 1

Variant Culture substrate Cultivar (b) Destination
number (a)
1(Ct) Soil (al) Platus F1 (bl) Greenhouse and solarium culture, fresh consume
2 Vulkanus F1 (b2) Greenhouse and solarium culture, fresh consume
3 Peat (a2) Platus F1 (bl) Greenhouse and solarium culture, fresh consume
4 Vulkanus F1 (b2) Greenhouse and solarium culture, fresh consume
Table 2
Number of flowers and fruits on the plant
Variant Culture substrate . Number of flowers on Number of fruits harvested
Cultivar (b)
number (a) plant on a plant
1(Ct) . Platus F1 (b1) 6.6 22.35
2 Soil (al) Vulkanus F1 (b2) 6.8 22.07
3 Platus F1 (bl) 6.8 35.85
4 Peat (a2) Vulkanus F1 (b2) 6.9 37.29
Table 3
Number of fruits, medium weight and crop
. Number of Medium Crop
Variant Culture . . .
Cultivar (b) fruits on the weight,
number substrate (a) R
plant g/fruit Kg/plant Kg/ha
1(Ct) Soil (al) Platus F1 (bl) 22.35 111.3 2.487 74160
2 Vulkanus F1 (b2) 22.07 108.8 2.401 74910
3 Peat (a2) Platus F1 (b1) 35.85 136.2 4.882 152300
4 Vulkanus F1 (b2) 37.29 131.3 4.896 152700
Table 4
The synoptic of experimental results
The influence of assortment on the total production
Medium product.lon - Difference . Difference
. kg/ha of the cultivars . Production, . ..
No Cultivar of production of production Significant
on the both ke/ha %o %
substrates ¢
1 (Ct) Platus F1 113,230 - 100,00 - -
2 Vulkanus F1 113,805 +625 100,50 +0,50 ns
DL 5%= 3,460 kg/ha
DL 1%= 7,050 kg/ha
DL 0,1%= 12,510 kg/ha
Table 5
The synthesis of experimental results
The influence of culture substrates on the total production
Medium production — kg/ha | Difference of .
. A . Difference of ..
No Substrate | of the cultivars on the both production | Production, % . Significant
production %
substrates kg/ha
1 (Ct) Soil 74.535 - 100,00 - -
2 Peat 152.500 +77965 195.60 +95.60 ns
DL 5%= 3,460 kg/ha
DL 1%= 7,050 kg/ha
DL 0,1%= 12,510 kg/ha
Table 6

Water and fertilizers consumption

Variant . The consumption of water — The consumption of
number Culture substrate (a) Cultivar (b) L/kg/fruits fertilizers, g/kg fruits
1(Ct) . Platus F1 (bl) 66.5 125
2 Soil al) Vulkanus F1 (b2) 68.8 129
3 Platus F1 (b1) 43.4 80
4 Peat (a2) Vulkanus F1 (b2) 453 84
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ABSTRACT

The special importance that the potato has for the human nutrition determines the approach of
this culture from many points of view. Therefore, a bifactorial experiment, in subdivided parcels was
conducted at INCDCSZ Brasov. The two studied factors were: the variety, Roclas and Christian, created
at INCDCSZ Brasov and Ostara, created in Netherlands and the size of the planting material, the
categories 30 mm-45mm and 45mm-55mm. The interaction of these factors over the total potato
production, the structure of the obtained production, the number of tubers per nest and the average
weight of the tubers was observed. From the processing of the data obtained from the study, it was noticed
that the tubers from the 45mm-55mm size category, used for planting, influenced the total potato
production for all the analyzed varieties, obviously for the Ostara variety, for which a production increase
of 85 % was recorded compared to the 30mm- 45mm size category. Analyzing the structure of the
obtained production, it could be observed that the largest production was obtained for the 30 mm-55 mm
size category for all varieties, which demonstrated that the 45Smm- 55mm size category was the best. The
number of tubers per nest and their average weight were influenced by the 45Smm - 55mm size category
and it is recommended for the culture of the analyzed varieties.

INTRODUCTION

The potato culture is one of the most important cultures in Romania, the potato being
considered as the second bread of the country. The potato is a complex aliment, rich in
vitamins and minerals, which can be consumed during the entire year in different states. It is a
productive species, which through optimum technologies can reach productions over 35-40
t/ha. The potato production is influenced by many factors, but the size of the tubers used for
planting has a very important role (Ianosi and Ianosi Maria,1991) In Romania, the potato
culture recorded a series of fluctuation, the potato being cultivated on small areas, except for
the period 1970-1990, when it was cultivated in an industrial, merged system (Chiru, 2010).
Nowadays, the area cultivated with potato is dispersed to more than 2 million individual
cultivators, who own up to 0.3 ha with potato cultures (Chiru, 2009). Moreover, the quality of
the planting material, the lack of necessary funds and the elimination of the subsidies for the
seed producers led to a decreased production. Taking into consideration all these, the
perspective of the potato culture provides that in 2013 the average production would be 23.0
t/ha, the total area 200000 ha, and the total production would reach 4.6 million tones,
increasing the share of the early and summer potato and of the potato used for processing and
seed production.

MATERIAL AND METHOD

The research was conducted at LN.C.D.C.S.Z. Brasov, in order to study the influence
of the size of the planting material on the production, for the new potato varieties Roclas and
Christian and for the known variety Ostara, for autumn — winter consumption, in order to
establish optimum planting density and to establish certain technological elements necessary
to introduce in the technological package.

For this purpose, a bifactorial experiment was conducted in subdivided parcels, with
two factors:
factor a — the variety: al Ostara, a2 Roclas, a3 Christian;
factor b — the caliber of the planting material: bl — tubers with 30—45 mm in diameter, b2 —
tubers with 45-55 mm in diameter.
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The experiment was conducted in the experimental field of the technological
laboratory, where a 4 year rotation was applied with the following cultures: 2007-peas, 2008-
grains, 2009-silage corn and 2010-potato. The normal preparation works for the soil were
applied, and for the fertilization the fertilizer Complex 15.15:15, 1000 kg/ha was used.

The planting was done semi-mechanized, on April 18th 2010. The channels were
mecanically opened, at a distance of 75 cm between rows, and the distribution of the tubers
was manually done at 22 cm, reaching a planting density of 60.6 thousand nests per hectare.
14 days after planting, the soil was reworked, having as a result a billon with the section of
14-15 cm. Immediately after, the herbicide Stomp 5 1/ha was applied, then Metripaz 1.2
1/ha+Select 1 I/ha. Eight phyto-sanitary treatments were applied for the Colorado bug, aphids
and manna.

During the research period, determinations were made regarding the influence of the
size of the planting material on the total production, its structure, the number of tubers per
nest and the average weight of the tubers etc.

RESULTS AND DISCUSSIONS

Analyzing the effect of interaction between the variety and the size of the planting
material on the total production (table 1), it could be observed that while for the varieties
Roclas and Christian the production differences due to the size of the planting material were
not significant, only 1.5-1.0 t/ha (4.9-3.4 %) in favor of planting the tubers from the higher
size category, for the variety Ostara the production obtained through planting the tubers from
the higher size category was with 14.0 t/ha (85%) higher that the one obtained from the
smaller size tubers.

The average values of the production from the different varieties per size category
indicates significant differences only for the production from tubers larger than 55 mm. The
productions from this category were significantly larger for the varieties Roclas and Christian,
for which 7.1 t/ha and 6.9 t/ha were obtained, compared to 2.6 t/ha for Ostara (table 2).

The medium effect of the size of the planting material is manifested through
significant increase of the production from the seed size category with 6.9 t/ha in the case of
planting the tubers from the higher size category, compared to the planting of the tubers with
smaller size.

The interaction between the variety and the caliber of the tubers higher than 55 mm
showed that small increases of the production obtained from large seed tubers, not statistically
significant for the Ostara variety. For the varieties Roclas and Christian, through planting the
tubers from the higher size category, productions obtained with large tubers were 2.5-6.0 t/ha
smaller, statistically significant only for the Christian variety.

The productions from the 30-55mm size category were larger for all varieties through planting
the tubers from the higher size category, reaching levels of 25-28 t/ha. For the varieties
Ostara and Christian the differences were significant, of 10.8 and 6.3 t/ha.

The production of tubers with a diameter smaller than 30 mm did not significantly
differentiate between varieties, calibers and their interactions.

After comparing the number of harvested tubers for the two calibers for the studied
varieties, differences between 6.5 and 17.6 tubers/sm can be noticed. The highest differences
were recorded for the variety Ostara, for which the number of tubers was 17.6 tubers/sm
higher in the case of planting 45-55mm tubers, compared to the 35-45 mm diameter tubers
(table 3).

The size of the tubers at planting influenced the average weight of the resulting tubers
for the variety Roclas, for which through planting tubers with 35-45 mm diameter the average
weight was 74 g/tuber, compared to 62 g/tuber recorded for seed tubers with 45-55mm
diameter and Ostara variety (table 4).
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As a result of the research conducted in Bragsov area, in 2010, using 3 potato varieties,
with 2 size categories, for the autumn-winter consumption, the following conclusions can be
drawn: the size of the planting material influenced the total tuber production for all the
analyzed varieties, the best productions being obtained for the 45-55 mm size category. The
rate of production due to the size of the planting material was significant only for the variety
Ostara (14.0 t/ha), the varieties Roclas and Christian recording only 1.5 t/ha and 1.1 t/ha
respectively; the varieties differentiated significantly through the level of production, with
tubers larger than 55mm, the varieties Roclas and Christian reaching 7.1 and 6.9 t/ha,
compared to Ostara, for which the production from this category was only 2.6 t/ha.

The increase in size of the planting material had as significant effect the increase of
the production with medium tubers, from the 30-55mm size category, from 19.5 t/ha to 26.4
t/ha.

Greater alterations in the size structure of the production obtained after using seed
tubers of different size were recorded for the variety Christian. For this variety, at a density of
60.6 thousand nests per hectare, through planting 45-55mm tubers, the tuber production
decreases significantly, together with the significant increase of the production with medium
size.

Regarding the number of tubers, the 45-55 mm seed size category is noticed, and also
the variety Christian with 53.2 tubers/sqm;

The average weight of the tubers was less influenced by the size of tubers at planting
and by the cultivated variety.
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TABLES
Table 1
The effect of the interaction between the variety and the size of the planting material on total production
(Brasov, 2010)

Caliber: Total production
Variety Diameter of Average Absolute difference Relative difference
the tubers compared to the control compared to the control Significance
mm t/ha t/ha %
Ostara 30-45 16.4 - 100 -
45 -55 30.4 +14.0 185.4 *ok
Roclas 30-45 30.8 - 100 -
45 -55 323 +1.5 104.9
Christian 30-45 32.2 - 100 -
45 -55 33.3 +1.1 103.4
DL5 % = 5.1t/ha
DL1% = 7.7tha

DL 0,1% =12.3t/ha
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Table 2

The effect of the size of the planting material for different potato varieties on the structure of the

production (Brasov, 2010)

Caliber: Diameter of tubers:
Variety Diameter of tubers over 55 mm 30— 55 mm under 30 mm
mm t/ha | Duncan Test t/ha Duncan Test | t/ha | Duncan Test
Ostara 30-45 0.9 D 14.7 C 0.8 A
45 - 55 4.4 BCD 25.5 AB 0.6 A
Roclas 30-45 8.4 AB 21.8 B 0.7 A
45 - 55 5.9 ABC 25.6 AB 0.8 A
Christian 30-45 9.9 A 21.9 B 0.4 A
45-55 3.9 CD 28.2 A 1.2 A
e 30-45 6.4 - 19.5 - 0.6 -
45— 55 4.7 -1.7 26.4 +6.9* 0.9 +0.3
Ostara 2.6 B 20.1 A 0.7 A
Average Roclas 7.1 A 23.7 A 0.7 A
Christian 6.9 A 25.1 A 0.8 A
LSD 5 %asietyy = 2.0 t/ha 5.2 t/ha 0.6 t/ha
DL 5 %calivery = 2.4.t/ha; 2.8 t/ha; 0.4 t/ha;
LSD 5 %(Variety * caliber) — 4.2 t/ha 4.8 t/ha 0.6 t/ha
Table 3
The effect of interaction between variety and size of the planting material on the number of tubers
(Brasov, 2010)
Caliber: Number of tubers per sm
Variety Diameter of tubers Average Difference Relative -
Significance
mm tubers/sm tubers/sm %0
Ostara 35-45 29.1 - 100 -
45— 55 46.7 +17.6 160.5 *
Roclas 35-45 38.2 - 100 -
45— 55 50.4 +12.2 131.9
Christian 35-45 46.7 - 100 -
45— 55 53.2 +6.5 113.9
DL 5 % = 12.6 tubers/nest
DL 1 % = 19.1 tubers/nest
DL 0,1 % = 30.7 tubers/nest
Table 4

The effect of interaction between variety and size of the planting material on the average weight of the tubers

(Brasov, 2010)

Variety Caliber: Average weight of the tubers
Diameter of the Average Difference Relative Duncan test
tubers mm g g %o
Ostara 35-45 56 - 100 -
45-55 61 +5 109.7
Roclas 35-45 74 - 100 -
45-55 62 -12 84.0 *
Christian 35-45 61 - 100 -
45-55 60 -1 98.4
DL5% = 10g
DL1% = 15¢g
DL 0.1 % = 25¢g
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ABSTRACT

The research monitored the influence of fertilization on the production capacity of the tomato
culture in the Rimnicelu area, Briila County.

In order to determine the influence of the dose of fertilizer on production efficiency, the culture
has been made using the classical methods and was set on the same soil type for 2 years.

Through this experiment there have been studied two hybrids, Sultan and Campbell 33, which
showed good suitability to the pedoclimatic conditions of the area in which the experiment took place.

The observations made revealed that the Sultan hybrid has registered greater production values
in all fertilization versions, the maximum recorded value was for the version fertilized with NgPyK,, while
the Campbell hybrid has had a greater production in the first year in the unfertilized version compared to
the a,b, variant.

INTRODUCTION

Tomatoes (Lycopersicon esculentum Mill) are obviously one of the most studied
species grown on the planet, from genetics and improvement, to the most laborious cultivation
technologies. (Stan et al., 2003).

Nowadays, almost all the countries on Earth grow tomatoes, on all latitudes, from the
Equator to 55 degrees north latitude (near the Polar circle), these vegetables being one of the
most widely consumed on this planet.

Due to the ecological plasticity they have, tomatoes can easily adapt to temperate,
warm and wet tropical climates. (Atherton and Rudich, 1986).

Post harvest qualities of tomatoes partly depend upon preharvest factors such as
cultural practices, genetic and environmental conditions (Hobson, 1964). Cultural practices
such as nutrient, water supply and harvesting methods quality of tomato before and after
harvest (Fischer and Richter, 1986).

The current global assortment, like the one in Romania, is extremely mobile, meaning
that there are always new varieties that are increasingly efficient, the ones that can’t face
current requirements being eliminated.

Tomatoes contain valuable nutritional components like: vitamins, antioxidants and
minerals (Kopec, 1998).

The NPK complex fertilizers are applied as basic fertilizers, are soluble in water and
are easily assimilated by plants. The dosing is strictly dependent to the type of culture, the
type of soil and the climatic conditions (Berar et al., 2002).

MATERIALS AND METHODS

The experimental field was placed in the crop year 2009 where, during two
years, the level of fertilization on the tomato production was monitored, in the context of
sustainable development of the ecosystem.

The “subdivided plots method” was used as a way of layout, the experimental scheme
containing the following factors:
Factor a, the hybrid with two graduations:

al — Sultan F1 hybrid

a2 — Campbell 33 hybrid
Factor b, the dose of fertilizer, with three graduations:

b1l — unfertilized NoPoKy
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b2 - fertilized with N3oPgKg

b3 - fertilized with NgyPoKo

The biological material used had the same genetic potential, offering the possibility to
monitor the influence of the fertilization factor on the production, for 2 years on the same soil
type.

The harvesting has been done by hand. The first yield was harvested in the second
decade of August when the fruits reached the maturity for consumption. The harvesting ended
in the second decade of October.

RESULTS AND DISCUSSIONSS

Monitoring the influence of the climatic factors, which along with the fertilization
dose had an important role in obtaining production increases, it can be observed that they
have directly influenced the production efficiency.

Thereby, according to graph no. 1, the rain values registered in the crop year of
2008/2009, in the vegetation phenophases of the tomatoes, show a poor period in rain, the
months of April, May and June showing significantly smaller values in comparison with the
average values.

The rain values registered in the crop year of 2010 indicate a deviation of +102mm
from the average values usually registered in June, in comparison with the negative values
registered in the crop year of 2009, leaded to the conclusion that rainfall had an important role
to play in the production increases. Thus the overall rainfall recorded in the last experimental
year exceeded the normal average of 270 mm.

After the laboratory tests on the soil on which the experiment was placed, it has been
found that the type of soil specific to this area is the aluviosoil which has remarked itself
through a maximum content of humus of 2.98% while the Mobile P (ppm) reached a
maximum of 48 ppm on the collection depth of 0-10cm (table no. 1).

You can see, from the collected data, that in the crop year of 2009-2010 the total
Mobile P content was bigger in both cases while the percent of CaCO3 was smaller.

The observations and measurements made show that the productions obtained
oscillated between 39.3 t/ha and 53.6 t/ha (table no. 2) where the a;b, variant was chosen as
the control version due to the fact that the genetic potential of the hybrids is similar.

Following the average of the productions obtained on each repetition it was found that
it was uniform in all variants, except the third repetition of the ayb, variant where the
production obtained was with 2.1 t/ha smaller.

Although the technological conditions were the same in the crop year of 2009, it can
be seen that, according to the data in table no. 1, the production obtained under the influence
of the b2 factor was with 0.2 t/ha smaller in comparison with the production obtained for the
a;b; variant, where the agrofond on which the experimental variant was set was unfertilized.

The influence of the interaction of factors, hybrid and fertilization dose, on the
production obtained in the crop years of 2008-2009 and 2009-2010 was more visible for the
a;bs variant (hybridxNgPoKp) and the increase from the control version (a;b;) was very
significant in both experimental years.

The a,b; variant (hybridxNoPoKy) has registered a distinct significant decrease from
the control version in the crop year of 2010 while in the first experimental year it hasn’t
registered any statistical signification, the difference from the control version being of 1.7
t/ha.

The a;b, version has registered an increase of 5.4 t/ha in production in the first
experimental year, which is very significant, while in the last experimental year the
production increase was of 1.8 t/ha, being statistically significant.
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The a;b, version has registered negative deviations in comparison with the control
version in both experimental years, registering statistical signification just in the crop year of
2010.

The ab; variant has also registered increases in comparison with the control version,
thus, in the first experimental year, the deviation was very significant while in 2010 the
productions obtained were only significant.

CONCLUSIONS

For a bigger production in the agropedological conditions of Rimnicelu area, where
the experiment was placed, it is recommended a NgoPoK fertilization dose due to the result
obtained.

Although the genetic potential of the hybrids is approximately equal, the Kambela
hybrid which was fertilized with N3oPoKo has registered negative production values in
comparison to the control version which wasn’t fertilized.

The natural factors (climate, soil, relief) must be taken into consideration in order to
create a useful and productive technology.

During the two crop years that were analyzed, the average production for the Sultana
hybrid was superior to the one for the Campbell 33 hybrid.
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TABLES AND FIGURE
Table 1
The physical-chemical characterization of the soil
Crop year 2008-2009 2009-2010
Specification/Horizon Ap Ao Ap Ao
Deepness (cm) 0-10 15-25 0-10 15-25
Texture LA LA LA LA
Apparent density(g/cm”) 1.38 1.43 1.39 1.41
Water pH 7.52 7.63 7.68 7.01
CaCO3 (%) 54 5.8 53 5.7
Humus (%) 2.93 2.75 2.98 291
Mobile P (ppm) 48 46 45 44
N index 2.94 2.77 2.98 2.8
Table 2
The productions registered in the experimental field for each factor combination
DL5%=3.23 t/ha DL1%=4.70 t/ha DLO0,1%=7.06t/ha
Average production
No. Version (t/ha) Difference Signification
2009 2010 2009 2010 2009 2010
1 ab; 394 46.3 Control version - -
2 ajb, 44.8 48.1 54 1.8 oAk *ok
3 abs 53.6 48.7 14.2 24 oAk HoAk
4 b 41.1 41.3 1.7 -5.0 - 000
5 ab, 40.9 49.6 1.5 33 - *
6 abs 47.3 49.9 7.9 3.6 ok *
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ABSTRACT

The study was carry on nine samples on tomatoes grown in Romania. For the determination of
chlorophyll and carotene were selected three known organic solvents (diethyl ether, acetone, methanol)
and the methodology of dosing was a spectrophotometrical one. Values depending on the variety and on
the solvent used regarding both chlorophyll a and b, as well as carotene.

INTRODUCTION

There are three basic classes of pigments: chlorophyll, carotenoids and phycobilins. In
the paper presented by Henriques et al. (2005), were described extraction and identification of
the first two. A large number of different molecules, including chlorophyll, anthocyanins and
porphyrins (responsible for most of the existing colors, from yellow to red) were identified
and characterized by the scientists. After Britton and Goodwin (1971), these compounds are
found in fruits and flowers to animals, when there are treated with diet food. About 600
molecules are known but only 50 can be assimilated by humans through diet.

Chlorophyll is a family of related molecules, described as chlorophyll a, b, ¢ and d
(present only in red algae). Chlorophyll is the most abundant pigment in nature. The main
natural sources of chlorophylls are green leaves and vegetables but are also are founded in
green algae such as Chlorella microalgae, which is the major source for nutritional products
(Higdon, 2003).

Chlorophyll is the most abundant pigment in existing plants (Bohn et al., 2004) and
the pigment that gives plants their green color. Plants use chlorophyll to capture light needed
for photosynthesis (Matthews & van Hold, 1996), but perform functions other important
biological (Henriques et al., 2005). Chlorophylls a and b are natural compounds, soluble in
fat.

Alpha-carotene and beta-carotene are carotenoids of provitamin A, which means they
can be converted in the body into vitamin A. The orange and yellow vegetables are rich
sources of alpha and beta-carotene (USDA, 2009).

Carotenoids can be obtained by extraction of fruits and even the production of
microorganisms by chemical synthesis or enzymatic one (Margalith, 1992; Goodwin, 1992;
Khachick et al., 1986, Ong and Tee, 1992; Bureau and Bushway, 1986).

While carotenoids are widely used as colorants, they also play an important role as
precursors of vitamin A and antioxidants (Heinonen et al., 1989, Philip and Chen, 1988,
Hulshof et al., 1997; Bauernfeind, 1972) and can be considered as preventive factors against
several diseases such as cardiovascular, renal cancer, cataracts and blindness. Recent studies
on other diseases such as arteriosclerosis, rheumatism, Parkinson's disease and infertility have
shown new features of these molecules (Pfander, 2004, Mera Pharmaceuticals, 2004).

Carotenoids are compounds very sensitive to different environmental factors such as
light (especially solar and UV light), heat, oxygen from the air, peroxides (solvents) and
acids. Carotenoids are natural compounds, naturally occurring pigments with particular
interest in terms of chemistry, extraction and analysis for life sciences and bio-engineering
considering restoring high quality value added to natural compounds compared with the
synthetic compounds.
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MATERIALS AND METHODS

For research samples were collected from different tomatoes cultivars and at different
sizes (Table 1).

The experiment was conducted in three repetitions. Tomatoes were cut and then were
converted into mashed with a mixer. Tomatoes puree was weighed at about 1 g sample
analytical balance which was introduced in a test tube 20 ml with glass stopper for specific
analysis. For extraction were used three organic solvent petroleum ether (diethyl ether),
methanol and acetone, extraction ratio was 1:50. Samples were agitated for 10 minutes.

Dosing was taken over part of the supernatant and was analyzed by spectrophotometer
at wavelengths A = 662 nm for chlorophyll b, 646 nm for carotene and 470 nm.

To calculate the results of chlorophyll a, b and carotene there were used formulas
presented by Dere et al. (1997).

RESULTS AND DISCUSSIONSS

The results are shown in Figures 1, 2, 3.

Etraction with diethyl ether showed in all samples studied that the chlorophyll a
content was identical and the chlorophyll b has low variations, between 0.072 and 1.323 pg/g
fresh product, indicating low levels of chlorophyll content in tomatoes.

In Fig. 1 was presented the results of the tomatoes chlorophyll content (ug/g fresh product)
after extraction with petroleum ether, methanol and acetone.

Extraction with methanol presented different values and this may be based on
extraction efficiency. Chlorophyll was between 0.622 to 0.928 ug/g fresh product limits.
Chlorophyll b was between 2.70 to 13.2 ug/g fresh products. Winona F1 (red big tomatoes)
presented value of the highest chlorophyll b respectively 13.52 ug/g fresh product.

Content in chlorophyll b extracted with acetone was constant in all tomatoes samples
of 0.07 ug/g fresh products and content of chlorophyll a of 0.7762 ug/g fresh products, also
showing the same low concentrations of chlorophyll.

Instead, the content of carotene in petroleum ether extract shows different values
with great variations. The highest values were recorded in red tomatoes Muscato F1, Camelia,
Katerina F1 and Winona F1 respectively 16.93, 15.54, 11.95 and 21.91 ug/g fresh product.
The results showed that yellow tomatoes studies Mirabell and Dulcia presented lower values
in carotene content than red tomatoes, namely 1.39 and respectively 1.19 ng/g fresh products.
This may be due to their lighter color.

Extraction with methanol showed that total carotene was determined to have values
between 3.39 ug/g fresh product to midi yellow cherry Mirabell and 5.98 ug/g fresh product
to Dulcia (big yellow cherry).

Values in carotene content begin to increase beginning with 7.77 ug/g fresh product at
Lady Rosa F1 and go up to 20.52 pg/g fresh product at Winona F1.

High values were observed to Muscato F1, Diamante F1, Camelia, Clarabella F1,
Lady Rosa F1 and Winona F1 respectively 14.34, 11.95, 10.76, 10.96, 12.55 and 20.52 ug/g
product fresh.

Note that all yellow tomatoes presented lower values of carotene than red tomatoes.

After extraction with acetone, high values were recorded in all tomatoes samples
analyzed. The lowest values in carotene content were observed again at yellow cherry
tomatoes Mirabell and Dulcia, respectively 6.37 and 2.99 ug/g fresh product. Diamante F1
tomatoes (red round midi cherry) presented the highest content of carotene respectively 54.78
pg/g fresh product, followed by Muscato F1 (grape-shared red cherry) with 52.79 and Winona
F1 (normal red tomatoes) with a content of 48.80 pg/g fresh product. The other tomatoes
cultivars Camelia, Clarabella F1, Katerina F1, Lady Rosa F1 presented high values
respectively 32.62, 34.26, 37.69 and 26.89 ng/g fresh product.
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CONCLUSIONS

Analyzes the different cultivars on tomatoes grown in southern Romania showed:
1. Extraction with petroleum ether was moderate in terms of content contents of chlorophyll
and carotene levels were low and fairly close in terms of chlorophyll content but showed
higher values of carotene.
2. In all three extractions, chlorophyll a and b content was at similar values indicating that the
solvents are equally effective.
3. By comparison, the best extraction was with acetone, where the total carotene values was
higher in most samples studied but those of chlorophyll a and b was equal and smaller than in
other extractions performed.
4. After extraction with acetone, red tomatoes showed a higher carotene content than yellow
tomatoes.
5. After extraction with petroleum ether all yellow tomatoes presents lower values in terms of
carotene content than red tomatoes that showing high values.
6. Extraction with methanol showed that this was the most complex solvent because it
presented very different values act all pigments, but the values were higher than if we used
other two solvents.
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TABLE AND FIGURES
Table 1
Description of the investigated tomatoes
Nr. Sample
crt. P
1. Muscato F1 (Grape-shaped red cherry tomatoes)
2. Mirabell (Yellow cherry, midi)
3. Dulcia (Big yellow cherry, 110-130 g)
4. Diamante F1 (Round midi cherry for greenhouses and solariums)
5. Camelia (Small red early cherry, 15 -20 g)
6. Clarabella F1 (Dutch hybrid. new)
7. Katerina F1 (Red extra-early, 100-120 g)
8. Lady Rosa F1 (Common red extra-early tomato, 180-200 g)
9. | Winona F1 (Common tomato for protected areas, fruits medium to large, 140-180 g)
Winona F1
Lady Rosa F1
Katerina F1
Clarabella F1
@ Acetone
Camelia @ Methanol
o Diethyl ether
Diamante F1
Dulcia
Mirabell
Muscato F1
0 0.2 0.4 0.6 0.8 1
Hg/g p.p.

Fig. 1. Variation of chlorophyll content of analyzed cultivars
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Fig. 2. Variation of chlorophyll b content of analyzed cultivars
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ABSTRACT

In this paper, the authors have proposed a study on the variation in efficiency of
micropropagation in vitro due to the influence of donor genotype and explants type used red cabbage
head. In this test three commercial varieties of red cabbage seeds were tested for the ability of
regeneration by organogenesis from hypocotyls, cotyledons, and stem segments. Our results have shown
us that the intensity of red cabbage head regeneration depends on the genotype used but also the type of
explants.

Our observations on the effect of phytohormones on the evolution of red cabbage explants
cultured "in vitro' have led to the conclusion ci benzilaminopurina BAP concentration of 2 mg/l, in the
presence of low concentrations of acetic acid naphthyl ANA-0, 4 mg/l is the supplement optimal hormone
not only to stimulate the formation of callus and adventitious buds of developing and subsequently to
develop long-term multiple shoots able to be included in the next steps of micropropagation, respectively
rhizogenesis induction and acclimatization.

Hipocotil fragments taken from seedlings to '"Cabeza Negra 2''had the greatest total capacity to
produce shoots than the other two genotypes tested when the combination of phytohormones was used
consisting of 2 mg/l 6-benzyl-aminopurine (BAP) and type auxine B indolilacetic acid (IBA) and «
naftilacetic acid (NAA) at concentrations of 0.2 to 0.4 mg/l. The inoculated cotyledons explants also
developed regenerative callus in about 6-8 weeks after initiation of cultures.

Subculturing was performed every 3-4 weeks in culture medium variant used in initiation, as it
has demonstrated its effectiveness in stimulating the development of multiple shoots and in the
lengthening them.

INTRODUCTION

Vegetables biennial cabbage plants, valued for the content of valuable minerals,
carbohydrates, protein substances, provitamin A and vitamins C, B1, B2. Red Cabbage is
different white cabbage in that it is red-purple, the heads smaller, stuffed, thin leaves, tender,
with fine ribs. It is used less as cabbage, usually in salads and pickles. Red Cabbage has been
shown to have an even greater nutritional value than fresh. It has more antioxidants vitamin C
and a quantity of at least five times higher (Cristea T. O., et al., 2005.).

Micropropagation of plants using cultured cells and tissues in vitro is one of the
methods most effective in obtaining copies of the plant donor. The success of the
micropropagation process depends, however, a number of factors that influence the rate of
plant regeneration and the maintenance of genetic stability of the biological material donor.
Among these factors are mentioned: type of explant, sampling time, plant health of the donor
plant genotype and perhaps most important. (Narasimhulu S.B. and V.L. Chopra. 1988; Khan
M. M. A, et al,, 2010.). Finally cultures "in vitro" enables storage, material conservation,
respectively, establishing a starting material for obtaining healthy, usable in micropropagation
operations and maintenance of a stock of plants.

Therefore, present study was undertaken to establish a suitable and reproducible
protocol for in vitro regeneration of Brassica oleracea var. capitata rubra form varieties.
Also, the authors have proposed a study on the variation of efficiency of micropropagation in
vitro due to the influence of donor genotype in red cabbage head.

MATERIALS AND METHODS

Biological material submitted micropropagation "in vitro" is represented by three
genotypes of red cabbage for cabbage purchased from chain stores to market seeds.
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Red Cabbage Black Head 2 is a variety extremely resistance to cold, easy to cultivate.
Produces many large, round, compact heads of dark red color, foliage slightly wavy on the
edges. It is a plant with a medium stalk. Red Cabbage RED Amager is a vegetation period:
110 days from planting to form round belly, weighing 2-3 kg. Shows a low and high
temperature resistance and is suitable for storage.

The experiment was conducted at the tissue culture laboratory of the Department of
Biotechnology, Faculty of Biotechnologies, Bucharest, during the period from October 2010 to
April 2011.

The biological material used is represented by seeds germinated in controlled
conditions, on Murashige-Skoog (1962) culture half strength solid medium without hormones
(ph 5,8), containing 3% sucrose and 0,8 % Agar Noble (Figure 1.a) or on sterile filter paper
(Figure 1.b). After seed germination, the resulting plants, seed-lobe are in phase, the source of
explant donor, such as: meristenatic apex, hipocotyl fragment and cotyledons.

b.)
Fig. 1. Red cabbage seeds germinated in controlled conditions:
a.) in vitro solid medium condition; b.) germination on sterile filter paper in Petri dishes

Culture medium. Inoculation was achieved by placement of explants on the medium
variant chosen for experimentation culture, distributed in sterile culture vessels, these
operations are performed in a laminar flow hood. Basal medium Murashige - Skoog (1962),
rich in nitrogen meets the nutritional requirements of the explants cultured in vitro with most
species. This was the formula for optimal nutrition and adventitious shoots initiating cultures
red cabbage with a hormonal supplement (Rosu, A., Huazong J.- 1997; Murashige T. and F.
Skoog. 1962).

In these experiments series for initiated each red cabbage varieties we used the basal
medium Murashige-Skoog (1962) supplemented by various concentrations and combinations
of citokinins and auxins. For callus induction and shoot regeneration,two different
combinations each containing MS (1962) culture with fitonormons: benzyl-aminopurine
(BAP) and type auxine B indolilacetic acid (IBA) and a naftilacetic acid (NAA) we use.

When the seedstalk was grown for 2 weeks after initial bolting in the plant box, the
hipocotile were cut into pieces approximately 3-5 mm and were placed on 2 variants shoot
inducing solid medium (ph 5,8),containing Murashige & Skoog medium (1962) supplemented
with 0,4mg/l NAA + 2mg/l BAP (BR1) and Murashige & Skoog medium (1962) 0,2mg/l IBA
+ 2mg/l BAP (BR2), 3% sucrose and 0,7% Agar Noble.

The surface sterilization of the explants: an aquaous solutions of sodium hiphocloride
(0,5%) for 20 min. followed by 3 rinses with sterile distilled water.

The incubation conditions: photoperiod was 16 h of light provided by cool white
fluorescent bulbs with 8 h in shadow. Temperature condition: 25 + 2 °C in light period.
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Multiplication phase. There were applied a few subcultures with a period of 3-4
weeks of culture medium variant used for initiation, because it has proven so effective in
stimulating the development of multiple shoots and in terms of their elongation. The main
goal was to increase the multiplication rate for this work material by increasing the cytokine
quantity in the medium.

RESULTS AND DISCUSSIONSS

Investigations conducted in the preparation of culture in vitro experimental protocol
aimed at study on the regeneration capacity of these three genotypes were made with red
cabbage callus induction and maintenance of calli, organogenesis, and finally regeneration of
plants acclimatized and transplanting them into pots with organic substrate. (Figure no.2)

4
C)

Fig. 2 Different steps of in vitro regeneration of Brassica oleracea var. capitata rubra form genotypes via callus
induction
(A) (B) Callus initiation of Black Head 2 genotype on MS+ 0,2mg/l IBA + 2mg/l BAP (BR2), 3% sucrose and
0,7% Agar Noble; (C) Callus initiation of Arena genotype on MS+ 0,2mg/l IBA + 2mg/l BAP (BR2), 3%
sucrose and 0,7% Agar Noble.

Our observations on the effect of phytohormones on development of Brassica
oleracea var. capitata rubra form varieties explants cultured in vitro have led to the
conclusion as benzilaminopurine (BAP) at concentrations of 2 mg/l in the presence of low
concentrations (0,2 mg/l) of auxine 8 indolilacetic acid it is more optimal (IBA) than naphthyl
acetic acid (NAA) in 0,4 mg/l hormonal supplement to stimulate shoot preformat the initial
bud but also for the development of multiple shoots on long-term fit to be included in later
phases of the micropropagation process, namely induction and acclimatization root
development process. Number of shoots regenerated varied widely from one type of explants
to another, especially from one genotype to another (Figure 3).

(A) (B)
Fig. 3 In vitro shoot initiation of Brassica oleracea var. capitata rubra form genotypes from cotyledonary
explant
(A) Shoot initiation of Black Head 2 genotype on MS+ 0,4mg/l NAA + 2mg/l BAP (BR1); (B) Shoot initiation
of Arena genotype on MS+ 0,4mg/l NAA + 2mg/l BAP (BR1)
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Experimental results after 3 -4 subcultures for each experiment shown that in all
genotypes used with maximum efficiency explant hipocotile multiplier is that not only allows
a large amount of plants but a small percentage of vitrified plants or other morphological
changes.( Figure 4).

Fig. 4. Adventitious shoots developed after3 -4 subcultures on MS+ 0,2mg/l IBA + 2mg/l BAP (BR2), 3%
sucrose and 0,7% Agar Noble (genotype Cabeza Negra 2)

Rooting and plant regeneration phase.

Rooting shoots of red cabbage, differentiation "in vitro" did not raise particular
problems in these varieties under study. This could be achieved either by inserting shoots
differentiated from 1.5 to 3 inches long, in a agarizat or by placing them in a liquid substrate
with phytohormones or in their absence. (Figure 5).

Fig. 5. Appearance settling shoots differentiated in vitro in culture medium varieties studied Murashige & Skoog
agarose gel.

Some cabbage varieties do not require auxinic hormones for rhizogenesis induction,
but for the vast majority of varieties auxinic adding in low concentrations ensured the rapid
(7-10 days) of a vigorous root system. Initiation of roots was not influenced by salt
concentration, but root growth could be stimulated by reducing the salt concentration in the
rooting medium (Stoian, L., et al., 1992).

The new leaves that were formed in the vitroplants obtained from red cabbage during
acclimatization were normal anatomical, morphological and physiological. Red cabbage
seedlings roots removed from the culture dish were first washed with tap water to remove any
agarizat environment. They can promote the rapid onset of bacterial or fungal contaminants
that endanger the survival of the plant already aware of the shock transition from the culture
medium bowl stabilized in septic conditions.
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Transplantation was performed in pots in a sterilized mixture of soil, sand and perlite
(1:1:1). Our observations have established the need for strengthening state intercalation of a
plant before transferring it into the soil by maintaining their hydroponic solution over a period
of 14 days correlated with system protection foliar dehydration by covering with a clear coat.

CONCLUSIONS

The process of improving plant brassicas can advantageously benefit from
biotechnology vegetative multiplication in vitro.

Meristematic apexes with 1 cm dimension not assure a significant percent of survival

of adventitious shoots red cabbage explants (3-5 pieces/explants) comparing the hipocotil
cultures (25-30 pieces/explants ).
The highest number of shoots were obtained for genotype Cabeza Negra 2 and Red Amager-
(~ 300 shoots), while genotype most "recalcitrant"to these techniques was Arena who have
won only 25 shots from inoculated explants. In conclusion we can say that the efficiency of
micropropagation in vitro for the cabbage red cabbage Brassica oleracea var. capitata rubra
form varies widely, depending on the influence of strict donor genotype.

Higher concentration of cytokine in the recipe BR2 (MS+30 g/l sucrose +7 g/l agar +2
mg/l BAP+0,2 mg/l IBA) determined the formation of a high percent of adventitious shoots
(Figure no.4).

Based on these results we consider that the experimental model of multiplication by
culture hipocotyl fragments and obtaining vitroplants red cabbage, established and optimized
as a result of our researches, is a method of multiplying the yield and reproducibility, which
can be used with the efficiency practically.
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ABSTRACT

Sweet pepper is part of the traditional assortment of vegetables grown with good results in the
south part of Romania, mainly on fertile soils and irrigation conditions. The assortment of traditional
sweet pepper created and bred in Romania until 1990 corresponded to the time requirement for fresh
consumption and industrialization. After 1990, on the domestic market there were many cultivars having
new Western European origin (from countries like Holland, France, Spain, Italy and even the Middle
East, Israel), which compete as effectively as its production and the local range. Extending these cultivars
in good areas of culture can be done in safe conditions only after a detailed study of their behavior in
areas of interest. This work presents the results of testing in Braila’s vegetable basin of a new assortment
made up of varieties and hybrids of native and Western European origin. It is distinguished by the results
obtained the following cultivars: Opal 32551 kg/ha of native range and Barbie F1 52957 kg/ha and 47216
kg Blondy F1/ha in Western Europe range.

INTRODUCTION

The vegetable production in the county Braila has grown and is developing only in
specialized micro zones or in which the conditions are very favorable for growing vegetables
in terms of soil and climate.

Characteristic of vegetable growing after 1990 is that is practice on scattered areas,
applying traditional technologies that result in getting small productions.

There are also large vegetable farms and efficient technologies and practices that
result in obtaining high\yields economically competitive. In this context, the first important
vegetable species, pepper is agreed and cultivated by many manufacturers both small areas
and by sole high.

The present work aims to establish the production and the quality performance of
some cultivars of peppers for the assortment cultivated in the field in Braila County.

Based on the results it is intended to complement and diversify the range of green
pepper in that area, with hybrids and new varieties with high productivity and high quality
fruit (Zbarciog at al 2005).

MATERIALS AND METHODS

The research conducted in 2010 was organized by field of study behavior of six
cultivars, which majority is tested first in Braila (Table 1).

The experience has been fitted in production conditions, in a sole cultivated with green
pepper in Traianu village, in 4 repetitions, without randomization.

The 6 types of experience were established by introducing the experimental grid of
three cultivars of native origin (Yellow Superior, Export and Opal), and three hybrid cultivars
F1 produced and traded by the company’s Syngenta (http://www.syngenta.com;) and Enza
Zaden (http://www.enzazaden.com; ) Western-Europe.

As a witness of the experience it was established Yellow Superior variety, an assortment that
is grown in large areas of Braila’s vegetable basin (Andronicescu and Angelescu 1968;
http://www.gazetadeagricultura.info;).
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Culture technology applied to the experience has special features. Preparatory work
for the land, the establishment of the culture, maintenance and harvesting were carried out
respecting the standard technology of green pepper grown in the field (Atanasiu, 2005).

The experience was founded on May 12, 62 days old transplants produced in solar,
with the nutrient layer placed on fresh manure (Neata, 2002).

Planting distances of 70 cm between rows and 20 cm between plants per row have
provided a density of 71.400 plants/ha (Ciofu et al, 2003).

Among the most important works of care we mention integrated control weeds by
combining herbicides with hoeing, watering the ditches, treatment to prevent/control disease
and pests and the crop specific area (Cristea and Neata, 2004).

The harvesting was done manually. The production harvested, recorded quantitatively
and evaluated qualitatively, was interpreted statistically. In the experience were made
observations regarding the establishment of the vegetation period of the six cultivars and
determinations of the average number of fruits per plant, average fruit weight and the total
production per plant and per hectare.

RESULTS AND DISCUSSIONSS

Following the recording data of the main phenophase (Table 2) it was found that
between emergence date time (recorded to produce seedlings) and the onset of the first
harvest, have switched to 117 days Export local varieties, 123 days in Superior Yellow, Opal
125, hybrids of foreign origin and 121 days Orion F1, 124 days Blondy F1 and 126 days
Barbie F1. In terms of the vegetation period, is highlight the local Export variety that can fit
into the group average of cultivars with the vegetation.

Among the results achieved during the vegetation season (Table 3), are shown the
main component of production data: the average number of fruit harvested on the plants, their
average weight and production per plant and per ha.

The presented data in the said table, points out that, in terms of the number of fruit
highlight the variety Opal (5.1 fruit/plant) and Superior Yellow (4.8 fruit by/plant). Blondy F1
hybrids and Barbie have a smaller number of fruits because plants consume large quantities of
assimilated material needed to increase the existing fruits of the plant.

Average weight of fruits (Table 3) at the local range is aligned with the requirements
of the domestic market where requires fruit pepper about 100g. Superior Yellow responds to
this requirement (104.5 g), Export (91.8 g) and Opal (89.48 g)

Among Western European hybrids stand out in terms of average fruits weight, Barbie
F1 (176.6 g) and Blondy F1 (194.5 g). Orion F1 is similar in size to Superior Yellow.

Production by plant (Table 3) highlights the fact that it varies between 422.8g to
Export and 741.7g to Barbie.

The total production in the experience, expressed in kg/ha (Table 4), can be estimated
to be good for the Romanian and very good assortment for Barbie F and Blondy F1 hybrids.

The total production data were interpreted statistically by variance analysis method.
The table summary of experimental results indicates that compared the witness (Superior
Yellow 35814 kg/ha), the negative difference Export production of -5627 kg/ha is
significantly distinct, and for variants 3 (Opal) and 6 (Orion F1), negative differences of 3263
kg/ha respectively 3335 kg/ha are significant.

In case of variants 4 (Barbie) and 5 (Blondy), positive differences are very significant
compared to the control.
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CONCLUSIONS

Based on the experimental results held, the following conclusions can be drawn:

1. Recorded vegetation periods vary between 117 days to Export variety, and 126 days in
Barbie F1 variety. Among new cultivars F1 stands out, from point of view of the vegetation
period (early), F1 Orion variety.

2. Among the cultivars used into the experience is distinguished from point of view of the
average fruit weight, the hybrids Barbie F1 (176.6g) and Blondy F1 (194.5g), which
significantly exceeds the average weight of the fruits witness (Yellow Superior 104.5g).

3. Total production of the witness Yellow Superior (35814kg/ha) is higher than that made in
Export (30187kg/ha), Opal (32551kg/ha) and Orion F1 (32479kg/ha) and lower than that
observed in Barbie F1 (52957 kg/ha) and Blody F1 (47216 kg/ha).

4. The production differences referred previously cover both statistics when compared to the
control negative differences from versions 2, 3 and 6, and the positive differences in versions
4 and 6.

5. In order to obtain enhanced results, we consider necessary to continue the experience for
another two years.
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New assortment, pepper in field, Braila 2010
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Table 1

Variants no. Cultivar Source
1 Galben Superior UE, Romania, ICDLF Vidra
2 Export UE, Romania, ICDLF Vidra
3 Opal UE, Romania, ICDLF Vidra
4 Barbie F1 UE, Syngenta
5 Blondy F1 UE, Syngenta
6 Orion F1 UE, Enza - Zaden
Table 2
The calendar of the culture and the main phenophase
New assortment, pepper in field, Braila 2010
Calendar Dates on the Vegetation
Version no. Cultivar period (no. of
Emergence Date of First harvest days)
Date plantation
I Galben 21.03 12.05 13.07 123
Superior
2 Export 20.03 12.05 07.07 117
3 Opal 19.03 12.05 15.07 125
4 Barbie F1 20.03 12.05 16.07 126
5 Blondy F1 20.03 12.05 14.07 124
6 Orion F1 22.03 12.05 11.07 121
Table 3
The main components of the production
New assortment, pepper in field, Braila 2010
. . The average The average weight | Production Production
Version no. Cultivar number of fruits of fruits(g/fruit) o/plant ke/ha
harvest/plant P
1 Galben Superior 4.8 104.5 501.6 35814
2 Export 4.6 91.8 422.8 30187
3 Opal 5.1 89.4 4559 32551
4 Barbie F1 4.2 176.6 741.7 52957
5 Blondy F1 34 194.5 661.3 47216
6 Orion F1 4.3 105.8 454.9 32479
Table 4
The synthesis of experimental results
Total Production
New assortment, pepper in field, Braila 2010
Version Cultivar Production | The output | Production | The output | Significance
No. Kg/ha gap kg/ha % gap %
1 Galben Superior 35814 - 100.00 - -
2 Export 30187 -5627 84.28 -15.72 00
3 Opal 32551 -3263 90.88 -9.12 0
4 Barbie F1 52957 +17143 147.86 +47.86 XXX
5 Blondy F1 47216 +11402 131.83 +31.83 XXX
6 Orion F1 32479 -3335 90.68 -9.32 0

DL-5%=2746kg/ha
DL-1%=5327kg/ha
DL-0.1%=8415kg/ha
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ABSTRACT

The quality of the seedling represents an important premise for doing a rentable vegetable
culture. The paper present the results obtained by the use of different type of pots with a different grade
of biodegradability upon the Chinese cabbage seedling development. Compared with the control variant —
the nutritive pot, the best results were obtained in the case of the plastic pots in which the majority of the
morphometric and physiologic indicators surpassed the other variants (16 cm height, 8 leaves, the best
average weight of the plant and of the assimilatory pigments from seedlings leaves), followed by the
Biomer pot, based on a new bioplastic materials like PHB (polyhydroxybutyrate). PHB is a natural
biological storage material which can be used as a feeding source for the bacterial and fungus
microorganisms.

The different type of pot had a specific substrate volume and implicit a significant influence on
the growth and quality indicators for the seedling of the Chinese cabbage: root height, leaf number, aerial
plant weight and implicit total weight. The explanation for the weak results in the case of Jiffy strip
transplantation variant could be the smaller volume of substrate and the nutrient quantity given to the
seedlings for this type of pot.

INTRODUCTION

Now a day, the pollution with plastic material issued from agricultural activities, have
an important impact on the medium. In countries with large vegetables production are used
other types of pots, especially biodegradable, which have the advantages of being non
pollutant for the soil, offer optimum conditions for seedlings growing, easy planting and
increased planting viability as a result of stress less transplantation (Ciofu et. all., 2003;
Florescu et. all., 1998; Hoza, 2003). Very good results were obtained for Jiffy pots (Ciofu,
2007).

For replacing the ordinary plastic pot, worldwide has appeared a new biodegradable
plastic materials like PHB (polyhydroxybutyrate), a biological storage material which can be
used as a feeding source for the bacterial and fungus and it is biodegradable (Rapa, 2008).

MATERIALS AND METHODS

The aim of the experiment was to study the influence of different types of pots on
Chinese cabbage (Brassica pekinensis) seedlings growing and was set up in the vegetable
growing department in greenhouse from the University of Agronomic Sciences and
Veterinary Medicine, Bucharest.

The seedlings were produced during 2008 February — March period, by sowing in
wood-caskets filled with nutritive mixture (40% fermented manure, 30% garden soil, 20%
peat, 10% sand) at 18" February 2008.

The experimental biological materials used were seeds of Mirako F1 Chinese cabbage
hybrid.

The experimental cultures were set up at transplanting time (April the first). Were
used plastic, peat and nutritive pots of different sizes resulting the experimental variants
described on the table 1.

Biomer, is a new material from which the pots are made, is a biodegradable polymer
as PHB basis. The Biomer products, respectively PHB, made by hot injection and extrudation,
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are considered biodegradable only in some special compost conditions. In normal conditions
their biodegradation rate is very low (a few years), and as a result they can be used for a
multiple production cycles (ICERPLAST s.a., Bucuresti, 2008)

The nutritive substrate used for filling up the plastic, peat and for the nutritive pots
manufacturing was made of by RS II.

The experiment was organised as linear blocks beds, with 4 repetitions. The total
number of plants in this experiment was 480 (80 plants for each variant for every species,
resulting 20 plants per repetition).

During the vegetation period, specific agro technical methods for seedlings production
were applied: daily aeration, watering, a chemical fertilisation with Cropmax solution with a
concentration of 0.3 %, specified measures for protection against pests, and weeds clearing
(Ciofu et. all.., 2003). Maintenance crop work was applied to all variants studied evenly.

Observations and determinations of the effect of different pot types on growth and
development parameters were made such as:

- seedlings growing - before planting were measured: - total length and weight of seedlings; -
length and weight of aerial vegetative part; - length, weight and volume of radicular system.
The 10 plants from each repetition were analysed.

- physiological processes: - permeability index was calculate as the fraction between the
plasmatic membrane permeability and the total concentration of free ions measured by a
conduct metric method, using OK-102 conduct meter; - pigment content from leafs was
measured by 80% acetone extraction and by colorimetric measurements at wave lengths by
663nm, 646 nm and 470nm; - water and total dry weight, by weighting the fresh vegetal
material and 24 hour drying at 105 Celsius, desiccator cooling and re-weighting the dry
vegetal material; - ash contents was measure after 8 hours calcinations at 570 Celsius for the
dry material resulted previously, cooling in the dessicator and re- weighting the creosote.

For results statistic interpretation was used Tuckey tests (multiple comparisons) and
trend/regression line (by Excel).

RESULTS AND DISCUSSIONSS

Results concerning seedlings growth are shown in table 2 and figures 1, 2 and 3.

From the interpretation of data obtain, the pot type had a significant influence for the
principal growing indicators of Chinese cabbage seedlings growing.

The best results were obtained for V6 (transplanted in plastic pot), in which all the
growing indicator analyzed, were superior for other variants. These variant give one of the
best ratio between the aerial parts and the root system (1:1.42), and the best leaves number
(7.8), prove a good quality for the seedlings which are vigorous and equilibrate. Under this
aspect, was observing the same Biomer pot, in which was obtained the superior results for the
other variants. For this variant, the big leaf frequency (0.55 per cm for the aerial part) shows
that the seedling are equilibrate, no elongate. This favourable effect on the seedling quality,
can be explain by the best capacity of nutrition as follow for the power developed root system,
which exploited a bigger volume of nutritive substrate (110 and 100 cc respectively - table 1)
Concerning the cabbage seedlings, the statistical interpretation, meaning that the distinct
significant difference between the plastic pot and the other pot types with a view for the
growing root system. Between the different variants of pots, the differences concerning the
height of the seedling were significant (figure 1)

We can appreciate that the pot type influenced the growing root and implicit for the
seedling, by the size of the nutritive substrate in which we put to the plant disposition,
concluding that the powerful linear correlation between the root growing and the root height
(r2:0.6392), in the time that, on the root volume, the influence is much weak, with the value
of the correlated coefficient r’=0.288 (figure 2)

84



Lucrari stiintifice USAMYV Bucuresti, Seria B, vol. LV, 2011

Regarding the pot volume and the leaves number, the bigger value of the correlation
coefficient (r°=0.8407), indicate the powerful influence of the pot type on these growing
indicator (figure 3). By the comparison, the weakest results were obtain for the transplanted
variant in Jiffy strip 7 pot in which the seedling have had a reduce vigor (9.20 cm height, 6.4
cm root height and only 5 leaves per plant) comparative with all the other variant. For this
variant, and for the Jiffy pot, was registered the weakest value for the ration aerial parts and
those of the root system (1:0.69 and respectively 1:0.64), indicating the weak developing of
the root system and the reduce capacity of the nutrition.

The results obtained on the influence of pot types on seedlings total weight (table 3)
showed that the optimal variant, plastic cup, in which was received a growing of the total
weight of 1.2 time compared with seedling transplanted in nutritive cube (control). This
variant is also distinguished by the high volume of the root system (1.2cc), as important
following on the absorption growing capacity of water and the nutritive elements.

The correlating calculus existing between the pot type, respectively the substrate
volume of the plant (figure 4), and the weight indicator of the seedling evidenced the act that
this influenced powerful and direct (r’=0.7935) weight of the aerial part, and the influence of
the weight of the root is non significant (r’=0.1458). This has a powertful influence on the pot
type on the weight of the aerial weight and affecting also on the total weight of the plant.

The analysis of the assimilatory pigments from seedlings leaves of Chinese cabbage
(table 4) shows, that the plastic pots V6 give for the total chlorophyll 78.76 mg/100 gfm and
respectively 1.33 mg/100 gfm of carotene which demonstrate the increasing of the photo
protector pigments synthesis, in the oxidative stress of the seedling.

The total chlorophyll/carotene as a biochemical parameter which defined the
photosynthetic intensity has a maximum value in the case of transplanting variants Jiffy pot
(71.56) and nutritive pots (59.97). These results sustain the anabolic process with direct
implication on the favorable growth of the Chinese cabbage seedling (Gherghi et. al., 2001;
Burzo, 2004).

CONCLUSIONS

The different type of pot used in the production of Chinese cabbage seedling
influenced their growth and development

Concerning the growth of the Chinese cabbage seedling, the best results were obtained
in the case of transplanting in plastic pot (equilibrate ratio between the aerial parts and the
root system- 1:1.42; leaves number- 7.8), followed by the Biomer pot

The transplanting in Jiffy strip 7 pot has inhibited the root growth, those have had an
inferior quality of seedlings as the other variant

Compared with the control — the nutritive pot, PVC pot and Biomer, used for the
seedling Chinese cabbage transplanting, conduced to the growth of the root weight for about
1.2 time and the root volume for 1.3 time about.

The specific substrate volume in each type of pot had significant influenced the quality
indicators for the seedling of the Chinese cabbage: root height, leaf number, aerial plant
weight and implicit total weight.

Photosynthesis, done by the ration total chlorophyll-carotene, has had a maximum
intensity of the transplanted cabbage seedling in jiffy pot; a similar result has also obtained for
the nutritive pots.

As followed, for the obtained results in this stage, can be recommended using plastic,
PVC and Biomer pots in view to obtain the cabbage seedlings of superior quality.
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TABLES AND FIGURES
Table 1
The experimental variants and the pot characteristics
Breadth | Diameter
. . Substrate
Variant Type of pot Form Height superior/ | superior/ volume
em base base (cc)
cm cm
Vi Alveolar blades | rectangular with 70 2,6 4,6 50/alveol
alveolus
V2 Jiffy strip 7 cylindrical 7 6/6 60
V3 Nutritive pot cubic 5 5 90
V4 Biomer pot tronconical 4,5 7,5/5 100
V5 Jiffy pot- peat tronconical 5 6/3,5 85
Vo6 Plastic pot — PVC tronconical 8 7/4,5 110
Table 2
Growing indicators of Chinese cabbage seedlings at the plant period
aerial radix )
. . leafs density
Variant Specification part tall length ratio aerial leaves nr. | (nr/cm. aerial
HPA HRAD part/radix
part)
(cm) (cm)
V1 Alveolar blades 10,60 10,70 1:1,01 5,80 0,55
V2 Jiffy strip 7 9,20 6,40 1: 0,69 5,00 0,54
V3 Nutritive pot 15,10 15,20 1: 1,01 6,80 0.45
V4 Biomer pot 13,00 16,00 1: 1,23 7,20 0,55
V5 Jiffy pot- peat 13,70 8,80 1: 0,64 6,40 0,47
V6 Plastic pot — PVC 16,60 23,50 1: 1,42 7,80 0,47
Table 3
Weight indicators of Chinese cabbage seedlings at planting
Total weight Aerial part Radix weight Ratio Radicular
Variant Specification weight MPA MRAD aerial part/ volume
MTOT (g) . 3
(g (@ radix cm
Vi Alveolar blades 3,20 2,60 0,60 1: 0,23 0,8
V2 Jiffy strip 7 1,96 1,80 0,16 1: 0,09 0,4
V3 Nutritive pot 8,00 7,40 0,60 1: 0,08 0,9
V4 Biomer pot 6,00 5,60 0,40 1: 0,07 0,6
V5 Jiffy pot- peat 5,42 5,20 0,22 1: 0,04 0,7
V6 Plastic pot — PVC 9,80 9,00 0,80 1: 0,09 1,2
Table 4
The influence of pots on leaves content in assimilator pigments
Total .
Var Specification ?ri;;i)(%lga ?xll(;fg)l ; clorofyl Clorofy] C?rl;(g);;:)l((;ld Total clorofyl/
: mg/100 g | a/clorofyl b carotenoid
f.m. f.m. f.m. g fom.
\! Alveolar blades 49,71 18,98 68,69 2,62 1,242 55,30
V2 Jiffy strip 7 45,56 17,00 62,56 2,68 1,121 55,79
V3 Nutritive pot 52,51 19,16 71,67 2,74 1,195 59,97
V4 Biomer pot 44,20 16,04 60,24 2,76 1,107 54,40
V5 Jiffy pot- peet 45,96 17,02 62,98 2,70 0,880 71,56
V6 |Plastic pot — PVC 57,31 21,45 78,76 2,67 1,333 59,08
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Fig. 1 The Influence of pot type on the Chinese cabbageseedlings growing indicators
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ABSTRACT

This preliminary study was made at the Vegetables Department from the Horticultural Faculty at
University of Agronomical Sciences and Veterinary Medicine Bucharest in the period of May-September
2011. We tested six tomato cultivars of Japanese origin, provided by the seed company Kaneko Seeds. The
experiments were settled up in high tunnel condition. We had remark that these cultivars responded
favorably to high tunnel cropping conditions in the south of the country. The following yields were
obtained: 9.400 kg/m2 at Candel Light F1 and 11.968 kg/m2 at V3 - Pasta F1. Upon our recorded results,
we are encouraged to conclude that all tested variants can properly respond to our Romanian growing
conditions, like natural light amount and high temperature, under plastic film protection.

INTRODUCTION

Tomato (Lycopersicon esculentum Mill.) is one of the most important vegetable
species.

The number of newly created cultivars, which high productivity, with a good early
production also resistance against diseases and pests are a priority (Burnichi F. and colab.,
2007). All production is sold for fresh market and often transported over long distances.

The production of high quality fruit is also controlled by climate factors - light
intensity, temperature (day/night) etc. For early yield and high quality of tomato production in
Romania, the most limiting climatic factors are low light (in autumn) and high temperature in
summer season (Draghici Elena and colab. 2008).

Choosing a new tomato variety suitable type of culture needs to be done properly and
the local climate and soil. This state of permanent attention of researchers in Romania they
paying more attention to the recommendation of tomato varieties suited for the climatic
conditions of the area, varieties resistant to diseases and pests as good.

The main purpose of a farmer is to obtain early and total production as well as large
market to ensure a diverse assortment of tomatoes. Also, I intend to recommend the best
hybrids for growing in Romania.

MATERIALS AND METHODS

The comparatively studies were realised inside the warm greenhouse from U.S.A.M.V
Bucharest, in period June September 2011 on six “Japanese tomato hybrids”. The variants
cultivated were: V- Shofuku Power F1; v, — Shifuku F1; v; — Pasta F1; v4 — Mr. Mimi F1; vs
— Candle light F1 and v¢ — Sweet Ruby F1 (table no 1).

The nurseling for realising tomato crop in greenhouse in the first cycle was produced
in hothouse. From each hybrid were planted in high tunnel twenty-five plants at 80 cm
distance between rows and 50 cm between plants on row.

Each fruit harvested from the cultivated hybrids was separately weighed and recorded
in a file. In the final of harvest recorded in file fruit on hybrids were groped on categories of
quality. Early and total productions were recorded on each hybrid.

Was calculated the total number of flowers and fruits on inflorescence also the average
fruit mass and total mass on plant. In this work we present the production dates reported at the
surface of 1 m”.
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RESULTS AND DISCUSSIONSS

If we analyze the hybrids we can appreciate that: in the period from June to September
the percentage of fruit linked per plant were different to a hybrid to another. Thus, the Paste
hybrid (V3) had linked rate of 98,0 % fruit during June - September, when the temperatures in
Bucharest area were over 35 °C; the hybrid Shifuku (V2) had presented a percentage of
74,07% fruits linked on plant. Also, at the cerise tomato type, the percent of fruit formatted on
plant was between 62.78 % at the V4 - Mr. Mimi F1 and 95,42 % at V5 - Candle light F1. The
total number of fruits on plant was between 20 fruits at V2 - Shifuku F1 and 49 at V3 -Pasta
F1. At the cerise tomato type the number of fruits formatted on plant was very big that made
between 420 at the V4 - Mr. Mimi F1 to109 at the V6 — Sweet Ruby F1 (table 2).

In the basis of the production dates realised in high tunnel for those six tomato hybrids
we found out that the biggest total production was recorded at Pasta hybrid (11.968 kg/m?)
and the smallest one at V2 - Shifuku F1 (8.7193 kg/mz). The biggest early production was
recorded at Pasta hybrid (5.647 kg/m?) with a percent of 32.44% comparatively to the total
production that means we can appreciate it as a very good hybrid for the crop in the first
cycle. The smallest early production was recorded at Shofuku Power hybrid (3.105 kg/m?)
with a percent of only 26.02% comparatively to total production (table 3).

At the cerise tomato type we had recorder the biggest production on V4 - Mr. Mimi F1
(6.733 kg/mz) and the smallest production at the V6 — Sweet Ruby (6.661 kg/mz). The
smallest early production was recorded at the V6 — Sweet Ruby (2.225 kg/m?) that being
33.40% from total production and the biggest early production was reordered at the V4 - Mr.
Mimi F1 (55.89%).

At the V5 - Candel Light, tomato cerise with yellow fruit, the early production
recorder was 3.455 kg/m2 and total production of 9.400 kg/m2. On the plant we had recorder
of 3.759 kg (table 3, fig. 5).

CONCLUSIONS

The following outcomes were drawn from our data analysis:

All variants of tomato were indeterminate type;

The hybrids VI1- Shofuku Power F1, V2 — Shifuku and V3 Pasta could be
recommended for the high tunnel growing in the first cycle. The yield output per sq. m of
these varieties is the highest.

The yield per plant varies between 4.787 kg at V3 - Pasta F1 and 3.277 kg at V2 -
Shifuku F1;

For cherry tomato type the yield varied between 2.693 kg (V4 - Mr. Mimi F1) and
3.759 kg (V5 - Candel Light);

The early variety is V4 - Mr. Mimi F1 in comparison with the other variants (69.14%);

The fruit mass was in average between 98.4 g (V3 - Pasta F1) and 199.42 g (V1-
Shofuku Power F1) also between 7.40 g (V4 - Mr. Mimi F1) and 25.84 g (V5 - Candel Light).
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TABLES AND FIGURES
Table 1
Experimental variants
Variants Cultivars Variety type Resistence
Fusarium (racel,2)
V1 Shofuku Power F1 | Indeterminate | TMYV (Tm 2a); Verticillium; Nematode; has tolerance to Leaf
Mold and Stemphylium.
. . Fusarium (racel); TMV (Tm 2a); Nematode; tolerance to
v2 Shifuku F1 Indeterminate Verticillium and Leaf Mold.
V3 Pasta F1 Indeterminate Nematode; TMV (Tm 2a); Ve.rtlcllllum;tolerant to physiological
diseases

\Z! Mr. Mimi F1 Indeterminate Fusarium (racel); TMV (Tm 2);
V5 Candle light F1 | Indeterminate Fusarium (racel,2); TMV (Tm 2a);
V6 Sweet Ruby F1 | Indeterminate Fusarium (racel,2);TMV (Tm 2a); Verticillium

Table 2

Total number of inflorescences, flowers and fruits on the plant and percent of fruit binding

Hybrids Total number of |Total flowers formed| Total fruit formed | Percent of fruit
inflorescence on plant on the plant on the plant stetted
No. No. No. %0
V1- Shofuku Power F1 6 32 24 84.38
V2 - Shifuku F1 5 27 20 74.07
V3 -Pasta Fl 4 50 49 98.00
V4 - Mr. Mimi F1 5 669 420 62.78
V5 - Candle light F1 7 153 146 95.42
V6 — Sweet Ruby F1 7 122 109 89.34
Table 3
Assessment of total and early tomato production (kg/m?)
) ‘ Early yield of Produc?ion Perce.nt
Hvbrids Average fruit | Total yield fruits obtained of fruits early yield
ybri O % Xx .
weight on plant 2 obtained on of total
onlm 2 .
1m production
g kg kg/m’ kg/m2 %
V1- Shofuku Power F1 199.42 ¥ 4773 " 3.105 11.933 26.02
V2 - Shifuku F1 163.1 * 3.277% 2.455 8.193 29.96
V3 - Pasta F1 98.4 9% 4.787" 3.883 11.968 32.44
V4 - Mr. Mimi F1 7.40 °%° 2.693 " 4.655 6.733 69.14
V5 - Candel Light 25.84 3.759 " 3.455 9.400 36.76
V6 — Sweet Ruby 24.44 " 2.664 2.225 6.661 33.40
* Average fruit weight * Average fruit weight at the cerise tomato
DL5% =  6.100 DL5% in % = 3.9703 DL5% =  0.700 DL5% in % = 3.6408
DL1% = 13.250 DL1% in % = 8.6241 DL1% = 1.520 DL1% in % = 7.9057
DLO1% =  44.890 DLO01% in %= 29.2176 | DLO1% =  5.150 DLO01% in %= 26.7857
™ Total yield on plant ™ Total yield on plant at the cerise tomato
DL5% = 0350 DL5%in %= 8.1795 DL5% =  0.700 DL5% in % = 23.0364
DL1% = 0.760 DL1%in %= 17.7612 DL1% = 1.520 DL1% in % = 50.0219
DLO1% = 2.570 DLO01% in %= 60.0608 DLO1% = 5.150 DL01% in %= 169.4822
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SHIFUKU F,

- 3 -
Fig.1.- V1- Shofuku Power F1 Fig. 2. - V2 - Shifuku F1

Fig. 3. - V3 - Pasta F1

MR MIMI F,

Fig. 4. - V4 - Mr. Mimi F1

| CANDLE LIGH!
Fig. 5. - V5 - Candel Light
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Fig. 6. - V6 — Sweet Ruby
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ABSTRACT

Tomato consumption in Romania is growing every year and expect a growing health benefits
because people use in daily diets.Tomatoes ranked 16 in the world among all fruits and vegetables
consumed as a source of vitamin A, the 13 th place for vitamin C (Gerster, 1997). Tomatoes also contain
appreciable quantities of lycopene, B-carotene, magnesium, iron, phosphorus and potassium, sodium and
thiamine. (Di Mascio et al., 1989, Angela R. Da' is et al., 2002). For research were taken in nine trial paste
samples of tomato juice, ketchup, and tomato juice, slicedor whole canned tomatoes. All samples taken in
the studio are sold in supermarkets and shops for household consumption or fast foods and pizzeria. The
samples were purchased randomly within the consumer and were analyzed of the views of many
biochemical and chemical characteristics.

INTRODUCTION

In Romania, tomatoes are grown mainly in the field, but there is a fairly large area of
protected land in production (greenhouses, solariums). According to EUROSTAT, in 2008 the
tomato was allocated about 30 thousand hectares, the production volume of 536 thousand
tons. This is 40% less than the peak in 2004. In the early 2000s there was an intense process
of restructuring the activities of Agricultural so volume production of tomatoes in batches of
the household was significantly decreased, while the volume of production by farmers grew
even professionals. Share subject to industrial processing tomatoes is 20-30%.

In 2008, EU production volume was 16.3 million tonel tomatoes, Italy is the main
producer (38%), followed by Spain (23%), Greece and Portugal (both 9% each). In all these
countries the share of tomatoes for industrialization is high (Italy - 70%, other countries -
50%). This is in contrast to the situation in countries such as France, Bulgaria and Romania,
where the rate of industrialization is much lower (15-25%) and in countries located further
north (Netherlands, Belgium, Germany), where production costs are relatively large, almost
all tomatoes are intended to be eaten fresh.

Tomato consumption in Romania is growing every year and expects a growing health
benefits because people use in daily diets. Tomatoes ranked 16 in the world among all fruits
and vegetables consumed as a source of vitamin A, the 13 th place for vitamin C (Gerster,
1997). Tomatoes also contain appreciable quantities of lycopene, B-carotene, magnesium,
iron, phosphorus and potassium, sodium and thiamine. (Di Mascio et al., 1989, Angela R. Da'
is et al., 2002)

While tomatoes have entered all the fresh food diets and as pasta, juice, ketchup, etc..
Effectuate the purpose of research was to determine the limits of variation of chemical and
biochemical characteristics of tomatoes pasta, juices, etc. sold in our country.

MATERIALS AND METHODS

For research were taken in nine trial paste samples of tomato juice, ketchup, and
tomato juice, slicedor whole canned tomatoes. All samples taken in the studio are sold in
supermarkets and shops for household consumption or fast foods and pizzeria. The samples
were purchased randomly within the consumer and were analyzed of the views of many
biochemical and chemical characteristics.

In terms of biochemical analysis were: the content of carbohydrates, vitamin C,
titrable acidity and lycopene, and the chemically sought to pH, dry matter and content
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included nitrate, chemical elements phosphorus, potassium, sodium, calcium and magnesium.
Determination of biochemical components was performed as follows:
- Carbohydrates content by refractometry Abbe;
- Acid content by titration method with NaOH;
- Vitamin C determination by iodometric method;
- Lycopene LVHEM method (Fish et al., 2002).
Determination of pH by potentiometric method, nitrate by colorimetric method with
2,4-DFS method, spectrophotometric method was used to determine the chemical elements.

RESULTS AND DISCUSSIONSS

For the normal course of daily activities and maintain health, the body needs a certain
amount of energy and nutrients like protein, carbohydrates, lipids, vitamins, minerals, water,
etc. Particularly appreciated is the juice and tomato paste as it is an energy food and a method
of disease prevention.

Tomatoes are one of the most important vegetable species in our country. This is
because it can be consumed in many ways: fresh or processed juice industry as simple or
additives.

The low quality of tomato juice and tomato products from general is closely related to the
cultivation of tomatoes. In most cases the cause is the inefficient use or reduced use of
mineral fertilizers.

Industrial tomato varieties that are used to produce juice and tomato paste often do not
correspond to physiological parameters, nutritional and organoleptic. Low acidity and high
density are other important parameters of tomatoes that must take into account.

Harvesting tomatoes during ripening and density affect the acidity of tomatoes, and
their intensive color. Do not allow the production of tomato juice if the tomatoes are
processed only when they were not sold in time fresh.

Within a year, consuming an average European about 20 gallons of tomato juice and
this figure may increase by 10-20% according prediction of the next 10 years. Germany is the
world leader in the consumption of tomato juice (43.1 liters per year). Austria is the second-
33 liters, followed by US-30 liters, Switzerland-28, 6 liters -26 liters and the Netherlands.

Evaluating the quality of raw materials used in the manufacture of tomato juice is
made taking into account the conditions imposed by the processing technology, quality fresh
tomatoes being defined by general indicators of individual species and variety.

Freshness and taste is given by the free acids in balance with natural aromatizants and
soluble sugars. Fruit firmness and consistency, fit for transport and storage are provided by
the protein content, amino acids, pectin substances, cellulose and hemicelluloses.

Tomato fruit color is due to the proportion found in fruit pigments carotene and
lycopene. Fruit peel does not turn red, but only in yellow or remains colourless, in
combination with the skin color resulting pulp color different varieties of tomato fruit.

Quality standards for products made from tomatoes are not very strict and did not take
much into consideration except conservation products lately have kindled the imagination of
consumers.

Analysis to effectuate more Products on the Romanian market will brings some
clarifications on the content of their benefits.

Biochemical analyses are related to products from tomato taste. So the sweet taste is
determined by the amount of sugar in juices and pasta existing tomato. From the 9 samples
examined can be seen that carbohydrates have content that ranges between 3.9% and 4.8%.
There is a law on this compound because the processes of obtaining these products (pasta,
Juice, ketchup) do not involve concentration or added sugar, however it can be said that the
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values provide a good content in this compound and does not affect people who suffer
diabetes and thus their consumption.

Sour taste of tomatoes used as raw material is transferred and prepared products
examined. Thus this feature is due to titrable acidity of tomato products manufactured in our
case the acidity is low ranging between 0.5 and 0.8% balancing the taste of the products.
Vitamin C is present in appreciable quantities mg/100g fresh weight, respectively 32.45 and
50.25 mg/100g fresh weight.

Vitamins are substances that control catalytic role in several metabolic and
physiological processes of man. There are needed in very small quantities (2-5 mg/day),
except vitamin C (50 mg/day - the dose needed, 60-75 mg/day - the recommended dose). The
results show that vitamin C paste and juices can provide to some extent human daily intake.

Another valuable compound is a very powerful antioxidant lycopene (Di Mascio et al.
1989), it causes the red color of tomatoes. Tomatoes are one of the highest levels of lycopene
of all fruits and vegetables grown. Lycopene is the main carotenoid in tomatoes that exist
(Ellis & Hamner 1943). Tomatoes and products of processing tomatoes are the main sources
of diet unite man (Stahl & Himself 1996). Only fresh tomatoes make a contribution of 50% of
total lycopene over man (Rao et al. 1998). Average lycopene from all sources taken in Spain,
England, Ireland and France was 3.5 mg/day in 1997 (Olmedilla et al., 2000).

Processed tomato products examined in this paper shows a load of lycopene between
78.3 mg/kg and 345.2 mg/kg. As seen less processed products in terms of their concentration
(tomato juice and peeled tomatoes) have a lower content of lycopene close to the fresh
tomatoes. However it should be noted that even though pasta has been processed at high
temperatures have not yet lost the least concentration of lycopene than they represent a real
source of food for this compound.

Other characteristics examined were pH, nitrates and quantity of certain chemicals in
the samples examined (Table 2). For the pH values ranged between 3.7 and 4.2, low acidity
characterized products, juices and sauces have a better acidity and it is because they are
intended for consumption while fresh pasta had a more acidic pH because the consumer is
mixed with water and other products with a basic pH.

Nitrates are compounds that can harm consumers in respect of accumulated high
amounts in fruits, vegetables and the products thereof are given as the limit value of
Ordinance No. 1 of 2002, the Ministry of Health of Romania. Thus if canned tomatoes and
products made from these MAL is 150ppm.

Examination of analysis results show that the nitrate content is between 56.9 and 142
ppm, good values which do not affect those products are not excluded from consumption.
In terms of phosphorus and potassium contents are providing good food value corresponding
tomato preparations.

The calcium, sodium and magnesium in pasta have higher values than the juice, but in
this case involved the addition of salt required technological process and content of the water
used in these elements. However, these high contents do not affect consumer health.

CONCLUSIONS

1. Evaluating the quality of raw materials used in the manufacture of tomato juice is made
taking into account the conditions imposed by the processing technology, quality fresh
tomatoes being defined by general indicators of individual species and variety;

2. Analysis to effectuate more products on the Romanian market will brings some
clarifications on the content of their benefits;

3. From the 9 samples examined can be seen that carbohydrates have content that ranges
between 3.9% and 4.8%, however it can be said that the values provide a good content in this
compound and does not affect people who suffer diabetes and thus their consumption;
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4. Titrable acidity of tomato products manufactured in our case the acidity is low ranging
between 0.5 and 0.8% balancing the taste of the products;

5. Vitamin C is present in appreciable quantities mg/100g fresh weight, respectively 32.45
and 50.25 mg/100g fresh weight. Processed tomato products examined in this paper shows a
load of lycopene between 78.3 mg/kg and 345.2 mg/kg. As seen less processed products in
terms of their concentration (tomato juice and peeled tomatoes) have a lower content of
lycopene close to the fresh tomatoes;

6. The pH values ranged between 3.7 and 4.2, low acidity characterized products, juices and
sauces have a better acidity and it is because they are intended for consumption while fresh
pasta had a more acidic pH because the consumer is mixed with water and other products with
a basic pH. The nitrate content is between 56.9 and 142 ppm, good values which do not affect
those products are not excluded from consumption;

7. The calcium, sodium and magnesium in pasta have higher values than the juice, but in this
case involved the addition of salt required technological process and content of the water used
in these elements. However, these high contents do not affect consumer health.
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TABLES
Table 1
Biochemical characteristics of tomato pasta, juice and other commercialized in our country
Variant Carbohidrates, | Acidity, Vitamin C, mg/100g Lycopene, mg/kg
% % fresh weight fresh weight
Ketchup, Bulgaria 4.2 0.6 37.25 166.4
Pizza juice Italia 4.8 0.5 43.25 328.7
Speghetti juice, Romania 3.9 0.7 45.13 1754
Tomato pasta (Olimpia), 33% 4.5 0.5 36.89 345.2
Tomato pasta (Sultan), 24% 4.3 0.5 32.45 287.3
Pomodore for pizza 4.3 0.6 44.56 214.5
Pasta Maxim 22-24% 4.7 0.7 50.25 214.7
Tomato juice, Romania 4.2 0.5 43.12 78.3
Peeled tomato 4.2 0.8 52.14 89.3
Table 2
Chemical characteristics of tomato pasta, juice and other commerecialized in our country
Variant pH | N-NO3, ppm | P, ppm | K, ppm | Ca, ppm | Mg, ppm | Na, ppm
Ketchup, Bulgaria 4.2 60.7 86.5 1970 168.4 213.7 70.2
Pizza juice Italia 4.2 58.9 80.7 2110 176.5 243.5 67.5
Speghetti juice, Romania 4.0 60.2 98.7 2450 210.2 324.5 68.2
Tomato pasta (Olimpia), 33% | 3.9 142.0 1631.0 | 10400 1234.5 634.2 124.7
Tomato pasta (Sultan), 24% | 3.7 1159 1767.0 | 22400 1154.8 598.3 146.7
Pomodore for pizza 4.0 102.6 95.7 4200 978.4 367.2 79.2
Pasta Maxim 22-24% 3.9 95.0 1942 9000 1067.8 432.6 116.8
Tomato juice, Romania 4.2 56.9 98.7 2740 123.7 256.9 65.3
Peeled tomato 4.1 95.6 11534 | 2540 134.5 267.5 70.4
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The study of the climbing pod beans regarding the influence of the cultivar
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ABSTRACT

There have been studied four cultivars: the Miadareseni variety, L-Alina, L-Grasa of Iernut
(Ghiboleasci) and L-Viola-2. The plant density per hectare was distinguished by the number of plants per
hectare. It was maintained the distance between rows and was varied the number of plants on the planting
hole. A great importance has the seed production on the planting hole depending by the number of plants
on the planting hole and also the quality indices (EG, FG).

INTRODUCTION

The bean is an important vegetable species for both pods and berries. This paper refers
to the production of pods per unit area. Local populations were studied and were created
through the ameliorative selection, under the conditions from Transylvania area, valuable
branches of climbing beans for pods.

MATERIALS AND METHODS

The biological material used, is part of the Maldareseni cultivar and of some
ameliorative branches which are valuable for Transylvania’s conditions (L-Alina, L-Grasa of
Iernut (Ghiboleasca) and Ay4-L-Viola-2.The experiment has been organized on parcels
subdivided into four rehearsals with two factors:
- the A-factor (the cultivar), with four graduations, where: A;-Maldaraseni (fig.1, fig.2), A, -
L-Alina (fig. 3, fig.4), A; - L-Grasa of Iernut (Ghiboleasca: fig.7) and A4 - L-Viola-2 (fig. 8);
-the B-factor, the number of plants/planting hole, with three graduations: bl - 2
plants/planting hole, b2 - 3 plants/planting hole and b3 - 4 plants/planting hole. The distance
between rows was of 80 cm and the distance between the planting holes was of 25 cm.

It was determined the productions on the planting hole and on unit area.

RESULTS AND DISCUSSIONSS

The biological material used was characterized by specific features of the cultivar
(table 1, table 2).

From the analysis of the influence of factor "A", it was found that compared to witness
"A;" cultivar was a difference: very significantly negatively for “A," cultivar and significantly
positively for "As" cultivar (Table 2).

The analysis of the multiple comparisons of factor "B" at the same graduation of "A"
showed the significant positively differences between (Table 3) "B;" and "B3" from all
cultivars, distinctly significant from the other comparisons especially for L-Ghimbolesca
cultivars, L-Viola-2 or significant in the case of Madaraseni and L - Alina (Table 4) cultivars.

The meanings of the differences between the variants (seed production per hectare)
have shown very clearly and also through the analysis of comparing two “A’s” average at the
same graduation of B or at different graduations of B (Table 5).

CONCLUSIONS

The four cultivars are highly valued by consumers, although they are differentiated by
different quantitative and qualitative features.
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As result of the capacity of seed production, the cultivars can be classified in the
following order: L-Ghimboleasca, L-Viola 2, Madaraseni, L-Alina.
In all cultivars, we obtained the highest seed production for B; (2 seed/the nest) the
establishment saving biological material culture.

REFERENCES

Ceapoiu N., 1986 - Statistical methods in agricultural and biological experiments. Agro-Forestry Publishing
House, Bucharest.

TABLES AND FIGURES
Table 1
Cultivars’ description
The culti p it Vegetati iod The moment of establishing a crop
e cultivar recocity egetation perio For beans For seed
Maidaraseni Early 77 1-10.05 20.04
L — Alina Belated 115 30.04 — 05.05 25.04
L — Ghiboleasca Semi early 78 05.05 -10.05 30.04
L — Viola-2 Semi late 85 03.05 - 10.05 20.04
Table 2
The influence of factor ""A"
The factor i Production 7 DIff. t/ha Meaning
Ay 34 100 Mt Mt
A, 2.76 81.17 -0.64 000
As 3.9 114.7 0.5 Hk
Ay 3.66 107.6 0.26 *
DL 5% =0.104 x 2.26 = 0.235 t/ha
DL 1% =0.104 x 3.25 = 0.338 t/ha
DL 0.1% = 0.104 x 4.78 = 0.497 t/ha
Table 3

Multiple comparisons of factor B

Clasification Production (t/ha) The ;llliffr]zlce between tlI11e _Vill;;lant from the ...[I)lilclgl
I1-B; 4.6 2.35%* 1.15 -
1I-B, 3.45 1.2 -
111 - B, 2.25 -

DL 5% =0.761 x 2.06 = 1.567 t/ha
DL 1% =0.761 x 2.8 =2.13 t/ha
DL 0.1% =0.761 x 3.75 = 2.85 t/ha
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Multiple comparisons of factor ''B'' at the same graduation of ''A" regarding production of seed/he

Table 4

Clasification Production (t/ha) TheI:I(;ifference between th;:lvariant from the pla;ce
| 4.5 2%k 1.1%* -
Aq 11 34 1.1%* -
111 2.3 -
111 11 1
| 3.7 1.9k 0.9%* -
A, 11 2.8 1.0* -
111 1.8 -
11 11 1
| 5.2 2.6%%* 1.3%%* -
Aj 11 3.9 1.3%%* -
111 2.6 -
11 11 1
| 5.0 Nk 1.3%%* -
Ay 11 3.7 1.4%* -
111 2.3 -
DL 5% =0.416 x 2.06 = 0.857 t/ha;
DL 1% =0.416x 2.8 = 1.165 t/ha
DL 0.1% =0.416 x 3.75 = 1.56 t/ha
Table 5

Comparison of two “A’s” average at the same graduation of “B” or “B's” different graduations

(the production of seed per hectare)

The difference between the variant from the ....place

The factor | t/ha 7y X1 X IX | VIl | VIl | VI vV IV | I | I
1-ASB, | 5.2 | 3.4%%% | Q%% | D.Quwik | D Gwwk | D 4kwn | | gk | | 5wk | | 5k | | 300% | 075 | 0.2
T-AB; | 5.0 | 3.2%%% | ppwwx | Q. wwk | 4w | Q0%% | [ Gk | [ 300k | ] 30k | [ %5 | 0.5% | -
MI-A,B, | 4.5 | 2.7%% | pwwk | pwwk | | Quowk | | ks | [ e | (. 8%F% | 0.8%F% | 0.6%F | -
IV-AsB, | 3.9 | 2.1%%% | Lo™%* | 1,67 | 1358 | L.I#%% | 05% | 02 | 02 ;

V_A,B, | 37 | 1.9%%F | 14wk | | 4oorx | | 0% | 0.0%%% | 03 0 ;

VI-AB, | 3.7 | 1.9%%x | [4%wx | | 400 | | [%%% | 0.9%%% | (.3 ;

VII-AB, | 3.4 | 1.6%%% | 1I%% | [1%FF | 0.8%%% | 0.6%% | -

VIII-A,B, | 2.8 | 1.0%% | 05* | 05* | 02 ;

IX-AsB; | 2.6 | 0.8°%% | 0.3 03 ;

X-AB, | 23| 05* 0 ;

XI-AB; | 23 | 05% ;

XII-A,B; | 1.8 ;
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Fig. 2 — Maldaraseni variety - pods and flowers
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Fig.3 - L-Alina - plant

Fig.4 - L-Alina - pods and flowers
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Fig. 8 — L.Viola
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The effect of some organic fertilizer resources on the production of
tomatoes grown in the solar

Minerva Heitz, Elena Stefanescu, Elena Liliana Milovici (Dumitrascu)
Vegetable Research and Development Station Iernut-Mures, Romania

Keywords: semi fermented manure, poultry dejection, mushroom compost, oligotrophic peat

ABSTRACT

The research has mainly aimed the study influences of organic fertilization of tomatoes with some
organic resources from livestock waste (semi fermented manure, semi fermented poultry dejection),
natural sediments (oligotrophic peat) and waste compost (compost from mushrooms) on the productivity
and quality of tomato fruits, on the foliar diagnosis and also on the main indicators of argic phaezem, for
using them in the technological process of tomatoes production from protected space.

INTRODUCTION

The organic fertilizers are routinely used in the fertilization systems of horticulture,
especially in combination with mineral fertilizers of complex type or became part of the
"greenhouse soil" composition or of the multitude of nutritive substrates. In the biological
alternatives of the agriculture and horticulture systems the organic fertilization is intended to
mobilize "the microbiologically complex" from the soil to release nutritive elements through
biological processes throughout the growing season. Regardless the involvement of organic
fertilizing resources, this application is considering a management of the organic matter of
soil (OSM = Organic Soil Matter) and its relationship with qualitative indicators of soil,
water, air, and finally with the quality and productivity’s soils, measured and evaluated by the
quantity, quality and safety of food of the vegetable production. (Lal et al, 1999; Janzen et al.,
2002, etc.). (fig. 1).

The introduction of organic resources in the fertilizers system of agricultural and
horticultural crop is a crucial requirement of complex traits and their effects on the
maintenance and support sustainable of soil fertility and crop nutrition, but in recent decades
has emphasized their need to be use and for the analytical found reason of the ground
reduction of C-organic content and of the humus from the soil, of the nature of the
mineralization against the humidity, the imbalance caused by the limited character of organic
fertilizer’s reserves at the global and locally level. It’s speak more often by the "cascade
decomposition” activation of organic soil matter, maintaining or reducing the C-organic
content from soils at levels of 1-3% (slightly higher in histosoils), reducing quantitative and
qualitative of inputs of organic soil matter and increasing the atmospheric CO2 emissions.
(Paustian, 2002, Post, 2002). Therefore became very a present "sequestration" of carbon in
organic forms from soils and a rational and profitable management of organic soil matter.
(Izaurralde and Cerri, 2002). Thus developed a real management of organic soil matter that
provides and shape for the XXI century a special program to reduce losses of C-organic and
offsetting them with inputs that can support a management of a lasting and sustainable
agriculture.

MATERIALS AND METHODS

The researches were conducted in the area of SCDL Iernut in the 2007-2010 periods.

The seed was used as biological material for producing the seedlings of the Cronos
variety.

The physico-chemical traits of fertilizing organic resources in solarium tomatoes are
presented in table 1

The experiences were placed in solars protected with foil.
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The experimental variants were composed from those four types of organic material:
V1 - Semifermented farmyard manure
V;, — Mushroom compost
V3 — Poultry manure
V4 - Oligotrophic peat
were arranged in four repetitions,randomized.(figure.2)

RESULTS AND DISCUSSIONSS

The organic resources applied to the technological conditions of solar of tomatoes
received uniform a complex fertilizer’s basis NgoPgoKgo and weekly 3-4 fertilization with
nutrient Piper solution, along with the irrigation water, bringing into the composition of this
essential macro elements and micronutrients contribution. Tomato production results show a
significant effect of organic fertilizers application supported by a basic mineral fertilization
and the input of nutritive complex solutions, but also some differences of the effect on the
amount of fruit produced per unit area. (table 2).

The applied organic fertilizers have significant effects on the quantity of tomatoes fruit
production, close to the level of significance, yet different in terms of differences of
production. From the applied organic resources the semi fermented poultry dejection provides
the highest yields of tomatoes followed by the poultry manure, and then the compost waste
from mushrooms and finally, the mixture of oligotrophic peat and manure.

Clearly, the effect is based on the complex contribution of these nutrient resources
(macro and micro elements), but also on the interaction between these organic fertilizers,
NPK fertilization base and nutrient solution that maintains consumption and crops need of
nutrition elements and can achieve a potentiating and a mobilization of elements held by
organic fertilizers.

After the obtained production results, after the significance of production differences
any of organic resources used can be an efficiently variant of tomatoes’ fertilization which
may be supplemented or maintained either by complex nutritional solutions or simply by
mineral basic or additional NPK’s fertilization during the growing season.

Fertilized organic resources are sign up significantly and through positive effects on
the quality of tomato production. (table 3).

In terms of influence of fertilized resources on the quality of tomato production can
signal the opposite effects on some quantity of fruit production. General finding is that all the
organic resources with their interaction with organic mineral complex basic fertilization
(NPK) and nutrient solutions applied ensure a quality production prevailing Extra and 1*
Quality fruits and the fruits from 2"® Quality have a insignificant representation.

From the experimented organic resources is found that the highest prevalence of Extra
Class fruits is ensure by mushroom composting and poultry manure, an effect attributable to
their quality to be the most concentrated organic resources in nutrients (macro and micro
elements). As qualitative effect the mentioned resources are followed by a combination of
peat + manure and the manure variant.

Quantitative and qualitative effects of organic resources on fruit production are
explained by their involvement in agrochemical soil-plant system with determinate effects on
the main indicators of agrochemicals. (table 4, table 5).

Soil reaction is maintained in the neutral noticing, however, that manure have
ameliorative effects as the compost mushroom. In contrast, the treatment with peat + manure
has a slightly acidifying effect (peat being a corrected pH with a 6.0 value) as semi fermented
poultry manure (mixed with wood flour) also with acidifying effects. In all alternatives the
soil reaction is maintained in an area for growth and development of tomatoes. (PH optimum
=5.5-7.2).
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The organic treatments applied to substantially change of organic matter
accumulation, observing the highest values when applying peat + manner, then through the
application of mushroom compost, of manure and almost constant values toward the witness
to the application of semi fermented poultry manure.

Mobile phosphates regime changes significantly, with the highest accumulated levels
of applied poultry manure, then to the mushroom compost then followed by other variants in
which manure is applied.

Obviously, this change is primarily dependent on the initial supply of organic
phosphorus’ resource and its interaction with nutrient fertilization as a potential mobilization.

Further changes are noted in favor of K-life supplies that prevail in the interference
with residual compost and poultry manure and then the application of manure.

These agrochemical changes of soil have favorable effects on soil fertility status and
also on the tomato plant nutrition.

In the accumulation of nutrients from the tomato plants a decisive role is played by the
elements’ stocks such applied organic resources. Therefore it is found high concentrations of
total nitrogen (N;) from plants grown in provided nutrient support by the mushroom compost
and poultry manure. Normal and specific concentrations of nitrogen are found in the presence
of peat that contains insignificant phosphorus. The potassium accumulation in vegetation
following the same rule of contribution of this cat ion by organic resource applied to the
observed higher values of poultry manure and compost mushroom use. A little more constant
concentration regime is established and maintained for CaO and MgO slightly favorable the
same organic resources from poultry manure and mushroom compost.

The nutrients accumulation from plant determine the differentiated formation of
organic substance (dry matter) ascertaining the causality and effect of the nutrients in the
synthesis of useful substances from plant tissues, a phenomenon observed both in tomatoes’
field culture and also to the crop technology from solar. There is significant that a directed
fertilization (as is the organic resources + nutritive solution from irrigation water), dry matter
accumulation that follows the progress and the level of nutrients (N, P, K) determinants of
fertility and fruit production of tomatoes. (fig.3, fig.4, fig.5).

The nutrient accumulation level of tomatoes plants grown in solar confirms that this
technology approach the values of the plants’ analyzed indicators of the soil.

CONCLUSIONS

The accumulation of nutrients along with organic substances (dry matter) shows that a
gravimetric unit dries matter (d.m.) from solar gain with consumption and accumulation of
nutrients higher in field crops by about 15-20%. This is different to those three essential
macro elements (N, P, K).

The level of representation of nutrients, their mobility and translocation (as specific
consumption of tomatoes) exceeds the same indicator obtained from tomatoes in the
greenhouse culture.

The accumulation of dry matter and nutrients in tomatoes grown in solar has the
character of the weak accumulation in primary phenophase and with accumulation of
exponential type in phenophase of vegetative increases and of inflorescence and fruit’s
formation.

The nitrogen and potassium differences between the parallels of these accumulations
are higher and the phosphorus element with reduced mobility, the accumulation of dry matter
and the accumulation of nutrients are almost identical. This interpretation related of N and K
may have phenomena of the access of these elements, but also prevent this process by
balancing the nature and role of the nitrogen function of the potassium.
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The accumulation of nutrients and their availability in larger solar tomato’s culture,
the application of organic fertilizers and nutrient solution, predicts the emergence of impact
states attributed especially to the nitrogen.

Because of the solar technology at all three essential elements(N, P, K) the
accumulation of nutrients precede the one of dry matter (or even exceed it) is necessary
especially to the nitrogen, then potassium and less phosphorus delimitation of some risk areas
(excess of nitrogen and potassium, phosphorus deficiency), to facilitate finally the obtaining
of high yields and fruit quality of tomato.

Following this parallelism - nutrient storage and dry matter storage - allows control
and management of nutrition and fertilization for all cultures share more important in
intensive technologies to promote productive use of high doses of fertilizer application and
prevention of some disorders caused by fertilization.
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TABLES AND FIGURES
Table 1
Physico-chemical traits of fertilizing organic resources in solarium tomatoes
VE;Il:lil:n ¢ Organic fertilizer Initial pH ,1;] P;?S K,;OO
V.. Semifermented stable manure 6.4 0.48 0.30 0.62
V, Poultry manure 59 2.12 1.20 1.70
V, Mushroom compost 7.2 1.88 1.00 1.40
V., Oligotrophic peat 3.0 0.22 0.06 corgga?’?a 3 6.0
Table 2
Effect of organic fertilizers on tomato production (the Cronos hybrid) - (2007-2009)
Production Difference
Nr. Fertilization variant Significance
crt. t/ha % t/ha .
of difference
1. Unfertilized organic control + NgoPgoKgo 68.5 100 - -
. 30 t/ha semi-fermented stable manure + NgoPgoKgq 108.7 150 | 40.2 HkE
3. 10 t/ha oligotrophic peat + 20 t/ha semifermented stable 9.6 135 241 s
manure + NgoPgoKg
4. 12 t/ha semifermented poultry manure+ NgoPgoKso 98.7 144 30.2 i
5. 12 t/ha residual mushroom compost + NgoPgoKgo 96.4 141 27.9 i
Average of organic resource production 99.1 145 | 30.6
DL 5% - 15.7
DL 1% -22.4
DL 0,1% - 27.4
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Table 3
Effect of organic fertilizers on the quality of production (the Cronos hybrid)
Nr. . . Fruit quality (%)
crt. Fertilization variant Extra Ist quality | 2nd quality
1. Unfertilized organic control + NgoPgoKgo 68.8 20.2 11.0
2. 30 t/ha semifermented stable manure + NgoPgoKso 73.9 22.3 3.8
3. 10 t/ha oligotrophic peat + 20 t/ha semifermented stable 743 209 438
manure + NgoPgoKg
4, 12 t/ha semifermented poultry manure+ NgoPsoKso 75.4 21.0 3,6
5. 12 t/ha residual mushroom compost + NgoPgoKso 76.8 21.7 1.5
Average of organic resource production 75.1 21.5 34
Table 4
Effect of organic fertilizer application on the main indicators of argic phaeozem
Nr Agrochemical indicators
' Fertilization variant MO P-AL K-AL
crt. pH H,O
% ppm ppm
1. | Unfertilized organic control + NgoPgoKsgo 7.05 3.90 25 266
2. 30 t/ha semifermented stable manure + NgyPgoKsgg 7.15 4.20 52 294
3 10 t/ha oligotrophic peat + 20 t/ha semifermented stable 6.82 6.12 4 273
manure + Ng()Pg()Kgo
4. Unfertilized organic control + NgyPgoKsgg 6.75 3.95 68 310
5. 12 t/ha residual mushroom compost + NgoPgoKsgg 7.10 4.25 62 312
Average of organic resource production 6.96 4.63 56 299
Table 5
Value of foliar diagnosis in tomatoes fertilized with organic fertilizers (upon the first flowering)
Nr. Fertilization variant Nt Pt Kt Ca0 | Mg0
crt. %0 % % % %0
1. | Unfertilized organic control + NgoPgoKgo 2.38 0.21 2.08 2.00 0.36
2. 30 t/ha semifermented stable manure + NgyPgoKgo 2.92 0.28 2.77 2.42 0.38
3 10 t/ha oligotrophic peat + 20 t/ha semifermented stable 272 | 026 | 264 | 212 034
manure + NgoPgoKsgo
4. 12 t/ha semifermented poultry manure + NgoPgoKgo 3.44 0.38 2.98 2.44 0.40
5. 12 t/ha residual mushroom compost + NgoPgoKsgo 3.58 0.32 2.84 2.50 0.42
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Fig. 1 — Relations of the soil organic matter with air, water and soil quality

110



Lucriri stiintifice USAMYV Bucuresti, Seria B, vol. LV, 2011

Vy V3 V3 V3
\% V3 V4 Vi
V3 \ Vi \%
Vi \% V3 V4

Fig.2 - The placement’s scheme of experience

D - (protection band)

Acumulare
relativa("o)

Acumulare | asn. @
N, kg/ha A 100
200
180 | 20
—160
140
120 s
L 100
30 40
L60
40 Bi
20
= 85% = |
Pln?tu.re Prima i.l].ﬂorescenf,ﬁ l“or[uare ain rTcoltﬁ | Sfarsitul
I 1 T | ciclulai vital
| totald a inflorescentelor
Fig. 3. Dry substance accumulation in solarium tomatoes
Acumulare
Acumulare relativa(%o)
31?(5’_), kg/ha & | asu. @
100
1100
L 90 80
=30
L70
60 o
150
L 40 40
30
| 20 20
10
= 85% ~0
Plax{tare Prima ixlﬂorescenti Forfnare i rcimltﬁ Sfarsitul
! [ I | ciclului vital

totald a inflorescentelor

Fig. 4. Dry matter accumulation (d.m.) and phosphorus accumulation in solarium tomatoes
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ABSTRACT

The culture of carrot on billons is a new culture technique in order to obtain quality roots,
especially without ramifications, when the soil does not entirely meet the requirements of the species. The
presence of this species intercalated in a young fruit growing plantation is also an advantage in order to
obtain certain revenues until fructification starts. The nectarine plantation from Ramnicu Valcea has 5 m
between rows and 1.5 m between trees on the same row, which allowed the manual making of billons for
carrots at a distance of 1.2 m between them and 1.3 m between the tree and billon, the soil being
mechanically maintained using the tiller, whose working width was 1 m. The sowing was manually made,
each billon with one row, on its top, in the first days of April, while the uniform appearing of the plants
took place between 25th and 26th April. Two cultivars were used, an earlier one but less vigorous, and a
late one but more vigorous, both having special qualities for fresh consumption, but also for storage; the
two cultivars reacted very well to this culture method. The largest roots, both in weight and in length, and
the largest production were obtained for both cultivars, on a land with billons. Nebula F1 recorded a
production rate of 1 kg/m® while Nantes 0.8 kg/m’. The ratio between the diameters of the root and
central cylinder highlighted the quality of the roots, element highlighted by the value of the correlation
coefficient of 0.833.

INTRODUCTION

Carrot culture is one of the main cultures of root vegetables, which are cultivated on
land shaped as high layers, with the width in the upper part of 94 and 104 cm, or on unshaped
land, technique that is currently applied for this species (Indrea, 2007). The biometric
characteristics of the carrot roots and their quality are influenced by some environmental
factors, by the soil texture or by the content in organic matter (Savitchi, 1894).

An element that is present at the roots in the harvesting phase, which affects the
optimum capitalization of the roots, is the ramification, which can have many causes such as:
cultivation on hard soils, on soils fertilized during the culture year with not decomposed
manure, the weak water supply during the first growth phases (Raleigh, 1942, quoted by
Horgos, 2003) or the cultivation on soils infested with nematodes.

A new technique for carrot culture, which comes to support the elimination of root
ramification, determined by the culture on hard soils, is the culture on soils with billons. This
cultivation method provides other advantages, such as: better control of weeds, elimination of
water excess (where needed) and earlier and better quality production.

MATERIALS AND METHODS

The culture was founded at Ramnicu Valcea, on a gently sloping land, at the base of
the hill, cultivated for seven years with alfalfa. On that land, in 2010-2011, a nectarine
plantation was founded, with planting distance of 5 m between rows and 1.5 m on rows,
which allowed the cultivation of carrots in intercalated system, between the rows of trees. The
system of intercalated had been used for a long time, in order to obtain revenues from
vegetable culture, reducing the costs with the maintenance of fruit growing plantation in the
first 2-3 years.

The scheme of founding the carrot culture on billons consisted of 3 billons on an
interval of 5 m between two rows of trees, 1.2 m between billons and 1.3 m between a billon
and trees. This distance between billons was imposed by the need for mechanical maintenance
of the soil with the tiller, whose working width was 1m. The height of the billon was of 40-45
cm. The preparation of the soil was made through plowing and very good shredding, the

113



Vegetable growing

uniform appearing of the plants being highly conditioned by the manner in which the soil was
prepared. The two cultivars were manually sowed, on land both with and without billons.

The sowing was made manually, each billon with one row, on its top, the cultivated
area being small, at the beginning of April, and the mass appearing of the plants took place
between 25" and 26" April. The biological material used was represented by two cultivars:
Nantes variety, one of the best carrot varieties for fresh consumption and storage, semi early,
with cylindrical roots of 16-18 cm in length, intensely colored, and Nebula F1, hybrid, semi
late, with vigorous foliage and a high productive capacity, cylindrical, uniform and very
vigorous roots of 20-25 cm in length, formed in any condition and at any density.

During the vegetation period, accent was put on the maintenance works of the soil
through works with the tiller, especially at the beginning, and localized irrigation, only two
times, the first part of the year being characterized by local rainfall, which led to the
interruption of the irrigation. Also, two thinning works were made manually, the average
distance between plants being of 4 cm.

The harvesting started at different moments, because the cultivars had different
vegetation periods; for Nantes the harvesting started at 15" July, while for Nebula F1 at 1
August. The harvesting was manually made in phases, depending on the market demand. At
harvesting, determinations were made especially for the roots, regarding their weight and
length, diameter of the roots at packaging and diameter of central cylinder. The ratio between
the diameter at package and diameter of the central cylinder was computed and the weight of
the leaves and of the entire plant was also determined.

RESULTS AND DISCUSSIONSS

From the observations made on the carrot culture with and without billons, during the
entire vegetation period, and from the processing of data, it can be appreciated that this
culture system led to good results in the fruit growing plantation, this being the beginning.
The two carrot cultivars reacted very well to the preparation of the land with billons, because
the carrot prefers loose soils; the risk of obstacles that might determine root ramification is
almost entirely eliminated and the growth of roots is optimum (table 1).

In intercalated culture, the carrot cultivated on billons reached an average weight of
the root of 293.8 g and 226.4 on flat land for Nebula F1, this being a very vigorous hybrid,
with large roots. The variety Nantes was noted in the culture with billons, where the roots had
an average weight of 136.6 g, compared to 84.6 g on flat land. As compared to Nebula F1,
Nantes has a lower vigor and the roots had a lower weight. The weight of the leaves was
correlated with the weight of the roots, Nebula F1 being on the first place, being more
vigorous. It could be observed that for the culture on billons, the growth was faster that for the
culture on flat land, and the variety Nantes had weaker growths and without differences
between the two culture methods. The ratio root/leaf showed a very strong correlation
between the two elements, aspect demonstrated also by the value of the correlation coefficient
0.943 (fig.1).

Carrot roots were analyzed at the moment of harvest also from the point of view of the
length, this being a very important characteristic that directly influences the harvesting and
indirectly the storage of roots and the aspect of the section (table 2). It was obvious that
Nebula F1, having a higher vigor, formed longer roots (209 cm on land without billons and
265 cm on land with billons), while Nantes formed shorter roots (148 cm on land without
billons and 190 cm on land with billons). The diameter of the roots at package recorded small
variations between the carrots cultivated with billons and the plants without billons, large
variations being recorded between varieties, Nebula F1 exceeding 4 cm, aspect that must be
taken into account for sowing and thinning works.
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The carrot roots are appreciated from the point of view of quality and before the
biochemical determination, through color of roots, size and intensity of color of the central
cylinder. For the studied cultivars, the diameter of the central cylinder varied between 1.4 cm
and 2.5 cm, was intensely colored; the roots also had an intense orange color. Analyzing the
ratio between the diameter at package and diameter of the central cylinder, a very good
correlation was observed between the two elements, the correlation coefficient having a value
of 0.833 (fig.2).

The root production was influenced by the cultivar and by the method of culture of the
carrot (table 3). It varied between 1.3 kg/m® for Nantes without billons and 4.4 kg/m” for
Nebula F1 with billons. Also, it was observed a rate of production of 0.8-1 kg/m2 for the
carrot on billons compared to the plants without billons.

CONCLUSIONS

The cultivation of carrot on land with billons, in culture intercalated in a young fruit
growing plantation, led to good results, which demonstrated that it was a good method to use
the land. The making of the billons must be made mechanically, because it is a difficult work
and requires a lot of labor.

In the present conditions, it can be said that the sowing of the carrot on billons is a
good alternative and can lead to obtaining corresponding results. Thus, on land with billons, a
significant growth of the roots was noted, especially for Nebula F1 (293.8 g and 265 cm in
length). For Nantes, the roots were smaller, being a less vigorous variety as compared to
Nebula F1 (136.6 g and 190.8 cm in length).

Computing the correlation coefficient between the weight of roots and weight of
leaves, it was demonstrated that there was a very strong correlation between them, the value
being 0.943. The diameter of the roots at package was different between cultivars, the highest
values being also for Nebula F1, respectively 43 mm on land with billons and 40,8 mm
without billons. For the variety Nantes, the diameter was of 32.2 mm and 28.4 mm
respectively.

The ratio between diameter of roots and diameter of central cylinder highlighted the
quality of roots, element highlighted also for the studied cultivars, through the value of the
correlation coefficient of 0.833.

All these characteristics influenced also the root production, which was 4.4 kg/m2 for
Nebula F1 on land with billons, with a rate of 1 kg/m2 compared to the land without billons,
and 2.1 kg/m” for Nantes with billons, with a rate of 0.8 kg/m” compared to the land without
billons.
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TABELS AND FIGURES
Table 1
Appreciation of the degree of growth of plants using their weight
Cultivar Method of culture Weight (g) -
root leaves ratio root/leaves
Nebula F1 With billons 293.8 80.9 3.63
" Without billons 226.4 54.8 4.13
Nantes With billons 136.6 23.6 5.78
Without billons 84.6 23.2 3.64
Table 2

Characteristics of carrot roots at harvesting

diameter of | diameter of | Ratio between diameter
. Method of Length of roots at central of roots at package and
Cultivar ' )
culture roots (cm) package cylinder diameter of central
(mm) (mm) cylinder
With billons 265 43 25 1.72
Nebula F1 ™ gi 0t billons 209 40.8 203 2
Nantes With billons 190.8 32.2 14 2.3
Without billons 148.2 28.4 15.3 1.85
Table 3
Estimated root production
. Root .
Method of Weight of Number of production Pl:OdllCthIl
Cultivar culture roots marketabzle ke/m’ dlfferer;ce
(2 roots/m kg/m
With billons 293.8 150 4.4 +1
Nebula FI' 3 hout billons 226.4 150 3.4 0
Nantes With billons 136.6 150 2.1 +0.8
Without billons 84.6 150 1.3 0
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Fig. 1. Correlation between weight of root and of leaf
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Assortment influence on the dynamics of harvesting production upon
pickling cucumber hybrids grown spring in solarium
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ABSTRACT

The Cucumis sativus is highly influenced by the culture techniques and hybrids in solarium.
Solarium experiment was conducted in 2010 using the next density: 41.600 plants/ha which corresponds to
row spacing 80 cm and 30 cm between plants inside the row, grown for manual harvest. On this
experience we try to show the Optimum density required to maximize the revenue. Results of this study
suggest that hybrid Karaoke F1 have the biggest production at the density of 4.16 pl/sqm., with 96,346
to/ha.

INTRODUCTION

The research wants to demonstrate how pickling cucumber quality may be influenced
by culture techniques. Most of the pickling cucumber in our country is grown for fresh
alimentation use. To optimize the quality of commercial size fruits, most growers use low
planting densities. We found that some growers used row spacing as narrow 100 cm with 30
cm between plants inside the row, which corresponds to a density of about 33.333 plants/ha.
The experiment conducted in 2009 with density of 48.000 plants/ha, row spacing 70 cm and
30 cm between plants inside the row suggest that hybrid Kybria have the biggest production
at density of 4.76 pl/sqm. On this experiment we try to show the influence of hybrid and the
plant density using the next density: 4.16 pl/sqm which corresponded to row spacing 80 cm
and 30 cm between plants inside the row, grown for manual harvest. High plant density could
have significant impact on plant disease incidence (Popescu, Atanasiu, 2000). Relative
humidity may increase and on the same time high plant density can have a huge influence
reducing air movement and sun light penetration. Pseudoperonospora cubensis and
Spaerotheca fuliginea was reported with a significant increase on incidence. Several studies
have been conducted on Romania regarding the influence of technological elements upon the
production of pickling cucumber. The purpose of those researches was to introduce in the
cultivation technology of cucumbers grown in solarium some new elements of intensification
and identifying the hybrids that are the best adapted for those areas (Bei, Apahidean and
Carburar, 2007).

Main objectives of this experience are as follow:

- Determining the production potential of some new hybrids has been in the culture in
Tartasesti-Racari area.
- Comparison of productivity and quality of fruit obtained in comparative culture
conducted in 2010.

MATERIALS AND METHODS

The researches want to demonstrate how pickling cucumber quality may be influenced
by culture techniques and hybrids. For achievement were established experience variations
presented in Table 1. The experiment was conducted at the farm personal property, formed by
200 sqm solarium tunnels and 5 ha open field. The soil pH was 8.06, and soil analysis
N-NH4:29.58, N-NO3:33.25, P-P04:60.20, K:145 and soluble salts 0.049.

Specific elements of technology: culture was established by planting seedlings on
12.04.2010 with distance between rows of 80 cm and 30 cm between plants per row. Plant
spacing and row spacing were selected on the basis of Dambovita County current practices.
Experimental culture was harvested by hand, gradually, with registration of production for
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each variant. Quantities harvested were pooled to establish production in accordance with
experimental scale. Pickling hibryds used: Karaoke, Kybria, Componist, Pasarebo and Alibi
were planted on 12.04.2010. Immediately after planting, foliar fertilizer (Bionat) were applied
and then soil fertilizer (Agroblen) at a rate of 300 kg/ha in concentrations 20+10+10+4MgO.
For research were used in culture in 2010 three next-generation hybrids: Kybria F1, Karaoke
F1, Componist F1 with two hybrids: Pasarebo F1 and Alibi F1 used in the vegetable area of
Tartasesti, Dambovita County. They are the parthenocarpic type hybrids, with spikes, used for
palisate crops in greenhouses, of Dutch origin produced by Rijk Zwaan.

Data collection: pickling cucumbers were harvested manually on period of
08.05.2010 (26 days after planting day) up to 08.08.2010 (3 month after first day of picking).
Fruit were harvested when about 30% of them have about 9-12 c¢cm in long and sorted
according to market standards. For harvesting production dynamics in solar with pickling
cucumber type, data were collected regard number of fruits per plant, average weight of fruits,
production per plant, production per square meter, output gap and significance.

RESULTS AND DISCUSSIONSS

Number of fruits per plant increased as plant growing up in good condition. With
increased density of fruit on terminal part of plant the fruit weight per unit area increased. The
performance of individual plants is directly linked to plant density. Fruit quality is dependent
of warm condition in harvest period. With increased plant density the low fruit set are directly
linked to hybrid used and to net photosynthesis (Schapendonk and Brouwer, 1984). In this
study we try to show the optimum density required to maximize the revenue. Results of this
study suggest that hybrid Karaoke F1 have the biggest production at the density of 4.16
pl/sqm, 41.600 plants/ha which correspond to row spacing 80 cm and 30 cm between plants
inside the row, grown for manual harvest. Regarding number of fruit per plant, hybrid
Karaoke F1 is in top and for average weight of fruit, the heaviest one are hybrid Componist
F1 and the smallest Karaoke F1. The highest production per plant was for hybrid Karaoke F1
and the lower production per plant was for hybrid Alibi F1.

CONCLUSIONS

Regarding number of fruit per plant, hybrid Karaoke F1 is in top with average of 29.29
fruith (Table 4.)

For average weight of fruit, the heaviest one are hybrid Componist F1 with 90.13g in
average and the smallest Karaoke F1 with 79.14g (Table 4.)

The highest production per plant was for hybrid Karaoke F1 with 2,318 kg and the
lower production per plant was for hybrid Alibi with 1,144 kg (Table 4.)

The highest production per sqm was for hybrid Karaoke F1 with 9,6346 kg and lower
production per sqm was for hybrid Alibi F1 with 4,6315 kg (Table 4.)

Hybrid Karaoke F1 have the biggest productivity from four hybrids used, comparing
with the control hybrid Alibi F1.
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TABLES
Table 1
Experimental variations in solar with pickling cucumber type, Tartasesti, Dambovita, 2010
Variant Cultivar Origin Comments
1 Karaoke F1 Netherlands Rijk Zwaan Hybrid. Variety not officially listed in Romania
2 Kybria F1 Netherlands Rijk Zwaan Hybrid
3 Componist F1 Netherlands Rijk Zwaan Hybrid
4 Pasarebo F1 Danish F1 Hybrid
5 Alibi F1 Netherlands F1 Hybrid
Table 2
Harvesting production dynamics in solar with pickling cucumber type, Tartasesti, Dambovita, 2010
Var Cultivar 10-20.05 21-31.05 1-10.06 11-20.06 21-30.06 1-10.07 11-20.07 Total
) Kg/m? % Kg/m? % Kg/m? % Kg/m? % Kg/m? % Kg/m? % Kg/m? %0 Kg/m?
1 Karaoke F1 0.2163 | 2.2450 | 0.2496 | 2.5907 | 0.9873 | 10.2474 | 0.9707 | 10.0751 | 2.8011 | 29.0733 | 2.9120 | 30.2244 | 1.4976 | 15.5440 | 9.6346
2 Kybria F1 0.1442 | 1.5194 | 0.4937 | 5.2022 | 1.3589 | 14.3188 | 0.9429 | 9.9354 | 2.4572 | 25.8917 | 2.7345 | 28.8136 | 1.3589 | 14.3188 | 9.4903
3 Componist F1 | 0.1276 | 1.7461 | 0.3550 | 4.8578 | 1.0594 | 14.4966 | 0.6963 | 9.5280 | 2.0523 | 28.0833 | 1.9968 | 27.3239 | 1.0205 | 13.9643 | 7.3079
4 Pasarebo F1 0.0444 | 0.5751 | 0.1054 | 1.3651 | 0.9318 | 12.0684 | 1.0261 | 13.2897 | 2.1466 | 27.8021 | 2.1521 | 27.8733 | 1.3146 | 17.0263 | 7.7210
5 Alibi F1 0.0777 | 1.6776 | 0.2441 | 5.2704 | 0.8154 | 17.6055 | 0.7765 | 16.7656 | 0.8043 | 17.3659 | 0.9152 | 19.4019 | 0.8986 | 19.4019 | 4.6315
Table 3
Number of fruits per plant and their average weight of pickling cucumber type, grown in solar, Tartasesti, Dambovita, 2010
Var. Cultivar 10-20.05 21-31.05 1-10.06 11-20.06 21-30.06 1-10.07 11-20.07 Total
N.F. AW. N.F. AW. N.F. A.W. N.F. AW. N.F. AW, N.F. A.W. N.F. AW. | N.F. A.W.
1 Karaoke F1 0.6933 | 75.0g | 1.1200 | 53.6g | 2.8133 | 84.4g | 2.0400 | 114.4g | 8.4267 | 79.9g | 8.9467 | 78.2g | 5.2533 | 68.5g | 29.29 | 79.14¢g
2 Kybria F1 0.4933 | 70.3g | 1.2533 | 94.7g | 3.7467 | 87.2g | 2.4800 | 91.4g | 6.9467 | 85.0g | 7.8133 | 84.1g | 3.9600 | 82.5g | 26.69 | 85.03g
3 Componist F1 | 0.3333 | 92.0g | 0.8800 | 97.0g | 2.9467 | 86.4g | 1.8933 | 88.0g | 5.8133 | 84.8g | 54933 | 87.4g | 2.5733 | 95.3g | 19.93 | 90.13¢g
4 Pasarebo F1 0.1600 | 66.7¢ | 0.3600 | 70.4g | 2.7867 | 80.4g | 1.9733 | 125.0g | 6.9067 | 74.7g | 7.4267 | 69.6g | 4.3467 | 72.7g | 23.96 | 79.93¢
5 Alibi F1 0.2000 | 93.3g | 0.6400 | 91.7g | 2.8000 | 78.6g | 2.0400 | 91.5g | 2.1600 | 89.5g | 2.7200 | 80.9g | 2.6000 | 83.0g | 13.16 | 86.93¢

N.F. — number of fruits
A.W. — average weight
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Table 4
Total production of pickling cucumber type, grown in solar, Tartasesti, Dambovita, 2010

Number of Average . Production per Production
. . . . Production
Variant Cultivar fruits per weight of er plant (kg) square meter per hectare
plant fruits gy | PP g (kg) ®
1 Karaoke F1 29.29 79.14 2,318 9.6346 96,346
2 Kybria F1 26.69 85.03 2,269 9.4903 94,903
3 Com}fl‘)m“ 19.93 90.13 1,796 7.3079 73,079
4 Pasarebo F1 23.96 79.93 1,915 7.7210 77,210
5 Alibi F1 13.16 86.93 1,144 4.6315 46,315
Table 5
Total production t/ha compared to the control differences.
. . Production per Production _—
Variant Cultivar square meter (kg) (%) Output gap Significance
1 Karaoke F1 9.6346 208.02 +108.02 oAk
2 Kybria F1 9.4903 204.90 +104.90 oAk
3 Cong’l‘)m“ 7.3079 157.78 +57.78 o
4 Pasarebo F1 7.7210 166.70 +66.70 HkE
5 Alibi F1 4.6315 100.00 - -

DL-5% = 0.45; DL-1% = 0.98; DL-0,1% =2.03
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The influence of seed position on the number of days required for
emergence to cucumbers gherkins type grown in greenhouses in Tartasesti
area, Dambovita County

F.C. Iacob, Gh. Campeanu, N. Atanasiu
University of Agronomic Sciences and Veterinary Medicine Bucuresti, Romania

Keywords: Cucumis sativus L., position, seed, germination, influence.

ABSTRACT

The process of germination is a very complex physiological process, the process by which the embryo
of the seed plant vegetation starts after a period of rest (Burzo et al. 1993). Following in the shortest time
will appear sprout, a major advantage in growing vegetables to obtain early spring productions, getting
very high production per unit of surface of products and getting high income.

INTRODUCTION
Once the seed meets the conditions conducive to germination: moisture, temperature and

airy, they begin a series of complex changes that will transform the biochemical nature of
inaccessible reserve substances in assimilable forms compounds for the embryo (Florescu,
Popescu, Ciofu, Atanasiu. 1998). The Cucumis sativus species embryo radicle is oriented so
that looks to micropil, is placed in the plane of symmetry of the seed. Seed germination in
some vegetable species is features such as fast east (Fam. Brassicaceae), east slow (Fam.
Apiaceae), or is directly influenced by some factors such as soil quality technology, the
degree of grinding, planting depth and position seeds. Research on seed position and its
influence on germination were made for the most important cultivated species, both abroad
(Zeraim Gedera - Israel) and the Faculty of Horticultura in Bucharest. Valid general
conclusion drawn from the results refers to the fact that by placing seeds in a favourable
position to shorten the time between sowing and east while decreasing the percentage of seeds
that do not come. The high cost of a hybrid seed, the need to obtain uniform seedlings and
reduce the time needed to produce seedlings can be modified by applying this method. For
research were used in culture in 2010 three next-generation hybrids: Kybria F1, Karaoke F1,
Componist F1 that are the parthenocarpic type hybrids, with spikes, used for palisate crops in
greenhouses, and two parthenocarpic type hybrids: Promisa F1 and Trilogy F1, without
spikes, used for palisate crops in greenhouses, all of them with Dutch origin produced by Rijk
Zwaan. Based on these considerations we performed research on the influence of the sowing
of seed position emergence for gherkins cucumber grown in greenhouses in 2010. The main
objectives of the experience are:

- Establishing the influence of seed position on percentage emergence;

- Establishing the influence of seed position on the number of days from sowing to
mass emergence;

- Establish methods to reduce the number of days needed to obtain seedlings.

MATERIALS AND METHODS

To achieve the research were studied three types of seed position for five hybrids
(Table 1). Using two types of pots with different capabilities seeds were sown in special
substrate in order to obtain seedlings. Substrate is a mixture of: 70% peat whit, 30% black
peat granulate, clay 20 kg/m? providing a good time in order to absorb water, good aeration of
the substrate and that a constant release of nutrients by granulated clay decreases when their
concentration in the substrate are low. Substrate is medium acidity, pH 5.5-6.5. Pots used
were 200ml and 150ml capacity and is made of white material to avoid overheating the
substrate and decreasing humidity in sunny days. Were each sown seed of each hybrid 150
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being made every three positioning options with two different sized pots. The three
positioning options are:

- V1 - seeds were planted upright with the top down;

- V2 - seeds were planted obliquely with the tip inclined at 45°;

- V3 - seeds were planted horizontally.

Data collection. During the experiment in spring 2010 observations and
measurements were made on the number of days contained in the interval between sowing
and east following the daily evolution of crops and during the entire emergence noting the
number of plants appeared.

RESULTS AND DISCUSSIONSS

Determinations were made following the daily evolution of crops and during the entire
emergence noting the number of plants occurring on the surface of nutrient mixture.
Examining the dynamics we find some emergent differences appearing on each side just in
case hybrid seeds were seeds were planted upside down, hybrid Karaoke F1 begins with the
10th seeded day in season March-April 2010. Regarding of mass emergence are also best
represented hybrid Karaoke F1 and Componist F1 since the 12th day from sowing followed
and Trilogy F1, Kybria F1 where mass emergence occurs once a day 13 from the sowing. End
of emergence occurs faster on Karaoke F1 hybrid case. The end of the east is more alert
Promised F1 hybrid, which between the first appearance of plants (day 07/04/2010 -
10/04/2010) and mass emergence is recorded 4 days. A Karaoke F1 hybrid, F1 Kybria east
end is slower. Karaoke F1 hybrid rising 10th day from sowing to emergence and mass
emergence needs only two days. Promised F1 hybrid east harder, the 13th day, and the
emergence of mass take place after 2 days.

CONCLUSIONS

Following observations and determinations made on 5 gherkins hybrids emergence
can conclude the following:
- Time to differ depending on the cultivar east are on average 10 days to cultivate Karaoke F1,
primarily due to differences in biological peculiarities of the East but and the period to obtain
seedlings with cold temperatures.
- Experimental factors: position range and gherkins cucumber seeds have influenced the
following parameters of rise plants: number of days between sowing and early rise, number of
days between sowing and emergence mass and number of days necessary to end rise.
- Time required to achieve the three phases of rise position is influenced by seed. The plants
rise fastest when seeds are placed upside down.
- Parameters are influenced rise visible range, a longer time to rise (7days) and F1 hybrid
Trilogy shorter (4 days) Promise F1 hybrid.
- Based on these findings it may be advisable when gherkins produce seedlings, seeds to be
placed upright in nutrient layer upside down.
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Table 1
TABLES AND FIGURES
The influence of seed position on the number of days required for emergence to cucumbers gherkins type grown in greenhouses in
Tartasesti area, Dambovita County in 2010
Date of The seeds sowed upside down Seeds sown in a 45° angle The seeds sown horizontal
Hybrid sowing Early Mass Late Early Mass Late Early Mass Late
emergence emergence emergence emergence emergence emergence emergence emergence emergence

Karaoke 25.03 4.04 6-7.04 9.04 6.04 8-9.04 11.04 7.04 9-10.04 11.04

Kybria 25.03 5.04 7-8.04 10.04 6.04 9-10.04 12.04 7.04 10-11.04 13.04

Componist 25.03 5.04 6-7.04 9.04 7.04 9-10.04 11.04 8.04 10-11.04 13.04

Promisa 25.03 7.04 8-9.04 10.04 9.04 11-12.04 14.04 10.04 12-14.04 15.04

Trilogy 25.03 6.04 7-8.04 10.04 8.04 10-11.04 14.04 9.04 11-13.04 15.04
Table 2

The dynamics of emergence for seed sown upside down for cucumbers gherkins type grown in greenhouses in Tartasesti area, Dambovita County in 2010
Vi1
Observation days

Date of Total Percentage

Hybrid sowing 4.04 5.04 6.04 7.04 8.04 9.04 10.04 11.04 12.04 13.04 14.04 seeds east

east

Karaoke 25.03 7 12 17 10 2 1 - - - - - 49 98%

Kybria 25.03 - 5 9 15 14 4 1 - - - - 48 96%

Componist 25.03 - 9 14 18 5 2 - - - - - 48 96%

Promisa 25.03 - - - 10 16 19 1 - - - - 46 92%

Trilogy 25.03 - - 8 13 17 6 4 - - - - 48 96%
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Table 3
The dynamics of emergence for seed sown in a 45° angle for cucumbers gherkins type grown in greenhouses in Tartasesti area, Dambovita County in 2010
V2
Observation days
Date of Total Percentage
Hybrid sowing 4.04 5.04 6.04 7.04 8.04 9.04 10.04 11.04 12.04 13.04 14.04 seeds east
east
Karaoke 25.03 - - 4 9 15 13 4 3 - - - 48 96%
Kybria 25.03 - - 7 5 11 16 5 1 2 - - 47 94%
Componist 25.03 - - - 8 7 13 12 7 - - - 47 94%
Promisa 25.03 - - - - - 4 6 17 15 2 4 48 96%
Trilogy 25.03 - - - 3 8 11 10 6 7 1 46 92%
Table 4
The dynamics of emergence for seed sown horizontal for cacumbers gherkins type grown in greenhouses in Tartasesti area, Dambovita county in 2010
V3
Date of Observation days
Hybrid sowing | 5.04 6.04 7.04 8.04 9.04 10.04 11.04 12.04 13.04 14.04 15.04 Total |Percentage
seeds east east
Karaoke 25.03 - - 6 7 14 16 3 - - - - 46 92%
Kybria 25.03 - - 3 1 9 17 12 2 2 - - 46 92%
Componist 25.03 - - - 5 9 13 15 2 4 - - 48 96%
Promisa 25.03 - - - - - 2 8 16 11 7 3 47 94%
Trilogy 25.03 - - - - 4 3 13 14 12 1 1 48 96%
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Pickling cucumber hybrids. Photos from the moment emergence and growth
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The influence of protecting artichoke upon the productive potentiality and
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ABSTRACT

Since artichoke, a Mediterranean species is sensitive to negative temperature and therefore prone
to freeze in the wintertime of our country, protection through different methods is necessary before the
cold season comes. The results presented in the paper prove the benefical effects of protecting the plants
with different materials upon the productive potentiality and the economic effectiveness in the case of the
“Unirea” artichoke. A three weeks’ advance is gained in comparison with the witness as well as a growth
in the number of inflorescences formed on the plant. In comparison with the unprotected witness, the
inflorescence mass was by 10.1-15.6 % bigger in the case of the samples protected with earth and straw
and the production reached 11.88 tons per hectare and respectively 12.47 tons per hectare, with
considerable differences. The protection of the plants during the winter influenced the profitabilioty of the
artichoke culture favourably through the growing of the income achieved by the production sale as well as
by the reducing of the expenses, which meant 1000 lei production. In the case of “Unirea” variety, the
protection with straw can reach to a 2.3 bigger profit rate in comparison with the unprotected artichoke
culture.

INTRODUCTION

The young artichoke inflorescences will be used freshed or canned. Before the
flowering, the receptacle and the fleshy basis of the bracts are used in a wide series of food
(salad, different types of sauce, cooked rice or pickled.) After Roger Phillips, Martyn Rix,
1995 and Horgos, A., 1999, the very young petiole of the flowers and leaves is also edible.

The great nourishing value is given by the biochemical content of these edible parts.
(1.7-3.6% raw proteins, 0.5-0.8% fats, 6-8% unnitrogenous extracted substances, natrium and
magnesium salts, organic acids, polyphenols, cynarine (Hristos M., Olimpios, 1994; Chaux
Cl., si Foury Cl., 1995, Ruxandra Ciofu, 2003). Thanks to this content, artichoke, as part of
food, assures normality in the metabolic processes of the human body and is really valuable
from the physiologic point of view.

In the European countries the areas and the productions of artichoke evolved
continouously at the level of 2005. The best cultivators are Italy with over 50 thousand
hectares and 470 thousand tons, followed by Spain, France and Greece (Faostat Citation
© FAO 2006). Comparingly, in Romania this plant is best known as medical, with a
cultivated area of 200 hectars, and a 2000 tons production (FAO, 2005). At present, artichoke
is little cultivated as a vegetable plant in our country. This happens only in the Reasearch
Agricultural Stations and in the didactic collections of the Agronomic Universities, while only
sporadically and on very small surfaces by the ammateur cultivators in the south counties like
Ilfov, Talomita, Teleorman, Giurgiu, Olt, Dolj (Constantin Parvu, 2000). There are no private
cultivators that should deal with it in an organised way.

Taking into account that artichoke has got to be sold in supermarkets as either fresh or
tinned vegetable, which makes it well-known and appreciated by people; we have an
explanation for the necessity of studies in what respects the technological measures that have
to be taken for extending the artichoke cultures in Romania.

The study of the influence that the protection methods have on the resistance of the
plants in winter as well as on the growth, development and productive potentiality of the
plants has been necessary because of the well-known sensitiveness of artichoke in case of
negative temperature in consequence of the mediteranean origin of this species.
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In our country, where there is danger of freezing in winter, Elena Florescu, Ruxandra
Ciofu, Gabriela Doru (1980) recommend that, before cold weather comes, the stalks and two
thirds of the length of the leaves should be cut and the plants should be protecting by covering
with sand or by covering with earth using mechanized technology at a 20 centimetres from the
basis height. During snowless frosty winters the plants can be entirely covered with straw,
manure or other light materials (leaves, sawdust, shavings), which creates a stratum that
isolates them from air, still permits it to penetrate the roots and thus diminishes the losses of
plants.

The main objectives of the research was:

- settling some technologic methods to afford adaptability to the climate in our country
and the achievement of high quality big productions made under the circumstances of a
good economic effectiveness.

The paper presents some partial results regarding the influence that the protection of
plants in winter has upon the productions and the economic effectiveness in the case of
artichoke.

MATERIALS AND METHODS
The experiments were made in 2007-2008 in the didactic and experimental field from

USAMYV Bucharest.

The bilogic experimental material was represented by the Romanian species >’ Unirea’’
and the materials used for protecting the plants were straw, cardboard and earth.

During the experiments a lot of observations, measurements and calculations were
achieved by specific methods such as:

- The climatologic characterization of the experimenting period was made through the daily
registration of the air temperature, the calculation of the monthly averages from between
December 2007 and March 2008 and their comparison to the multiannual values
(climatological normal) specific of Romania.

- The determination of the resistence of the plants under the Romanian winter temperature
was made through protection with different materials at the end of the vegetation. The next
springtime, the number of plants that resisted over the winter was compared with that of
the unprotected plants. For each variant, the interval for the restarting vegetation of the
plants in spring was registered.

- Morphometric determinations: for each variant there were observations and determinations
for every 5-20 plants, in four repetitions, regarding the percentage of the plants that
resisted over the winter. This was calculated through the relating of the viable plants to the
total number of the analysed plants;

- The productive potentiality was determined by registering the number of the flowerings
produced on the plant, of their average mass and the calculation of the average production
per plants and per hectare, for each variant studied. The results were interpreted
statistically through the analysis of the variation and the test ’Sudent’’.

- The analysis of the economic efectiveness of the artichoke culture when protected was
made through the determination of the main economic indicators: production expenses,
income, gross profit, profit rate etc., using the specific calculating formulas. The costs and
prices were taken into account at the level of 2008.

The technology used for the experiments respected the indications of the specialized
literature for the examined species.

In autumn, at the end of vegetation, the plants from the culture achieved in 2007, were
protected accordingly to the experimental variants as follows:

- the straw was set in a uniform stratum that was 10-12 centimeters thick, along the line and
around the plants;
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- the cardboard recovered from the packages was tied around each plant;

- from mound, a 20-25 centimeters high earth hill was made at the bottom of the plants.
For each variant, the protecting materials used in the winter were put away during the

next spring (the end of March), when it grew warmer.

RESULTS AND DISCUSSIONSS

Results of the influence that the protecting method has on the artichoke flowers
production:

As shown in table 1, figure 1, the variants protected with straw and cardboard
evidentiate through both the earliness of the flowering (2 and 1.6 in the third decade of May),
and the largest number of inflorescences produced on the plant within two months.
Comparingly, in the case of V1 witness, unprotected, the first inflorescences appeared in
around three weeks.

Analysing the daily rhythm of flowering within two months, one can appreciate that it
was the most rapid in the case of the control, whose first inflorescence appeared only in the
second decade of June and was formed in a concentrated way in shorter time (44 days,
whereas in the case of the other variants in took 64 days.) The variants protected with straw
and earth had an equal daily rhythm of flowering, while the variant protected with cardboard
had an inferior rhythm.

The protecting of the plants over the winter also had an impact on the mass of
inflorescences. During the whole harvesting period it was between 60.5-71.7 g, with the
highest values in V3 and V4, for which 10.1 — 15.6 % increases were acheived in comparison
with the control (table 2).

The results achieved by the variant protected with cardboard are inferior to the control
in consequence of the unwanted effect of this protecting material which raised a lot the
humidity at the level of the portion from the root to the first leaves of the plants, making the
growth stop and even leading to the rottening of this portion. In all the variants studied we can
see that the average mass of the inflorescences is bigger on the first harvesting sessions and
smaller with every step of the vegetation process.

These influences are to be found in the dynamics and value of the production of
inflorescences achieved per plant and per hectar in the case of different variants of plant
protecting (table 3 and fig.2)

We can see that in the case of the protected variants the production has a ballanced
distribution, with a 25 - 28% share in May and a 34 - 40% share in June and July.
Comparatively, in the case of the unprotected witness we can notice the distribution of the
production lacks uniformity. Thus, this variant achieved only 27.7 % from the production, its
major share (72.3%) being achieved at the end of the harvesting, in July.

The synthesis of the production results as presented in table 4 shows that protecting
plants with straw and by covering their bottoms with earth has a significant impact on the
production of inflorescences, while the differences appeared in the case of the unprotected
witness are insignificant in what regards the variant protected with cardboard.

Results of the influence that some plant protecting methods have on the economic
effectiveness of the artichoke culture:

The main elements of expense taken into account in what regards the experiment
made in USAMAYV in 2008 are shown in table 5.

According to the data presented, the differences between variants owe to the costs
required by the manual work that was done to protect the plants through different methods
and collect the used materials. These differences are shown in the volume of the total
expenses, which grow by 2.2 — 3.7 % in the case of the protected variants if compared with
the unprotected witness. The biggest differences appeared in the case of V4, where the
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covering of the plant bottom with earth demanded the biggest additional work volume (30
man days per hectare).

In table 6 there are the results regarding the value of the main indicators of economic
effectiveness in what respects the artichoke culture when protected in winter. As shown, the
protecting methods have influenced the production of inflorescences per hectare, because of
differences regarding the number of plants that can be harvested and the average number of
marketable inflorescences per plant. The best results were obtained for the variant that has
been protected with straw, which has been evaluated to have achieved 21750 flowerings per
hectare 81% more than the unprotected witness. The variant protected with earth comes the
second, while the cardboard protection reduced the production of flowerings by 8.3%. These
differences between variants are to be seen in the value of the gross profit and the profit rate
(fig.3).

The data obtained prove the effectiveness of protection over the winter in what
regards the artichoke culture. Except for the variant protected with cardboard, in the case of
all the variants the expenses are reduced to 1000 lei production.

The best results were achieved in the case of the protection with straw, which can lead
to an increase by 2.3 of the profit rate in comparison with the one obtained for an unprotected
culture of artichoke.

CONCLUSIONS

e The results obtained have proved the protection of plants over the winter has had a
favourable impact upon the production of artichoke inflorescences.

e The variants protected with straw and cardboard achieved a three weeks’ advance in
comparison with the unprotected witness and the largest number of inflorescences per
plant.

e The protection of the plants over the winter has influenced the mass of the inflorescences,
which reached a 71.7 g weight per sample in the case of protection with straw, and 63.8
grams per sample in the case of protection with earth, which means a 10.1-15.6% increase
in comparison with the control. Comparatively, the cardboard protected variant’s results
were inferior to the control by 2.4%.

e In comparison with the 8.15 tons per hectare production in the case of the unprotected
control, the straw and earth protected variants achieved 12.47 tons per hectare and,
respectively, 11.88 tons per hectare, the differences being very significant.

e The ways of protecting the plants influenced the economic effectiveness of the artichoke
culture.

e The total expenses have grown bigger by 2.2 — 3.7 % in the case of the protected variants,
in comparison with the unprotected control, as a consequence of the rising costs with the
manual works that were done with the aim of setting and collecting the used materials. The
work of mound of the plants with earth involved the highest costs.

e The protection of the plants over the winter had a favourable impact on the artichoke
culture through the increase of the number of marketable inflorescences and as a
consequence of the income achieved through the of the production sale and also by
reducing the expenses to 1000 lei production.

e In what regards the “’Unirea’’ variety, the straw protection can lead to an increase of the
profit rate by 2.3 times in comparison to the one achieved in the case of unprotected
artichoke culture.
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TABLES AND FIGURES

Table 1
The influence of protection on the dynamics of the artichoke inflorescences
(Number per plant — “Unirea” variety, - USAMY 2008)

Difference The Daily
Var. 22.05 | 28.05 | 07.06 | 11.06 | 18.07 | 25.07 (no. in 64 Forming
days) Rhythm (no)
V- unprotected control 0 0 0 3 3,6 4.8 4.80 0.075
V2- protected with cardboard | 1.33 | 1.33 | 325 | 34 3.6 4.4 3.07 0.047
V3- protected with straw 2 2.6 3.8 4.2 5.6 5.8 3.80 0.059
V4- protected with earth 1.6 3 4 4.4 4.8 54 3.80 0.059
Table 2

The influence of protection on the artichoke inflorescence mass
(g/inflorescence — “Unirea’ variety, USAMY 2008)
Average Mass

Variant 22.05 28.05 | 07.06 | 11.06 | 18.07 | 25.07 o %
(4

V1-unprotected control 0 0 0 75.382 | 62. 133 | 48.505 | 62.007 100
V2- protected with cardboard | 98.518 | 73.165 | 61.000 | 50.125 | 42.070 | 38.154 | 60.505 | 97.58

V3- protected with straw 119.830 | 73.500 | 66.530 | 64.250 | 55.225 | 50.628 | 71.660 | 115.57

V4- protected with earth 117.055 | 72.442 | 68.019 | 60.562 | 51.025 | 40.560 | 68.277 | 110.11

Table 3
The influence of protection on the dynamics of the artichoke inflorescence
(g/plant - “Unirea” variety, USAMY 2008)
Variant UM | 22.05 | 28.05 | 07.06 | 11.06 | 18.07 | 25.07 Total
V1 —unprotected control g 0 0 0 226.1 | 259.7 | 328.8 814.6
% 0 0 0 27.7 31.9 40.4 100

g 131.0 | 97.3 198.2 | 1704 | 1514 | 1679 | 916.2
% 14.3 10.6 21.6 18.6 16.6 18.3 100
g 239.7 | 191.1 | 252.8 | 269.8 | 309.3 | 293.6 | 1556.3
% 15,4 12,3 16,2 17,3 19,9 18,9 100
g 1873 | 217.3 | 272.1 | 266.5 | 2449 | 2352 | 14233
% 13.2 15.3 19.1 18.7 17.2 16.5 100

V2- protected with cardboard

V3- protected with straw

V4- protected with earth
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Table 4
A synthesis of the artichoke production results
(kg/ha - “Unirea” variety, USAMY 2008)
. Average Relative Difference . .
Variant production . Signification
t/ha production % t/ha
V1- witness, unprotected 8.146 100 -
V2- protected with cardboard 9.163 112.48 1.017 N
V3- protected with straw 12.474 153.13 4.328 oAk
V4-protected with earth 11.883 145.87 3.737 oAk
DI 5%=1,265 t/ha; DI 1%=2,522 t/ha; DI 0.1%= 3,075 t/ha

Table 5

The influence of protection on the artichoke culture expenses
(“Unirea” variety, USAMY 2008)

Elemente de cheltuieli (lei/ha)*
. Total expenses
Variant meChaElcal mamllal irrigation seedlings| pesticide |fertilizers
works | works lei/ha %

V1- unprotected control 2800 10620 | 7500 2872 450 200 24442 | 100
V2- profected with 2800 | 11280 | 7500 | 2872 | 450 | 200 | 25102 | 102.7
V3- protected with straw 2800 11160 | 7500 2872 450 200 24982 | 102.2
V4- protected with earth 2800 11520 | 7500 2872 450 200 25342 | 103.7

* The value of the expenses elements from this table is the result of the multiplication between the specific volume of works and the cost per
the volume unit, as follows:

- the mechanic works specific of the preparation of field (ploughing, cutting and partially overthrowing the soil, moulding) : 28 days/ha x
100 lei = 2800 lei per hectare;

- manual work (producing the seedlings, planting, protecting the plants) : 354 ZO/ha x 30 lei = 10620 lei per hectare — for the witness variant.
For the protected variants there are also costs for setting and collecting the material (around 18-30 ZO/ha x 30 lei = 150-400 lei per hectare);
- irrigations: 2500 mc/ha x 3 lei = 7500 lei per hectare;

- seedlings (10000 plants +10% reserve = 11000 plants per hectare). The cost of the seeds are included (570 lei), nutrient mixture (1222 lei),
recipients for repicat, (980 lei), = 2872 lei per hectare;

- pesticides: 15 1/ha x 30 lei =450 lei per hectare;

- fertilizers: 8 1/ha Folimax x 25 lei = 200 lei per hectare;

- the protecting materials were recovered as waste materials (straw, cardboard), thus they did not include any costs.

Table 6
How the protection of plants influences the economic indicators
of the artichoke culture (“Unirea” variety, USAMY 2008)
‘ Total Prod}lctlon Production Expenses‘ of | Gross Profit rate

Variant expenses| achieved lue lei/ha* 1000 lei profit 7

lei/ha | infloresc/ha | V2 0¢ evna production | lei/ha ¢
V1- unprotected control 24442 12000 60000 203.7 35558 145
V2- protected with cardboard| 25102 11000 55000 228.2 29898 119
V3- protected with straw 24982 21750 108750 114.8 83768 335
V4- protected with earth 25342 16200 81000 156.4 55658 220

* Unit sale price (production price) at the hypermarket was 5 lei/inflorescence
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Fig. 1. Inflorescence formatting dynamics
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Fig. 3. The influence of plant protection on the some economic indicators of the artichoke culture
(“Unirea” variety USAMYV 2008)
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The influence of the fertilization upon the growth of the plants and the
production obtained on salted soil, in potato summer culture
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ABSTRACT

The results presented in the work show the influence that both the systems of fertilization
(organic and foliar) and the doses of fertilizers applied have upon the growth of the potato plants and
upon the production of tubers, in the case of the potato cultivated on salted soil in south Romania. Using
a mixt fertilization with half fermented chicken manure in doses of 20t per ha and Folimax in doses of 8 1
per ha, the size of the plants exceeded with 62% the height of the unfertilized witness. In what concerns
the influence of the fertilization upon the production it was observed that the genetic potential of the
Santé variety was best pointed out when using 20 t/ha of halffermented chicken manure, a dose which
determined an increase of 122% as compared to the control. All doses of Folimax produced a synergic
effect with that of the halffermented chicken manure, the greatest increase of 138% as compared to the
unfertilized control being achieved at a dose of 8 I/ha. Combining the two systems of fertilization during
the vegetation period, the growth of potato production was generally in direct proportion to the applied
doses, the greatest increase in comparison to the unfertilized control being observed in the case of
fertilization with 20t chicken manure per hectare and 8 I/ha Folimax, being obtained 41,4 t potato tubers
per hectare.

INTRODUCTION

Many authors underliny the importance of the fertilization upon the growth of the
plants and upon the productive potential of the potato culture. Besides the basic fertilization,
the one applied during the vegetation period represents an extremely important technological
element, which ensures the plants with a constant supply of nourishing elements during all
the phases of development, in order to obtain high productions.

During the vegetation period, the mineral fertilization may alternate with the organic
one, which is to be applied as dilution. Thus, Manescu si Nistor (1966) recommend the
following dilutions in water of the organic fertilizers: 1/10 cattle dejection or 1/15 chicken
manure.

The manure obtained from drying the chicken dejections is an organic, natural
fertilizer with rapid action, rich in azote, phsophorus and potassium. The medium values of
nourishing elements in the case of chicken manure, in dry form, is 3-5% N, 2-3% P,0Os (0,8-
1,3% P) si 1,1-2,5% K,0 (0,9-2% K (Davidescu, D., Velicica Davidescu, 1992). The authors
recommend the using of this fertilizer as a phasic fertilizer, in water dilution or in dilution
with stable manure water or urine, in a quantity of 1 to 4-6 or 20 parts water.

The phasic fetilization with foliar fertilizers, extraradicular applied, has extremely
important effects among which, Ciofu, Chilom and others (2003), mentiones the economy of
fertilizers as a consequence of small concentrations and quantities as well as a variate
nutrition with nourishing elements, according to the necessities of the vegetables during the
vegetation periods.

The foliar fertilizer with microelements Folimax produced by I.C.L.F. Vidra, is one
of the products which ensures the potato with the most part of the necessary noorishing
elements, being easy to apply and ecological. In our previous experiments on potato summer
culture, (Neculae, 2010), it was proved the benefic effect of the phasic administration of this
fertilizer which determined the growth of the number of the tubers per hole and of their
medium mass. At the same time, there could be observed significant increases of the
production.
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The paper presents the results of some researches whose purpose was to emphasize the effect
that the fertilization with halffermented chicken manure and foliar fertilizer Folimax, applied
during the vegetation period, both individual and combined, has upon the growth of the
plants and upon the production in the case of the potato summer culture on salted soil.

MATERIALS AND METHODS

The experiment took place in Poiana, a village situated at 12 km from Slobozia, on a
soil with a rich content of salts and which had not been fertilized with chemical or organic
fertilizers in the previous years.

The biologic material was represented by tubers from the Santé variety, the biologic
category Basic class E, with a diameter of 42 — 45 mm. This variety is a semitardif one (with
a vegetation period of 120 days) and the tubers are oval elongated with yellow peel and pulp.
The following elements had been used for the phasic fertilization of the plants:

- Half fermented stable manure — taken from the SC Avicola Slobozia, Farm Nr. 2 Amara. It
was applied once, on ridge, in dilution obtained from 1 part manure and 4 parts water.

- The foliar fertilizer Folimax - with microelements, with the following composition: total
azote = 44 g/l (N), phosphorus = 105 g/l (P,0Os), potassium = 80 g/l (K,O), magnesium = 5
g/l (MgO), boron = 52 g/l (B), molybdenum = 18 ppm (Mo), iron = 155 ppm (Fe),
manganese = 100 ppm (Mn) and 6 essential aminoacids and biostimulators. This fertilizer
had been applied in spraying, in two phases, as it follows.

The bifactorial experiment had been organized using the method of parcels in linear
blocks, in 4 repetitions and it had 16 variants resulting from the combination of 2
experimental factors:

- Factor A — halffermented chicken manure in 4 graduations:
a;- Ot/ha; a,-10t/ha; a; - 15 t/ha; a4 - 20 t/ha

- Factor B — foliar fertilizer with microelements Folimax, in 4 graduations:
b;-01/ha; by -41/ha; bs -61/ha;bs -8 l/ha

The agrotechny that was applied followed the technological phases recommended in
the technical literature. The planting took place on the 14th of April 2007, following a
schema of 70/30 cm, at a density of 47.619 plants per hectare. The following works had been
realized: 10 wettings through beds, with wetting normes of aproximatively 250 — 350 m’, 3
preventive chemical treatments, at an interval of 10 days with specific pesticides, 3 hand
hoeings, followed up by new ridgings.

The morphometric observations consisted in measumerements of the potato size for
each variant, on repetitions, at 4 holes for each repetition, in two periods of time: after 7 days
from the first and respectively from the second fertilization with Folimax.

The obtained production had been noticed through weighings, on repetitions and
variants. The coefficients of determination had been calculated and it had been established
the level of significance for the correlations existing between the doses of fertilizers applied
and the increase of the potato production.

RESULTS AND DISCUSSIONSS

The results concerning the influence of the fertilization system upon the the growth of
the potato are presented in table 1. Analysing the data one can draw the conclusion that the
fertilization system had influenced the height of the plants. Two months after the planting
(11.06.07) the bushes were about 41,69 cm at the unfertilized control and they reached the
highest dimenssions (58,31 cm) at V16 which had been fertilized with organic and foliar
fertilizer in maximum doses.

In the following 10 days the differencies between the variants remained in the same
frame.
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Taking into account only the influence of the chicken manure upon the growth of
plants (V5, V9, V13) one can notice that in comparision to the control (V1), the increase of
the applied doses determined an increase in the growth of plants with 44-180%.

In comparision, the fertilization based only on Folimax (V2, V3, V4) led to
differencies in growth of 74-109%.

The combined influence of the two types of fertilization was proportional to the
increase of the chicken manure doses, the greatest growth of the stems plants (128-180% as
compared to the unfertilized control), being observed in the case of the variants fertilized
with foliar fertilizer, having as basis an organic fertilization with 20t chicken manure per
hectare.

At the time the data had been registered (11.06.2007 si 22.06.2007) there could be
established a direct and very significant correlation between the system of fertilization and
the height of the potato bushes. This significance is proved by the high value of the relation
coefficients, r* = 0,8833 and respectively 0,829 (fig.1).

The growth of the plants is proportional to the fertilization, so that it could be
observed an intense growing of the plants when increasing the concentration of chicken
manure and of Folimax.

The results presented in table nr.2 emphasize the fact that both the system of
fertilization and the quantities of fertilizers strongly influence the potato production.

Generally, the organic fertilization had a stronger effect than the foliar one. Thus, as
compared to the unfertilized control (V1), the chicken manure applied in doses of 10 t/ha
(V5), 15 t/ha (V9), 20 t/ha (V13), had determined a growth in production with 10,79 t/ha
(62%), 16,62 t/ha (95,5%) and respectively 21,26 t/ha (122,2%). In comparision, applying
only the foliar fertilizer Folimax, in doses of 4, 6, 8 1/ha ( V2, V3, V4), determined increases
in production of 4,2 — 60,2%.

When combining the two types of fertilizers, the growth in production was generally
direct proprotional to the increase of the applied doses. The greatest growth in production as
compared to the unfertilized control had been noticed at variants 13-16 (122 -138 %),
number one being the variant fertilized with 20 t chicken manure per hectare and 8 1 Folimax.
Figure 2 desplays a direct linear correlation between the quantity of the fertilizers doses and
the production obtained, the overwhelming majority of the productions obtained being
situated in the interest area. The value of the correlation coefficient 1° = 0,9913, indicate a
very significant correlation between the doses of fertilizer applied and the growth of the
potato production obtained on salted soil in the case of fertilization with halffermented
chicken manure and foliar fertilizer Folimax.

In the case of organic fertilization, the use of the foliar fertilizer has more visible
effects. Thus, in comparison with the unfertilized control (V1) the production increased with
maximum 60% when applying 8 1/ha Folimax, and the variants fertilized with 20 t
halffermented chicken manure per ha and 4,6,8 l/ha Folimax, V14, V15, V16, showed an
increased production situated between 131 and 138%.

Analysing the effects of the fertilization with Folimax against the background of
fertilization with chicken manure in different doses (fig. 3), the following emphasis can be
drawn:

In the case of fertilization with Folimax against the background of fertilization with
10 t halffermented chicken manure per hectare one can notice increases in production of 7,6,
9,26122,3 % at V6, V7 51 V8.

In the case of fertilization with Folimax against the background of fertilization with
15 t halffermented chicken manure per ha, one can notice increases of 4,7; 10,4 si 8,3 % at
variants V10, V11 si V12 due to the use of the foliar fertilizer Folimax.
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There can be observed a decrease of the influence of the foliar fertilizer Folimax in
the case of applying 20 t of halffermented chicken manure per hectare, in this case the
increase due to the use of Folimax being only 3,9; 5,45 si 7,13 % at variants V14, V15 si
V1é.

The greatest increase (22,3%), resulting from the use of the foliar fertilizer Folimarx,
against the background of fertilization with chicken manure as compared to V5 which was
fertilized only with 10 t halffermented chicken manure per ha, is noticed at the V8, variant
fertilized with Folimax in a quantity of 8l/ha and with 10 t halffermented chicken manure per
ha.

CONCLUSIONS

» The system of fertilization influence the growth of the potato plants cultivated on salted
soil. The best results had been obtained when applying a mixt fertilization with 20 t
halffermented chicken manure per ha and a quantity of 8 I foliar fertilizer Folimax per ha,
in this case the size of the plants exceeding with 62% the unfertilized control.

» There is a very significant direct correlation between the system of fertilization and the
height of the potato bushes (r* = 0,8833).

» A dose of 4 1 Folimax per hectare, in experimental conditions, hadn’t pointed out very
well the potential of the soil and of the plants, the production being close to that of the
unfertilized control.

» A dose of 8 1 Folimax per ha, when not applying also chicken manure, had determined
increases in production of 60 % as compared to the control.

» When applying 10 t/ha halffermented chicken manure, the potato production increased
with 62 % as compared to the control, and in the case of mixt fertilization there could be
noticed a synergic effect with the Folimax when using it in doses of 4, 6, 8 1/ha (increases
in production between 74 - 98 %).

» At a dose of 15 t/ha halffermented chicken manure, the increases in production, as
compared to the control, were 95 — 116 %, the best effect being noticed when the
fertilization had been combined with a quantity of 6 1/ha Folimax.

» The potato plants from the Santé variety, cultivated on salted soil had there genetical
potential best pointed out when there had been applied 20 t halffermented chicken manure
per ha (an increase of 122 % as compared to the control), situation in which there was best
emphasized the synergic effect with the foliar fertilizer Folimax (the greatest increases of
138 % in comparison to control, at a dose of 8 1/ha).

» There had been noticed a very significant correlation (r* = 0,9913) between the doses of
fertilizers applied and the increase of the potato production cultivated on salted soil, in the
case of fertilization with halffermented chicken manure and with foliar fertilizer Folimax.
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TABLES AND FIGURES
Table 1
The influence of the system of fertilization upon the height of the potato plants
Significance The height of the bush - cm
Var. Chicken manure Folimax 11.06.07 22.06.07 Difference
kg/ha I/ha cm % cm % cm %
Vi 0 0 41.69 100 49.38 100 7.69 100
V2 0 4 41.75 100 55.88 113 14.13 184
V3 0 6 43.81 105 59.88 121 16.07 209
V4 0 8 45.00 108 58.38 118 13.38 174
V5 10 0 43.06 103 58.69 119 15.63 203
Vo6 10 4 45.75 110 60.31 122 14.56 189
V7 10 6 47.88 115 61.13 124 13.25 172
V38 10 8 45.75 110 57.88 117 12.13 158
V9 15 0 46.81 112 57.88 117 11.07 144
V10 15 4 46.88 112 60.81 123 13.93 181
\28! 15 6 49.88 120 63.81 129 13.93 181
Vi2 15 8 56.50 135 70.38 142 13.88 180
V13 20 0 55.75 134 73.31 148 17.56 228
V14 20 4 55.31 133 73.38 149 18.07 235
V15 20 6 55.00 132 74.69 151 19.69 256
V16 20 8 58.31 140 79.88 162 21.57 280
Table 2
The influence of the system of fertilization upon the potato production
Significance Productions obtained
Variant Chicken manure Folimax t/ha Difference
t/ha I/ha t/ha %
Vi 0 0 17.40 - 100
V2 0 4 18.13 0,73 104.2
V3 0 6 21.84 4,44 125.5
V4 0 8 27.88 10,48 160,2
V5 10 0 28.19 10,79 162,0
Vo6 10 4 30.35 12,95 174.4
V7 10 6 30.80 13.40 177.0
V8 10 8 34.49 17,09 198.2
V9 15 0 34.02 16,62 195,5
V10 15 4 35.63 18,23 204.7
\28! 15 6 37.59 20,19 216.0
V12 15 8 36.87 19,47 211.8
V13 20 0 38.66 21,26 2222
V14 20 4 40.19 22,79 231.0
V15 20 6 40.77 23,37 234.3
V16 20 8 41.42 24,02 238.0
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ABSTRACT

In the conditions of a salted soil, the fertilization with chicken manure and that with foliar
fertilizers during the vegetation period, allow the improvement of ensuring the plants with the nourishing
elements and the obtaining of high productions. The work presents the influence that the fertilization with
various doses of halffermented chicken manure and foliar fertilizer Folimax has upon the the nutrition of
the potato plants and the production on salted soil, in the conditions of a low supplying with phosphorus
and azote, but a good one of potassium. At harvesting, the level of potassium from the soil was decreased
at all the variants (from the initial level of 140 ppm to 42 ppm), as a result of the fact that the plants
extracted it from the soil. The smallest quantity of potasssium in leaves (5080 ppm) had been determined
at the variant fertilized with big quantities of chicken manure (20 t/ha) and Folimax (8 I/ha), there being
emphasized a more intense metabolisation of this element. In this variant, there had been obtained the
biggest productions, with increases of 122 - 138 % as compared to the unfertilized control. The
concentrations of the potassium from the soil and from the plants at harvesting have a decreasing
tendency, as well as an increase of the production caused by the increasement of the doses of the applied
fertilizers.

INTRODUCTION

The accumulation of salts (especially sodium salts) represents one of the main
physiological threats for the ecosystems, becuase it affects the metabolism of the organisms
from the soil, causing an extremely low fertility of the soil. The surplus of salts produces
skiddings in the development of the plants, by limitting the assimilation of nourishing
substances and by diminishing the quality of the water available for the plant (Sandu, Vlas,
Mladin, 1986).

Among the causes which can cause the desalination of soils, Davidescu and Davidescu
(1992), mentions the irrigation hard water, as well as the water coming from the low depth
groud-water table, which constitute fertilization sources for the surface soil with mineral salts
(such as: bicarbonates, carbonates, chlorides, magenesium and sodium sulphates), as well as
the excessive doses of fertilizers.

Throughout the world, the salinity affects about 1 thousand milion hectares, the
majority being situated in the semiarid and arid regions of the Earth (Statistic data FAO,
2006), and in our country the saltness processes (salinisation and sodium excess) occupies in
present aproximatively 300.000 hectares, being spread especially in the East of the Romanian
Plain and in the West Plain (I.C.P.A. - A.S.A.S., 1980). In Ialomita County the salted soils,
the solonchacks and the solonetz occupy a surface of 800 hectare.

The soil conditions can be strongly restrictive in what concerns the poatato culture,
because the plant reacts considerably to all the soil characteristics and qualities, amog which
the agrochemical ones (the supplying with nourishing elements, the accesibility of the
nourishing elements, the content of organic substance, the pollution degree) have a particular
influence. (Ciofu, Stan, Berar, Popescu si colab. 2003). As referring to the nutrition of the
potato, as well as in the case of other plants, each nourishing element plays a well defined
role, and its lack or its presence in excess in soil can cause severe physiological disturbances
in plants, the diminishing of the production and of the tubers. (Burzo and colab. 2005, Ianosi
and colab. (2002). In what concerns the level of the salts from the soil Sandu, Vlas, Mladin,
(1986), Benavides, Marconi and others (2001), recommend a value smaller than 2
deciSimens/m.
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In the conditions of a salted soil, many authors mention that the fertilization with
chicken manure during the vegetation period represents one of the technological measures
which can contribute to obtaining profitable and economical productions. At the same time,
the extraradicular fertilization of the plants with foliar fertilizers ensures the plants with most
of the necessary nourishing elements. (Davidescu and Davidescu, 1992, Benavides, Marconi,
2001, Rusu and colab., 2005).

MATERIALS AND METHODS

The experiment took place in 2007 at a familiy farm in Pioana, lalomita county, on a
salted soil, the solonetz molic type, moderate gleic and slightly salted at the surface. The
analysis of the soil, which was realized in October 2005, emphasized the following
caractheristics: a slight alkaline reaction (pH — 7,6); a good supplying with organic substance
(MO - 5%); a concentration of the soluble salts above the optimum level for the potato culture
(CS - 5,5 DS/m, fata de 2 DS/m recommended in the technical works).

The year 2007 was a droughty, so that during the vegetation period in the potato
culture (April-August) there been registered a cumul of precipitations of only 140 mm, a
value placed under the multiannual values which are characteristic for this region. There had
been 40 days with a temperature over 35° C, with a direct negative effect upon the processes
of accumulation of amidon in the potatoes tubers.

The biological material was represented by tubers from the semitardif Santé variety,
the biological cathegory Base E, diameter 42 — 45 mm.

During the vegetation period, the following fertilizers had been used:

- the halffermented stable manure — only one application, on the ridge, as dilution obtained
from 1 part chicken manure and 4 parts water.

- the foliar fertilizer Folimax - with microelements, produced at I.C.L.F. Vidra, which has
the following composition: 44 g/l total N ; 105 g/l P,Os ; 80 g/l K,O ; 5 g/l MgO ;52 g/l B ;
18 ppm Mo ; 155 ppm Fe ; 100 ppm Mn, and 6 essential aminoacids and biostimulators. This
fertilizer is recommended for the foliar fertilization of the potato and it had been applied,
spraying it on plants, in two phases: at blossoming and at the beginning of tubers forming.

There had been developed a bifactorial experiment, after the method of parcels in
linear blocks, with 4 repetitions, which had 16 variants resulting from the combination of the
two experimental factors:

- Factor A — halffermented chicken manure, in 4 phases:
a;- Ot/ha; ar-10t/ha; a3 . 15 t/ha; a4 - 20 t/ha
- Factor B — the foliar fertilizer with microelements Folimax, in 4 phases:

b;-01/ha; by, -41/ha; bs - 61/ha; by - 81/ha

In the experimental field, the previous culture was silo corn, unfertilized, unerbicided,
unirrigated.

The preparation of the land started in the previous autumn, by works of mechanical
ploughing at 28 cm depth, and in spring there had been done two harrows, after which there
had been created drains manually, on which seed tubers had been planted.

The work was realized on the 14.04.2007, after the 70/30 cm scheme, being achieved
a density of 47.619 plants per hectare. After the planting, there had been done the first ridging
at the height of 15 cm.

During the vegetation period the following maintenace works had been realized:
wettings through beds, with wetting norms of aproximatively 250 — 350 m® water per hectare,
using the water from the village alimentation source of slope water; 3 preventive chemical
treatements, at the interval of 10 days with specific pesticides (Calypso 100 ml/ha, Curzate -
Manox 2 kg/ha, Mospilan 0,06 kg/ha si Dithane 2,5 kg/ha); 3 hand hoeings, followed up by 3
ridgins again.
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In order to study the influence of the fertilization upon the characteristics of the
culture soil, upon the plant nutrition and upon the quality of the tubers, in the conditions of a
salted soil, there had been done biochemical, pedological determinations, and soil analyses,

The determinations concerning the temporary fertility of the soil aimed at
emphasyzing the level of the azote, phosphorus and potassium EA 1:2,5 (g/g) concentration
from the soil. At each experimental variant, in three distinct moments, depending on the
applied fertilization, there had been used methods which can determine the phosphorus and
the potassium that can be extracted in the soluble form of the amonium acetate-lactate (P-AL),
and the azote had been determined through the calorimetrical method.

The biochemical observations and determinations aimed at establishing the level of the
azote, phosphorus and potassium, which had been determined through foliar diagnosis, using
the leaves of the potato plants, on each experimental variant, in three distinct moments,
depending on the applied fertilization. The methods of analysis had been specific for the
studied parameters: the content of the phosphorus and of the azote from the leaves had been
determined through the calorimetrical method and the potassium from the leaves had been
determined using the flanphotometric method. There had been realized a foliar diagnosis of
the content in what concerns the microelements (N, P, K) whch remined unmetabolised in
leaves.

RESULTS AND DISCUSSIONSS

The analysis of the soil at the beginning of the experiment (20.03.07), indicates a very
good supplying of the soil with potassium, a very low supplying with phosphorus and a
medium supplying with azote (table 1).

As one can see in table 2, the determinations made on the 06.08.07 at all the variants
had emphasized that the soil had a low content of extractible azote and phosphorus caused by
the fact that the soil had a low content of these elements from the very beginning.

Regarding the postassium, an element which plays an important role in the synthesis
of the carbohydrates (starch) and which is consummed in big quantities by the potato, we
notice that in comparision with the initial content (140 ppm K) at the control unfertilized
variants, the content decreased at a value of 42 ppm K, due to the consumption of the plants.
The plant extracted from the soil the potassium and this element could be observed in leaves
(table 3) in the biggest quantity (7480 ppm K).

In the case of the variants fertilized with chicken manure 10 t/ha (V5, V6, V7, V8) at
which there had been also applied the three levels of Folimax we can notice the following:
The chicken manure which is a fertilizer with rapid action, due to the potassium supply it
brings, ensured a part of the plants necessity for this element (V5), the decrese of this element
at the soil level, as compared to the beginning analysis, being of 142 ppm K at 101 ppm K,
the content of potassium in leaves reaching a value of 7240 ppm, which is superior to that
obtained in the case of variants V6, V7, V8, which han been fertilized with 4, 6, 8 1/ha
Folimax. On the other hand, the level of potassium in soils at variant 6 fetilized with 4 1/ha
Folimax reached a value of 216 ppm K;

In the case of the fertilization with 15 t/ha chicken manure one can notice a slight
decrease of the potassium level from the soil as compared to the initial analysis of the soil
(140 ppm K) and also a higher level of the potassium in leaves at variants 10 and 11 which
had been fertilized with 4 si 6 1/ha Folimax, and the values of the potassium in leaves were of
7000 ppm K (V10 - 4 1/ha Folimax) and 7120 ppm K (V11- 6 1/ha Folimax);

At variants fertilized with 20 t/ha chicken manure the level o the potassium in soil
decreased as compared to the initial analysis (140 ppm) in case of V13, V14, V15, which
proves that the plants had taken the necessary of potassium from the soil stores and it also
proves that the effect of the Folimax in the thee doses applied was less felt, because the
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content of potassium in leaves was of 5080 ppm K at V16; 5760 ppm K at V15; 5960 ppm K
at V14 and 6880 ppm K in the case of the V13 fertilized only with a quantity of 20 t/ha
chicken manure. The production obtained was of 41,42 t/ha at V16, 40,77 t/ha at V15
respectively 40,19 t/ha at V14 (table 4).

The application only of Folimax during the vegetation period ensured the neccesary
potassium so that at variants (2, 3, 4) the content of potassium from the soil hadn’t decreased,
thus it registered an increase of 41 %, 21% respectiv 31 % as compared to the analysis of the
soil realized at the beginning (142 ppm K).

At V2, there had been noticed an accumulation of 6680 ppm potassium in plant, a
value which is nevertheless inferior to that of the control variant. It can be observed that the
foliar fertilizer applied in a dose of 4 L/ha supported the potato consumption of potassium,
and the obtained production of 18,13 t/ha (V2) shows that the plant had taken benefit of the
fertilizers at its genetical potential.

At V4 (8 1/ha Folimax), the production had dubbled as compared to the control variant
(V1). The content of 5880 ppm K in plant shows that its metabolism had been more intense,
without a decrease in the soil stores.

The results regarding the analysis of the relations between the production of tubers on
each fertilization variant and the concentrations of azote, phosphorus and potassium from the
soil and from the plant at harvesting are presented in table 4.

The increases of the production at variants 5, 6, 7, 8, which had been fertilized with
10 t/ha chicken manure and Folimax, in raising doses, had been of 62; 74; 77 and 98 % as
compared to the unfertilized control variant (V1).

Having a background of 10 t/ha chicken manure, the variant fertilized with 8 l/ha
Folimax had registered an increase of 22% in comparison with the control V5 (which hadn’t
been fertilized with foliar fertilizer).

The effects upon the production of the foliar fertilizers applied on a background of 15
t/ha chicken manure had brought increases of 95 — 116 % as compared to the unfertilized
control V1. Variant 11 registered an increase of 116 % in comparison with V1 and of 10% as
compared to variant 9, which had been fertilized only with 15 t/ha chicken manure.

When the dose of 20 t/ha chicken manure had been applied together with the the
raising doses of Folimax (variants 14; 15 and 16) there been registered the biggest production
values, with increases of 130; 134 and respectively 138 % in comparison with the control V1.
The contents of potassium from the soil decreased at V13; V14; V15 more than half of the
initial content of potassium (140 ppm K), excepting variant 16 at which the soil content was
125 ppm K, and in the leaves of the plants the potassium registered a value of 5080 ppm,
which shows that this element had been metabolised more intense leading to the biggest
increase in production as compared to the control.

The highest value of unmetabolised potassium in the plant is to be seen at the
unfertilized V1 (7480 ppm), with a production of 17,40 t/ha. In comparison, the lowest value
(5080 ppm) had been determined at V16, at which there had been applied the biggest doses of
fertilizers (20 t/ha haffermented chicken manure and 8 1/ha Folimax), thus being proved an
intense consumption of potassium which had been taken benefit of in the big production
obtained, of 41,42 t/ha.

As one can see in figure 1, the trend of the productions is increasing in the same time
with the increase of the concentrations of the fertilizers used. There is a reverse linear relation
between the level of the production and the unmetabolised content of the potassium in the
plant.

The consumptions of potassium from the soil and from the plant at harvesting are not
in direct proportional relation with the obtained production, but one can notice nevertheess in
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both situations, a decreasing trend of the potassium content, in the same time with the increase
of the production caused by the increasement of the fertilizers doses.

At harvesting, the biggest values of the potassium concentation in plant had been
registered at the control unfertilized variant, at which the smallest production had based on the
consumption of potassium from the soil, which could be seen in leaves as fraction, in
unmetabolised form. In the same time, a low level of the potassium in the soil and in the plant
had been registered at V13 — V16, due to the fact that it had been used in obtaining big
productions.

CONCLUSIONS

At the beginning of the vegetation period, the experimental soil had as a characteristic
a very good supplying with potassium, a very low supplying with phosphorus and a medium
supplying with azote.

Depending on the fertilization system and on the applied doses, the potassium content
decreased in soil (from 140 ppm initial value, to 42 ppm), as a result of the fact the plants had
extracted this element, a nourishing element which plays an important role in the synthesis of
the carbohydrates (amidon), and which is consumed by the potato in great quantities.

The potassium extracted from the soil was to be seen in leaves, the biggest quantity
(7480 ppm) being registered at the unfertilized control variant (5080 ppm) and the smallest at
the variants fertilized with big doses of chicken manure and Folimax, being emphasized a
more intense metabolisation of this nourishing element.

In the conditions of the fertilization during the vegetation period with halffermented chicken
manure and Folimax, the trend of the potato productions is increasing in the same time with
the increase of the concentrations of the fertilizers used.

The biggest values of the productions, with increases of 122 - 138 % as compared to
the unfertilized control variant, had been obtained when there had been applied a dose of 20
t/ha chicken manure together with Folimax (2-8 1/ha).

The concentrations of the potassium in the soil and in the plant at harvesting are not in
direct relation with the obtained production, but they have a decreasing trend in the same time
with an increase of the production determined by the increasement of the fertilizers doses.

REFERENCES

Benavides M.P., Marconi P.L., si al., 2001. Studies on salinity tolerance of potato
www.rsnz.org/publish/nzjchs/2001/6.pdf.

Burzo L. si colab., 2005. Fiziologia plantelor vol. VIII, editura Elisavaros, Bucuresti.

Ciofu Ruxandra, Berar,V.,Popescu,V., Stan, N., 2003. Tratat de legumicultura, Ed. Ceres.

Davidescu, D., Velicica Davidescu, Agrochimie horticola. Ed. Academiei, Buc. 1992.

Tanosi Ioan Sigismund si colaboratori - Cultura cartofului pentru consum; Editura Phoenix; Brasov, 2002.

Rusu Mihai, Marilena Marghitas, si al., - Tratat de Agrochimie, Editura Ceres, Bucuresti 2005.

Sandu Gh., Vlas 1., Mladin M., 1986 - Salinitatea solurilor si cultura plantelor. Ed. Ceres.

##% Statistic data FAO, 2006. Bulletin of statistics

#+* [C.P.A. —A.S.A.S., 1980. Sistemului Roméan de Clasificare a Solurilor.

145



TABLES AND FIGURE

Vegetable growing

Table 1
The initial content of the experimental soil (20.03.07)
Determination Content Interpretation
N-NO, 11 ppm medium
Pwo 5 ppm very low
Ko 140 ppm very high
Table 2
The influence of the fertilization during the vegetation period upon the consumption of
N,P.K at soil level - 2007
Variant .
(t/ha manure + 1/ha Folimax) Soil content (ppm)
Element N-NO3 P-PO4 K
Date 09.07 06.08 09.07 06.08 09.07 06.08
V1 - 0+0 - Control 145 8 traces traces 97 42
V2-0+4 79 72 2 traces 76 198
V3-0+6 98 81 traces traces 103 170
V4-0+8 77 60 1 traces 108 184
V5-10+0 64 24 4 traces 120 101
V6-10+4 82 176 2 traces 223 216
V7-10+6 73 41 1 traces 135 138
V8 -10+ 8 76 57 traces traces 133 120
V9-15+0 87 21 traces 5 199 102
V10-15+4 103 43 traces 2 191 108
V11-15+6 71 22 1 3 58 102
V12-15+8 33 43 traces traces 117 86
V13-20+0 56 26 traces 3 112 59
V14 -20+4 54 15 1 traces 97 61
V15-20+6 120 23 traces 8 143 55
V16-20+8 105 63 traces 5 138 125
Table 3
The influence of the fertilization upon the consumption of N,P,K at foliar level - 2007
Variant
(t/ha manure + Leave content (ppm)
1/ha Folimax)
Element N-NO3 P-PO4 K
Date 22.06 05.07 18.07 22.06 05.07 18.07 22.06 05.07 18.07
V1 - 0+0 - Martor 90 25 60 159.2 82 136 7400 7200 7480
V2-0+4 83 66 80 160.8 112.8 98.4 6900 7740 6680
V3-0+6 111 102 94 192 107.2 141.2 7000 7440 6240
V4-0+8 128 162 82 206.4 81.6 110.8 6800 6660 5880
V5-10+0 59 87 54 201.6 86.4 110.8 7040 7140 7240
V6-10+4 40 85 84 167.6 74.4 182.8 6980 7620 6880
V7-10+6 38 55 64 202 1384 | 114.8 6400 7320 6040
V8 -10+ 8 41 69 65 186 67.2 140.8 7440 7620 6160
V9-15+0 47 64 99 175.2 75.2 118.4 6980 7200 5680
V10-15+4 59 136 67 194.4 124 136.4 7080 7020 7000
VI1-15+6 66 117 111 2072 | 111.6 | 242.8 6900 7020 7120
VI12-15+8 54 60 145 191.2 177.6 136.4 6960 6540 5680
V13-20+0 42 77 79 184 157.2 114 7360 7140 6880
V14 -20+4 47 33 66 193.6 149.6 76.8 7000 6540 5960
V15-20+6 40 55 47 189.6 50.4 79.2 6900 7140 5760
V16-20+8 90 147 95 193.2 332 92 6000 7020 5080
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Table 4

The relation between the content of N, P, K from the soil, and the plants, the productions and the
increases registered at harvest period

Xlll\lglgﬁﬁ;ll‘li Soil content (ppm) | Leave content (ppPm) |production Increase from (%)
Vha Folimax) | N-NO3 [P-PO4| K |N-NO3|P-PO4| K | tha |v1=100|V5,V9,V13=100
V1-0+0- Marto] 8 | urme | 42| 60 | 136 | 7480 | 1740 | 100 -
V2-0+4 72 urme | 198 80 98.4 | 6680 18.13 104.2 -
V3-0+6 81 urme | 170 94 141.2 | 6240 21.84 125.5 -
V4-0+38 60 urme | 184 82 110.8 | 5880 27.88 160,2 -
V5-10+0 24 urme | 101 54 110.8 | 7240 28.19 162 100
V6-10+4 176 urme | 216 84 182.8 | 6880 30.35 174.4 107.6
V7-10+6 41 urme | 138 64 114.8 | 6040 30.80 177 109.2
V8 -10+ 8 57 urme | 120 65 140.8 | 6160 34.49 198.2 122.3
Vo-15+0 21 5 102 99 118.4 | 5680 34.02 195.5 100
V10-15+4 43 2 108 67 136.4 | 7000 35.63 204.7 104.7
V11-15+6 22 3 102 111 242.8 | 7120 37.59 216 110.4
V12-15+8 43 urme | 86 145 136.4 | 5680 36.87 211.8 108.3
V13-20+0 26 3 59 79 114 | 6880 38.66 222.18 100
V14 -20+ 4 15 urme | 61 66 76.8 | 5960 40.19 230.97 103.9
V15-20+6 23 8 55 47 79.2 | 5760 40.77 234.31 105.45
V16-20+8 63 5 125 95 92 5080 41.42 238.04 107.13

= Productions

kg/ha

EEK / plant (ppm)

Linear

(Productions

kg/ha

—L|gnea)r (K / plant

Innm\\

Fig. 1. Relation between the fertilzers doses, the potato production
and the unmetabolised potassium content in plant
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ABSTRACT

In order to achieve objectives during the years 2009-2010 field experiments were conducted
monofactorial type. The experiences have been located in the experimental teaching of field, Department
of vegetable production, State Agrarian University of Moldova. The biological material used in experience
is represented by variety of dill: Gribovskii-early variety, created in Russia, approved and included in the
register of plant varieties, intended for use in fresh and for technical purposes. The effect of age on
production of sowing throughout the cycle of experimental dill, indicates that the highest average
production was recorded in the first decade of June 1,290 kg/m’, and the lower production of 1,224 kg/m*
in the first fall in April.

INTRODUCTION

Full meet of the consumption of vegetables among current and prospective demands
lead to the permanent concern for finding new solutions to increase production and
distribution enhancement production, enlarging the assortment and increase business
efficiency.

In ancient times it was known, dill and widely cultivated by the Egyptians, Greeks and
Romans (Patron 1992; Pantielev 1979; Komorova 1984, Gonceriuc 2008).

Dill is a food of plant origin as an important source of nutritional factors,
carbohydrates, minagel salts and vitamins. This culture in fresh or processed product is an
indispensable because of the nutritional value and taste.

In addition to the economic importance and their nutritional properties, dill has a
significant thagepeutic value, which must in particular draw strength in the warm season.

According to the Academician Kiselev E.P. quoted by Merzlyakov L.I. in China and
Japan greens consumption per capita is 25-33 kg, so it's not by chance that entered the top five
countries by time life. As condimentar-temperate plants and aromatic dill is cultivated from
ancient times, currently cultivated almost everywhere, with the exception of the far North
(Starodub, 2008).

The age of sowing vegetable plants is determined by the particularities of the species
with other grapes and climatic conditions of the area of crop varieties or hybrids grown, time
of delivery of production, depending on consumption.

The sowing is a particularly important step in the technological chain of culture dill
and represents the period when the sowing is done. Executed in optimal conditions, the
sowing ensures a uniform pre-emergence herbicide, the normal development of the vegetative
period.

Optimal sowing period in our country is dictated by the heat and the compliance factor
they ensure normal completion of the phases of plant vegetative, climatic stages of stress
avoidance, maturation and harvesting in a timely manner.

Processes of plant growth and development are influenced not only by the strength and
composition of light, but also the duration of the exposure to light during the day.

The duration of illumination being different in the world depending on latitude, plants
have adapted to these conditions. For this reason each plant needs certain durations in certain
phases of their lives, called “stages” of light and of a certain ratio between the duration of
illumination and the darkness he called “fotoperiodism”. As the report claims to the length of
the day, dill fits into the Group of long day plants, vegetables, 14-16 hours.
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Knowing the requirements of the plant towards the light we can that through certain
means of management practices to increase the usability of it. Among these means are
primarily location plants including varieties and hybrids based on variation of luminous
energy flow throughout the year.

The Republic of Moldova has the highest part of the territory of the natural conditions
for practicing agriculture performing lavish, able to cope with competition on the European
market success.

The need and importance for human health consumption of vegetables makes this
vegetable sector does not need much defense.

MATERIAL AND METHODS

In order to achieve objectives during the years 2009-2010 field experiments were
conducted monofactorial type.

The experiences have been located in the experimental teaching of field-vegetable
production Department of the State Agrarian University of Moldova.

The geographical location of the place where took place the experiences,
corresponding to the coordinates: 47° 20" North latitude and 28° 50' East
longitudes, temperate-continental climate specific.

Ground experimental batch is loamy carbonate chernozem, pH 7,35-7,90, humus
content in the upper layers of soil reaches 2.91- 3.91% and gradually shrinks in the lower
layers. It is necessary to note that the soil has a low content of organic substances.

The biological material used in experience is represented by variety of dill:
Gribovskii-early variety, created in Russia, approved and included in the register of plant
varieties, intended for use in fresh and for technical purposes.

During the period of vegetation have made observations of phenological and biometric
measurements in accordance with the experimental technique on plant height, number of
the leaves of the plant from the weight of the plant, etc.

Experiences were held under conditions of rigorous experimental technique is located
randomized in three repetitions each.

Experimental plot area was 3m’, applying specific cultivation technologies of dill
culture.

The experiences have been carried out according to the methods of Belik V.F.(Belik,
1992) and Moiseychenko V.F. (Moiseychenko, 1994).

RESULTS AND DISCUSSIONS

Parallel with the development of agriculture, vegetable gradually organize scientific
production, with a view to supplying the population with rhythmic vegetables throughout the
year, and to the creation of availability for the processing industry and export.

Vegetable plants through the specifics of biology and technology in different systems
and methods of cultivation, ensures the supply of products throughout the year. Systems and
methods of cultivation are included in the unit groups of species or species on this path with
the staggering production and processing industry throughout the year.

Dill is a species with moderate requirements versus temperature.

Maintaining the average of temperature within the limits of 10-12° C slows the growth
and development of plants to the detriment of the production of leaves, and in the case when
remains highest temperature of 16-18°C it fosters the growth and development of plant
production favoring increase.

The optimum temperature, vegetation varies in relation to the species
cultivated. According to research conducted by Kozlov G. in 1991, the optimal temperature
for intensive development of leaf dill is 15-17° C.
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Dill is a plant with lower requirements than light, but there are insufficient light leads
to getting plants elongated and less flavorful Tsiunel (1999).

After Maier (1969) and Balasa (1973), depending on the sensitivity to light intensity,
dill falls in the Group vegetables least demanding plants to light and require a lighting of
4000-6000 luxes.

The long day, coupled with high temperatures the plants form faster stems of
flowering to the detriment of the leaf. (Patron, 1992; Girenko, 2007; Ponomarev, 1989).

In a dim light plantation, dill poorly branch or not weak at all branches (Starodub,
2008).

Capitalizing on the best luminous energy can be done by choosing the plants growing
under conditions of environmental data, improvements in nutrition, by choosing the sowing,
row orientation, density etc.

The plants of long day if artificial day length shortens, are increasing but not develops,
as it happens and short day plants if the measurement length of the period of enlightenment. If
the snake grows from lighting to long day plants or shortened to short day plants, plants thrive
faster and shorten the duration of vegetation.

Dambrauskene et. al. (2007) argues that different varieties of dill are different after
ageing, where productivity and biochemical content depending on the setting up of culture.

To get the production of fresh dill for a long period it is necessary to set up this culture
in different epochs of sowing.

The success of sowing culture mentioned depends on a whole range of technological
measures, of which it has an essential role during sowing.

In table 1 are given summary results on the dill plant has pre-emergence herbicide
depending on the period of sowing. Comparing the data in the table it is observed that the
smallest period has pre-emergence herbicide from the variety Gribovschii was recorded in the
first decade of June, it was due time with abundant rainfall. The longest of the sown until the
plant has pre-emergence herbicide registered in the first decade of July.

Analyzing the data from table 2 experience it appears that the total length of the plant
at 15 days of the pre-emergence herbicide varies within the limits of 15.22 cm in the first
decade of April and 16,92 cm in the first decade of June. The length of the minimum and
maximum air performance is kept in the same era of sowing, respectivli1l.l cm — 12.49 cm.
The number of leaves in the rosette formats range from 3.3 in the first decade of June and 3.7
in the first decade of May. The length of the root is from 4 cm in the first decade of May until
4.53 cm in the first decade of July.

At 30 days of the pre-emergence herbicide biometric indices to report retains its period
of 15 days from sowing, with the exception of the number of leaves that is higher in the first
decade of June and the length of the root which is from 9.20 cm the first decade of July until
the first decade in cm cell in April.

According to data presented in table 3, the total mass of the plant at 15 days of the pre-
emergence herbicide is 0.58 g in the first decade of June and 0.75 g in the first decade of
April.

In this period the plants of the rosette formation dill develops slowly and builds up a
quantity of air mass average of 0.48 g in the first decade of June and 0,60 g in the first decade
of April. Root mass ranged from 0.11 g in the first decade of June up to 0.15 g in the first
decade of April.

The results of the total mass of the aerial part of table 4 is from 2.36 g in the first
decade of April up to 2.45 g in the first decade of June. The total mass of the air varies from
2.04 g in the first decade of April up to 2.15 g in the first decade of June. Biometric indices to
ribbed ranges from 0.34 g in the first decade of June up to 0.96 g on first decade of
April. Information relating to the mass of the blade are between 0.82 g in the first decade of

150



Lucriri stiintifice USAMYV Bucuresti, Seria B, vol. LV, 2011

July and 1.08 g in the first decade of April. The plants sown during may, June, July, flower
stalk emerges which ranges from 0.21 g in the first decade of May till 0.92 g in the first
decade of June. Root mass range from 0.29 g in the first decade of May up to 0, 36 g the first
decade of July.

Analyzing the results from table 4, on production of dill observe a difference
depending on the era of sowing.

A high harvest was obtained in the first decade of June-1.290 kg/mz, the lowest
harvest was obtained in the first decade of April was 1.224 kg/m’. In rest periods were
obtained production of 1.236 kg/m2 in the first decade of the months of July and 1.272 kg/m2
in the first decade of May.

CONCLUSIONS

A key role in increasing production of dill posed the sowing. The seeding influence
gives production raw material, both as dill in quantity and quality. The optimum seeding to
ensure a qualitative production of green mass is the first decade of April. The effect of age on
production of sowing throughout the cycle of experimental dill indicates that the highest
average production was recorded in the first decade of June 1.290 kg/mz, and the lower
production of 1.224 kg/m” in the first fall in April.
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TABLES
Table 1
The period of establishment of the culture of dill
Sowing date Days until
Cultivar Period of sowing pre-emergence
2009 2010 herbicide
I dec. april 04.04 02.04 11
. . I dec. may 07.05 10.05 11
Gribovschil I dec. june 05.06 08.06 10
I dec. iuly 10.07 06.07 12
Table 2
Biometric indices average dill plants depending on the period of sowing
. Period of |The total length of the| The length of the | The length of | Number of leaves
Cultivar . .
sowing plant, cm aerial part the root per plant
15 days at the pre-emergence herbicide
I dec.april 15,22 11,10 4,12 3,5
. ..| Idec. may 15,32 11,32 4,00 3,7
Gribovsehil e une 16,92 12,49 443 33
I dec. iuly 16,17 11,64 4,53 34
30 days at the pre-emergence herbicide
I dec.april 30,78 20,77 10,01 6,7
. ..| Idec. may 32,77 23,01 9,76 6,5
Gribovsehil 1o une 34,35 24,43 9,92 73
I dec. iuly 33,03 23,83 9,20 6,5
Table 3

The average mass of dill plants depending on the era of sowing, 15 days at the pre-emergence herbicide

The average The average mass of the aerial part The average
Cultivar Period of sowing | mass of the g P mass of roots,
plant, g Total Petioles Leaves g

I dec. april 0,75 0,60 0,26 0,34 0,15
I dec. may 0,66 0,54 0,23 0,29 0,13
Gribovschii T dec. fune 0,58 0.48 0.22 0.26 011
I dec. iuly 0,62 0,50 0,22 0,28 0,12

Table 4

The average mass of dill plants depending on the era of sowing, 30 days at the pre-emergence herbicide

The average|  The average mass of the aerial part | The average
Cultivar Period of sowing | mass of the mass of
plant, g Total Petioles Strain Leaves roots, g
I dec. aprilie 2,36 2,04 0,96 - 1,08 0,32
Gribovschii I dec. mai 2,41 2,12 0,85 0,21 1,06 0,29
I dec. iunie 2,45 2,15 0,34 0,92 0,89 0,30
I dec. iulie 2,42 2,06 0,37 0,87 0,82 0,36
Table 5
Production by dill depending on the period of sowing
Cultivar Period of sowing Production kg/m’
I dec.aprilie 1,224
. .. I dec. mai 1,272
Gribovschil T dec. iunic 1,290
I dec. iulie 1,236
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The influence of cultivars parsley on production of green mass
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ABSTRACT

The experiences were carried out in 2009-2010 years, on experimental plots of the State Agrarian
University of Moldova. The biological material was represented by four cultivars of parsley: V1 Comun,
V2 Titan - cultivars with flat-leaf and V3 Triplex, V4 Caderava - cultivars with curly-leaf. The cultivars
Comun and Triplex are approved and included in the register of plant varieties of RM. Experimental
variants were situated randomized in three repetitions; experimental plot area was 3m’. Production of
parsley depending on the cultivars constituted: 2,750 kg/m® cultivar Comun; 1,705kg/m* cultivar
Titan; 1,580kg/m2 cultivar Triplex; 1,315kg/m2 cultivar Caderava.

INTRODUCTION

Particular importance has parsley in feeding the population is a key factor for
increasing production, expansion of assortment, improving technologies to improve the
quality of culture and increase business efficiency.

Now in the world is a great diversity of varieties and hybrids of parsley, for special
nutritional qualities of leaves and seeds, which are used in food processing and
pharmaceuticals. In the Republic of Moldova are known and are included in the register of
plant varieties the following varieties of leaf parsley: Comun - cultivar with flat-leaf and
Triplex — cultivar with curly-leaf, which it is grown on relatively small areas.

Cultivating cultivars of parsley with the vegetative shorter period and more resistant
to adverse environmental conditions can make successive cultures, achieve a better
scheduling of harvest and the use of production. Some varieties more resistant to diseases and
pests reduce the consumption of pesticides and getting organic products.

Thus, the use of valuable varieties with increased productivity and higher quality
properties, is one of the most effective means for boosting production, staggering,
diversification and qualitative improvement (Cunavin, 2008).

The main producers of parsley are the USA, Canada and European countries (Georgescu
Magda) (http://gastronomie.ele.ro/).

The parsley has special importance in human diets due to content-rich vitamins,
mineral salts and etheric oils, is consumed raw, in salads, ensuring full use of vitamins and the
chlorophyll which has important properties antianemic. (Apahidean, 2003; Bajureanu et al.
1980; Girenco et. al. 2007; Meserecova, 1997; Cunavin et. al., 2008; Kolota et Winiarska,
2004).

Local market demand for parsley is not satisfied of the production plants and in recent
years seen a massive import of fresh parsley production outside the country.

Lack of intensive technology for producing the parsley and varieties with high yield,
resistant to adverse conditions, diseases and pests generates the need for testing and
deployment in the production of new varieties of parsley to reduce imports.

Experts in agribusiness are think that expanding the areas of parsley, is a business that
has prospects, because the internal market is ensured with a foreign production. (The Farmer,
2004)

In recent years researchers in the field was headed towards the efforts to create new
varieties of vegetables, and introduction in culture of some of the most valuable varieties
created worldwide, in so far as they are adapted to the soil and crop conditions in our country.

Experience and practice of many vegetable plants units have shown that new varieties,
made important advancements usually harvest, 15%-30%.
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Introduction to the culture of different cultivars and hybrids of leaf parsley for
sourcing requires testing in condition pedo-climatic in our country. For each cultivar is
necessary to establish a specific technology, technology witch to highlight genetic potential
and at the same time, achieving the highest economic efficiency.

MATERIALS AND METHODS

The research was conducted during the years 2009-2010, as monofactorial experience.

Experimental variants it was situated randomized in three repetitions. Experimental
plot area was 3m?, applying specific technology culture parsley (Moiseicenco et. al., 2007).

The experiences have been located in the experimental plots of Department of
Vegetable, State Agrarian University of Moldova.

The geographical position of the place where conducted experiments corresponding to
the coordinates: 47°20' Nord latitude and 28°50' East longitudes, temperate-continental
climate specific.

Ground experimental batch is loamy carbonate chernozem, pH 7,35-7,90, humus
content in the upper layers of soil reaches 2,91- 3,91%-and gradually shrinks in the lower
layers. It is necessary to note that the soil has a low content of organic substances.

In the experience has been pursued the reaction of two cultivars of parsley with the
usual form of the leaves Vlcultivar Comun, V2 cultivar Titan and two cultivars of parsley
with curly-leaf V3 Triplex, V4 Caderava. To all cultivars were studied the same issues.

V1 cultivar Comun is included in the register of plant varieties of RM. The variety is
very productive, with large leaves used for a wide range of cuisine (Register of plant varieties
of the RM, 2010).

V2 Titan F1 hybrid is average maturity — is not included in the register of plant
varieties. Recommended for leaves, can be harvested and roots. Supports repeated harvesting.

V3 cultivar Triplex of Dutch origin, with the shape of the curly leaves. Approved and
included in the register of plant varieties. Vigorous plant growth. High production capacity,
recover quickly after harvesting (Register of plant varieties of the RM, 2010).

V4 cultivar Caderava is average maturity, of Czech origin, with the shape of the
leaves very curly, is not included in the register of plant varieties of RM. The variety has a
good growth of leaves after cutting (Girenco, 2007).

Biological material taken in research has been noticed and measured in different
periods of research to determine the changes while under the influence factors research.

The experiences have been carried out according to the methods of Belik and
Moiseychenko (Belik, 1992; Moiseychenko, 1994).

RESULTS AND DISCUSSIONS

Starting from the well-known fact that, under the same conditions by using the same
technology, and to obtain various quantitative and qualitative production if different varieties
are grown, we can say that the "biological", variety or hybrid, has a special role in the best use
of all technological factors.

Introduction of varieties and hybrids in culture should answer several requirements:
provide genetic resistance to as many pathogens; to submit a good adaptability to natural light
conditions; to be precocious, offering an early as higher production.

During carrying out of researches have been carried out observations of phenological
phases on each variant of the experience.

The beginning of the emerging plants shall be considered when 10-15% of young
plants appear on the surface of the ground (Moiseicenco et al., 2007). The results of research
have shown that plants of parsley depending on variety have sprung on average over 14-15
days.
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The production quality of parsley affects not only the pedo-climatic, level agrotehnic
but also the behaviour of cultivars representing genetic features such as: the vegetative period,
shape and number of leaves formed rosettes, the height of plant, the origin of the cultivar or
hybrid, knowing these features can achieve quantity and quality results.

In terms of growth and development of plants of parsley, are presented in table 1
biometric, 50 days after sowing, on the average length of plants, root, and the average number
of leaves per plant. The major indicators characterizing plant growth and development of
parsley are root length and the aerial part of the plant.

For the cultivation of green parsley is used as the aerial part of plant is an important
index characterizing plant development and determines the optimal harvesting time.

A comparison of the four cultivars of parsley is a difference from all biometric
indices. The average total length of plants varies from the cultivar Titan 23.97 cm up to the
cultivar Comun 29.86 cm. This trend is observed and the length of the aerial part of plants,
ranging from the cultivar Titan 14,66 cm up to the cultivar Comun 29.86 cm.

Root length ranges from the 31.05 cm cultivar Comun up to 38.80 cm cultivar Titan.
The average number of leaves formed per plant ranges from 4.17 cultivar Triplex to 4.87
cultivar Comun.

Of data table 2, we note best results on average total plant mass they obtained cultivars
Comun 1.88 g and Caderava 1.67 g, the opposite is 1.49 g cultivar Triplex and cultivar Titan
1.32 g. The average weight to the total aerial part varies from 1.11g cultivar Titan up to 1.65 g
cultivar Comun. The average weight of the leaves without petioles is an important production
character that showed average variations between 0.56 g cultivar Triplex and 0.78 g cultivar
Comun. Comparing the average mass of roots with a little difference is observed between
cultivars, maxim was recorded at cultivar Caderava 0.26 g and the minimum 0.21 g cultivar
Titan.

Analyzing the results presented in table 3, we find that cultivars of parsley Triplex
with curly-leaf and Comun with flat-leaf detaches as having the greatest total length of plant
38.40 cm and 38.25 cm respectively.

The length of the aerial part, an important character for both production and
marketing, presented the appearance of variations of the average values calculated in the two
years of study. The results obtained at the length of the aerial part, cultivar Comun outlined
with the highest average 26 cm, it can be explained by the fact that this variety is
characterised by the shape of the robust plant and long petioles, which has given rise to
significant differences when compared to other varieties considered in the study.

Synthesis of data on growth of vegetative propagation of plants (total mass of the plant,
the average mass of petioles, the blade of a leaf, root mass) of parsley is shown in table 4.

On the evolution of the total weight of the plant is found to have average to above
average control variations posted to other variants considered in the study.

The highest value of the average of the total weight of the aerial part is registered as
cultivars Titan and Comun with fleat leaf being 3.41 g and 5.50 g.

In terms of quantity in parsley leaf is important to share the weight of the leaves
without petioles relative to the weight of petioles, from the data presented in table 4, shows
that variations the weight of the leaves without petioles exceeds the values registered the
mass of petioles.

The results obtained from the processing of data relating to the production of parsley
are shown in figure 1.Comparing the results of the culture of parsley to the two varieties are
found big differences.

On the basis of the results obtained in average years of study, shows that the highest
yield at m® of cultivars with flat-leaf has been obtained to V1 cultivar Comun 2.75 kg and
cultivars with curly-leaf 1.58 kg cultivar Triplex.
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CONCLUSIONS

Cultivars of parsley studied differ by the number of leaves in the rosette and the
characters: the length of the aerial part and root part, of the mass of aerial part and root. The
most senior biometric indices at the time of harvest party at the length of the aerial part have
been V1 cultivar Comun 26.45 cm and V3 cultivars Triplex 24.80 cm, being considered a
controls. Root length varies from 11.80 cm cultivar Comun up to 13.60 cm cultivar Triplex.
Number of leaves in the rosette ranges of 5.4 cultivar Caderava to 6.3 cultivar Comun.
Observations on biometric parameters showed that the amount of parsley production varies
according to cultivar. Harvest leaf parsley depending on the cultivar was: 2,750 kg/m2 cultivar
Comun; 1,705 kg/m2 cultivar Titan; 1,580 kg/m2 cultivar Triplex; 1,315 kg/m2 cultivar
Caderava. According to data obtained on the years of study, we propose to cultivation cultivar
Comun, with flat-leaf and cultivars with curly-leaf cultivar Triplex.
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TABLES AND FIGURE
Table 1
Biometric indices of parsley depending on cultivar, 50 days after sowing
The total The length of the aerial part The length of the root Number of
Cultivar length of the % of the total % of the total| leaves per
plant, cm cm length of the cm length of the plant
plant plant
V1 Comun (C) 29,86 20,54 68,95 8,72 31,05 4,87
V2 Titan 23,97 14,66 61,20 9,31 38,80 4,63
V 3 Triplex (C) 25,04 15,43 61,70 9,62 38,30 4,17
V 4 Caderava 26,90 16,54 61,26 10,36 38,74 4,30
Table 2
The mass of plants of parsley depending on cultivar, 50 days after sowing
The average mass of the aerial part
The average - The average
Cultivar mass of the Petioles Leaves 8
Total % of the % of the | mass of roots, g
plant, g g g
total weight total weight

V1 Comun (C) 1,88 1,65 | 0,87 52,87 0,78 47,13 0,23

V2 Titan 1,32 1,11 | 0,55 49,39 0,56 50,61 0,21

V 3 Triplex (C) 1,49 1,25 | 0,56 44,29 0,70 55,71 0,23

V 4 Caderava 1,67 1,41 | 0,66 47,26 0,75 52,74 0,26
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Table 3
Biometric indices in environments of cultivars parsley, 70 days after sowing
The total | The length of the aerial part The length of the root Number of
Cultivar length of em % of the total em % of the total leaves per
plant, cm length of the plant length of the plant plant
V1 Comun (C) 38,25 26,45 69,72 11,8 30,28 6,3
V2 Titan 36,45 24,05 66,08 12,4 33,92 5,9
V 3 Triplex (C) 38,4 24.8 6491 13,6 35,09 5,8
V 4 Caderava 34,5 22,15 64,21 12,35 35,79 54
Table 4
The average mass of the plants of parsley depending on cultivars, 70 days after sowing
The total The n?ass of the aerial part
Cultivar mass of Petioles Leaves Root mass
oo o | Total % of the % of the '8
plant, & g total weight g total weight
V1 Comun (C) 6,7 5,5 2,65 48,48 2,84 51,52 1,2
V2 Titan 4,2 341 | 1,69 48,78 1,72 51,22 0,79
V3 Triplex (C) 4,22 3,16 | 1,42 46,33 1,74 53,67 1,06
V 4 Caderava 3,27 2,63 | 1,28 48,83 1,36 51,17 0,64
3,00 2,750
2,50
2,00
1,705
o 1,580
g 1,50
= 1,315
4
1,00
0,50
0,00

OComun (C) B Titan O Triplex (C) 0O Caderava

Fig. 1 The production of parsley depending on cultivars
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ABSTRACT

In our experiment we have studied the effect of nutrient supply, as an important technological
element, on earlier sweet corn. In the same time we searched the answer, if the double incresing of
nutrient elements (NPK) dosis, more than recomanded by nutrient balance approach system, we can
improve yield’s quantity and quality of sweet corn. The treatment without fertilization — based on
symptoms, because of nitrogen deficiency — produced weak results, but in case of sugar content it has the
highest values. The plants of fertilized treatments did not produce any deficiency or overdose symptoms.
Compared to control treatment, the application of higher fertilizer doses did not influence significantly
seeds emergence or plant’s development, so we consider adequate to apply, in similar growing
circumstances the fertilizer dosis included into control treatment. Double increased NPK dosis did not
increased significantly the yield of sweet corn. In this experimental year, 2008, we could not reached the
planned yield quantity.

INTRODUCTION

The sweet corn is the vegetable grown on the largest acreage in Hungary. In 2003 the
growing area was 38,000 hectares according to the Hungarian Interprofessional Organization
for Fruit and Vegetables and Product Board. After 2003 however a sudden and sharp decline
took place and this way in 2005 production was carried out only on 24,000 hectares, while in
2006 and since then is situated around 30,000 hectares, again.

The nutrient supply is perhaps the most important component of the cropping system
in plant production. Berzsenyi and Gyorffy (1995), after the analysis and evaluation of a long
term trial over 35 years, concluded the fertilization 31% and the genotype to be the most
important yield increasing factors, followed by the optimal plant density, attentive plant care
and tillage. Nagy (1995) ranked the cropping system components according to the impact on
corn yields as follows: fertilization 48%, irrigation 28%, tillage 18% and plant density 6%. A
continuous fertilization influences not only the nutrient processes of the current year but will
modify the soil nutrient processes during the subsequent years which is to be considered in
determining fertilizer rates (Lasztity and Csatho, 1994).

Among the three main nutrients, it is the nitrogen that is considered to have the biggest
importance, as it has a decisive influence on yield, but in the event that a dose of over 60-120
kg/ha is applied, depending on soil type, a harmful accumulation of NO3 may occur (Sarvéri,
1995). Cultivation of high yielding quality crops including sweet corn is dependent on
adequate and balanced nutrient fertilization (Proke§, 2008). In this respect nitrogen is of
crucial importance (Berenguer et al., 2009; Gallais, 2008) particularly in raising yields and
fodder production. The movement of P and K fertilizers differs from that of N fertilizers.
According to Szirtes and Gal (1980) P and K fertilizers should be tilled into the soil to a depth
of 15 to 25 cm. In point of sugar content, after Herrmann (2001) notification 100g fresh
kernels contents about on average 2,16g (1,6-2,7) g sucrose.

MATERIALS AND METHODS

The experiment was set up in 2008 on an area equipped for irrigation at the
Experimental Farm of the Faculty of Horticulture of the Corvinus University of Budapest.
The soil sample collected from the site of the trial prior to the direct seeding had a pH of 8.03,
an organic material content of 1.31%, a plasticity index according to Arany <30, an
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ammonium lactate soluble P,Os content of 293 mg/kg, an ammonium-lactate soluble K,O
content of 205 mg/kg and CaCOs <1%.

The test variety was Spirit, a normal sweet corn variety with a very early growing
period (85 days) and yellow kernels.

The method of propagation was direct seeding, at a depth of 3 cm on April 24th. The
cornstand was formed to have a plant spacing of 75 by 22 cm (60,607 plants per hectare) in
accordance with the recommendations of the owner of the variety. Each treatment had an area
of 6x7 m (8 parallel rows and 30 seeds sown in each row). The edge was the outer 2 rows,
respectively on both sides, of the 8 rows of the plot. 4 replications were applied.

The treatments were applied by way of fertilizers. No farmyard manure was applied. A
combination of ammonium nitrate (34%), superphosphate (19.5%) and potash (60%) was
used for the treatments and approximately half of the N rate and the total of the P and K rates
were applied as starter fertilization on April 11th, while the remaining part of the N rate was
applied in two parts as top dressing: at the 6 to 7 leaf stage (June 9th) and at tasselling (June
16th).

The treatment G3 was an exception where the 2N fertilization, besides the
aforementioned dates, was applied on two further occasions (May 28th and June 2nd). The
area received one herbicide application (April 30th) and one mechanical weed control
treatment (June 12th). A crop protection took place on May 23th, using Decis (0.15 1/ha).

The following treatments (active ingredients) were applied during the experiment
besides the untreated control (no fertilizer application):

G1 = untreated control Ny, Py, Ko.
G2 =Nans, Pas, Kiss

G3 = Nus, P».5, Kigs

G4 = Noas, Pus, Kiaz

G5 = Nuss, Paas, Kias,

The NPK requirement according to the soil test was determined in the system using
the nutrient balance approach, with a (planned) unhusked ear yield of 16 tons per hectare.

The harvest was carried out on Julyl4th. In the course of the harvest the ears were
picked together with their husks and then 20 ears were selected from each treatment in a
random fashion and the following observation and measurements were carried out:

- beginnig of germination, mass (80%) germination, tassels appearance, tasseling
(pollination), stigma appearance (2 cm), stigma ,,flowering”, harvesting (at milky stage),

- unhusked ear weight (gram),

- husked ear weight (gram),

- length of seeds (mm),

as well as determining possible parameters through calculation from these data: average yield
per unit area and netto ear weight ratio.

One of the most important internal quality component, total sugar content (=
compound sugars, mainly sucrose, was determined also.

The statistical analysis of the results was carried out by using the programme RopStat
1.1. When the standard deviations were identical the mean values were compared by pairs
using the Tukey-Kramer test, while in the case of the non identical standard deviations the
means were compared using the Games-Howell test (Vargha, 2007).

RESULTS AND DISCUSSIONSS
Rhytm of emergence and the observed phenological stages are represented in Table 1.
We observed the beginning of emergence on 7days after sowing, but we could not
observe significant difference among the treatments. In consequence the difference in speed
of emergence between treatments was insignificant. In the occurrence of generative
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phenophases we hadn’t found major differences, the possible explication is the good
temperature/water relation which was properly for sweet corn, in the water uptake and
nutrition, in consequence in process of assimilation were not important defficiencies.

The first measured parameter after picking was the weight of unhusked ear, which
results are illustrated on Figure 1.

Based on the figure it can be seen that the ears of the treatment G3 had the greatest
weight as compared to the other treatments. There was no significant difference between the
husked ear weight measured among the other treatments, on the other hand, the result of all
treatments had significantly, at (p<0,01 level ), higher weight than the untreated control G1.

After removing the ear husks, the husked ears were measured, illustrated by Figure 2.

By this measured parameter we found the same tendences as by unhusked cob weight,
so treatment G3 results was the highest. Compared to Gl (untreated) all treatment’s cob
weight netto results were significantly at (p<0,01 level) higher.

In case of another important measured parameter, length of seeds (Figure 3), the best
results was produced by G2 treatment. The nullkontroll (G1), was overtaken by each
treatment. Between G2. and G5 no statistically demonstrable differences, but G2 and G5
treatments compared to other treatments we found significant difference at (p<0,01 level),
confirmed by statistics.

Based on the results of the measurements, the calculated average yield per unit area is
illustrated in Figure 4.

Relative to the average yield, the greatest yield in terms of weight was obtained in
treatment G3, which was calculated on the basis of unhusked ear weight. Interestingly, the
statistical analysis failed to reveal any significant differences between the treatments. On the
other hand, compared to the untreated control, all treatments resulted in a significantly higher
yield at (p<0,01 level).

The netto ear weight ratio is another important data (Figure 5) which was calculated
through dividing the husked ear weight by the unhusked ear weight, and this time G3 and G5
treatments were found to produce the best ratio. However, no statistically demonstrable
significant difference was evident between the treatments.

On figure 6 is rerepresented the complex sugars (especially sucrose) quantity.

We measured the highest average quantity of complex sugars by untreated kontroll
(G1). The results, excepted treatment G2, were significant higher, at (p<0,01 level), compared
to the other treatments.

CONCLUSIONS

Based on the results of the experiments, in 2008, the following conclusion can be
made:

Relative to the untreated control (G1) (no fertilization) it can be concluded that it is
not possible to have profitable production without any artificial supply of nutrients, due to the
low average yield.

For all the parameters measured, significantly lower values were measured than in the
other treatments, but in case of sugar content it produced the highest values.

No markedly different results were found in the N:P:K (G2) treatment, either in the
positive or in the negative sense in comparison with the other treatments, excepted length of
seeds, where the measured results were significantly higher compared to other treatments
(excepted GS).

The 2N:P:K (G3) treatment produced good results in terms of unhusked ear yield,
husked ear yield and netto ear ratio. The favourable result, on the other hand, was not in
harmony, either from economical considerations or from the point of environmental
protection, with the amount of the applied fertilizer quantity.
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The results of the N:2P:K (G4) treatment are somewhat similar to the results or the
treatment G2, the treatment did not manage to be the best in any of the parameters.

High length of seeds, yield quantity and sugar content were measured in the N:P:2K
(G5) treatment.
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Rhytm of emergence and the observed phenological stages
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Fig. 1: Unhusked ear weight
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Figure 3: Length of seeds
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Figure 6: Complex sugar content
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ABSTRACT

The research was conducted in Dobrogea County, in an irrigated agricultural area bordering
Danube-Black Sea Canal, holding the Glade. Experience has been placed in sole dry bulbs grown for the
production of the sown directly in five variants. Tendency of countries with modern agriculture is to
maintain or even reduce the surface with onions, but to increase production per hectare by applying the
best technologies that include mandatory use of the best drill (varieties and hybrids). The results of
measurements at the onions cultivars show that the size of the largest onion vegetables were recorded at
Banko, Daitona F1 and Tamara F1;The degree of coating of onions varied range limits between 4.20 and
5.83 that, the latter being characteristic to cultivar Banko; A good phosphorus content over 200ppm value
was insured at cultivars Banko, Daitona and;The nitrate accumulation varied between 56ppm and
75ppmN-NO;.; Biochemical characteristics of onion ensure their sensory quality. Carbohydrates, acidity
and vitamin C were accumulated in the normal range and ensuring good quality of onions; Production of
onions harvested, average variation ranged from 27.30 t/ha and 35.78 t/ha. Statistical interpretation of the
degree provided shows that very significant insurance.

INTRODUCTION

Onion crop in our country occupies third place among the vegetable species, as
tomatoes and cabbage, with an area of 35,000 ha. Being a vegetable species so important, not
too pretentious to the conditions of climate and soil, are grown in the world between 5 degrees
north latitude and 60 degrees south latitude, onion acreage in the last 10 years increasing from
1.825 million hectares in 2670 (146%) hectares (FAO Statistics 2009), being on the fourth
place among the main species grown vegetables.

The importance of food, medicines and therapeutic results in the recommendation that
in a rational diet, daily, to consume at least 20-25g of onion, which is an average year about 8-
9 kg.

Tendency of countries with modern agriculture is to maintain or even reduce the
surface with onions, but to increase production per hectare by applying the best technologies
that include mandatory use of the best drill (varieties and hybrids).

Culture onion is relatively expensive, caused by the high cost of seed or chives,
fertilizers, herbicides, substances to combat diseases and pests, the use largely manual labor
(thinning, hoeing, harvesting by hand).

In our country's economic efficiency is still low so the onion crop because of high
consumption hour-man/ha (550-600 to direct sown onions in the field, and 700-750 in the
onion chives), and because of low yields achieved per hectare (9.5 tons/ha - average
production achieved over the last ten years).

MATERIALS AND METHODS

The research was conducted in Dobrogea County, in an irrigated agricultural area
bordering Danube-Black Sea Canal, holding the Glade. Experience has been placed in sole
dry bulbs grown for the production of the sown directly in five variants, four repetitions
resulting in 20 plots repetitive. All plots had a length of 3.6 m, width 5.6 m and the area of
20m’. Recurrence plots of each variable were separated by wide 50cm, experimental variants
paths are shown in Table 1.
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During the growing season were applied work on specific care and treatments were
applied to prevent plant and weed and pest and disease attacks. Sampling was performed at
8/15/2010 onion.

Observations and tests carried out aimed onions harvested height, their weight, the
number of protection sheaths, number of fleshy sheaths and the number of buds.

Analyzes the quality onions were agrochemical analysis (nitrates, phosphorus and
potassium) and biochemical (total sugars, acidity, vitamin C, dry matter). Production has been
on repetition and variations and the results were interpreted statistically.

RESULTS AND DISCUSSIONSS

Measurements effectuate at the onions harvested (Table 2) show both types of larger
and smaller pieces. Thus in terms of height cultivar Daitona F1 had the highest average
height of 6.30 cm followed by 5.75 cm Tamara F1. Diameter of the onion was close in value,
onion cultivars with higher average diameter was 6.20 cm and Tamara F1 and Daitona F1
with 6.10 cm and Diamond cultivativar had the lowest average diameter of 5.75 cm.

Number of protection sheaths ensures the quality of the onions storage, so their
number ranged between 2.00 and 2.56, which shows that if consumption during winter onions
is best kept Daitona Flfollowed by Tamara F1.The degree of coating of onions varied range
limits between 4.20 and 5.83 that, the latter value being characteristic of cultivar Banko.

Quality characteristics followed by agrochemical analysis (Table 3) respectively the
contents of nitrates; phosphorus and potassium can specify the retention period of onions. For
storage must examine the phosphorus contents that oscillates between 117.64 ppm value and
278.16 ppm, good content being provided to over 200ppm at cultivars Banko, Daitona and
Tamara.

The potassium element which ensures the quality to the storage of onions accumulated
in high amounts varying between 1960ppm and 2620ppmK.

Nitrates are compounds that can downgrade the quality for consumption of vegetables
and for onions the accumulation of this compound varied between 56ppm and 75ppmN-NO:s.
As a compound that may affect consumer health, nitrates are limited by law (Order No. 1 of
2002) to onion to 80ppmN-NOs. By comparing the values obtained from the analysis of onion
cultivars and allowed limit imposed by law, can be said that the production of onions is good
for consumption.

Biochemical characteristics of onion (Table 4) provide their sensory quality. The
amount of carbohydrate determines the sweetness of the onion, cultivars examined have a
quantity varying between 4.9% and 8.7%, an appreciable content being at cultivars Tamara F1
and Daitona F1, respectively 8.7% and 7 2%.

The acidity values oscillate within limits, 0.16% and 0.23% respectively and
characterized low values. The contents of vitamin C are lower than 10 mg/100g fresh matter,
oscillating between 6.7 and 8.2 mg/100g fresh matter.

Dry matter of onions determine the storage capacity, so a higher content shows that
splashing were more frequent and larger quantities of water which can reduce the period of
storage. At the cultivars examined dry matter varies between 17.20% and 22.12%, the highest
value was recorded at Diamond and the lowest value was obtained from cultivation Daitona
F1.

Production of onions (Table 5) harvested, average variation ranged from 27.30 t/ha
and 35.78 t/ha. Statistical interpretation of the degree provided shows that very significant
variants were V1 (Leone), V2 (Banko), V3 (Daitona F1) cultivars and F1 Tamara is provided
distinct statistically significant.
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CONCLUSIONS

Research effectuate at the five cultivars of onions show:
1. The results of measurements at the onions cultivars show that the size of the largest onion
vegetables were recorded at Banko, Daitona F1 and Tamara F1;
2. The degree of coating of onions varied range limits between 4.20 and 5.83 that, the latter
being characteristic to cultivar Banko;
3. A good phosphorus content over 200ppm value was insured at cultivars Banko, Daitona
and Tamara which shows improved onion storage capacity;
4. The nitrate accumulation varied between 56ppm and 75ppmN-NOs. As a compound that
may affect consumer health, nitrates are limited by law (Order No. 1 of 2002) to onion to
80ppmN-NOs. By comparing the values obtained from the analysis of onion cultivars and
allowed limit imposed by law can be said that the production of onions is good for
consumption;
5. Biochemical characteristics of onion ensure their sensory quality. Carbohydrates, acidity
and vitamin C were accumulated in the normal range and ensuring good quality of onions;
6. Production of onions harvested, average variation ranged from 27.30 t/ha and 35.78 t/ha.
Statistical interpretation of the degree provided shows that very significant insurance are in
variants V1 (Leone), V2 (Banko), V3 (Daitona F1) and at F1 Tamara cultivar is provided with
statistically distinct significant insurance.
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***FAQ Statistics 2009
TABLES
Table 1
The sheme of experimental variants
Variants Cultivars Consume

Mt Diamont Fall, Winter
V1 Leone Summer, Fall, Winter
V2 Banko Summer, Fall, Winter

V3 Daitona F1 Fall, Winter

V4 Tamara F1 Fall, Winter

Table 2
Determinations on some characteristics of cultivars of onion
Observations
Variants Cultivars No. O.f No. of No. of
H,cm | ®,cm protection fleshy buds
sheaths sheaths

Mt Diamont 4,12 5,75 2,12 4,20 1,18
Vi Leone 4,01 6,01 2,33 4,66 1,66
V2 Banko 5,56 6,35 2,00 5,83 1,83
V3 Daitona F1 6,30 6,10 2,56 5,45 1,70
V4 Tamara F1 5,75 6,20 2,46 5,65 1,35

166



Lucriri stiintifice USAMYV Bucuresti, Seria B, vol. LV, 2011

Table 3
Agrochemical characteristics of onion cultivars
. . Content, ppm
Variants Cultivars N-NO3 P-PO4 K
Mt Diamont 75 156,21 2010
A\ Leone 71 117,64 2620
V2 Banko 71 278,16 2020
V3 Daitona F1 65 215,36 1960
V4 Tamara F1 56 208,32 2100
Table 4
Biochemical characteristics of onion cultivars
. . 1 Vitamin C,
Variants | Cultivars Carbohidrates | Acidity mg/100g fresh matter Dry matter
%o % . . content, %
(acid ascorbic)
Mt Diamont 6.8 0,23 7,6 22,12
A\l Leone 6,5 0,18 7,2 20,02
V2 Banko 49 0,16 8,2 18,13
V3 Daitona F1 7,2 0,20 6,7 17,2
V4 Tamara F1 8,7 0,22 6,8 19,87
Table 5
The crop of onion cultivars
Variants Cultivars Crop, t/ha Procent Dif. +/- Signification
Mt Diamont 27,30 100,00 - -
Vi Leone 35,78 131,06 +8,48 Hkk
V2 Banko 33,25 121,79 +5,95 ok ok
V3 Daitona F1 34,18 125,20 +6,88 Hkk
V4 Tamara F1 30,85 113,00 +3,55 *k
DL5%= 1.8362t/ha
DL1%= 2.1678t/ha
DLO0.1%= 3.6017t/ha
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ABSTRACT

In greenhouse pepper crops, fruit yield and quality can be increased by managing shoot pruning
and plant density. An experimental study was conducted at Sakha Protected Cultivation Center, Kafr El-
Sheikh governorate during the winter seasons of 2007/08 and 2008/09 on ''Titanic' sweet pepper hybrid
under unheated plastic house. The effect of shoot pruning (without pruning, one or two main stem) and
plant spacing (25 and 50 cm) was studied for effect on vegetative growth, fruit yield and quality of
greenhouse grown pepper. Shoot pruning and plant space affected both and yield. The results revealed
that the pruning treatments increased plant height, leaf area and decrease number of leaves and stem
diameter. The significantly higher yield per m* was recorded in plants pruned to one shoot at spacing of
25cm followed by unpruned plants, pruned plants to two shoots at 50 cm then pruned plants to one shoot
(50 cm) which gave the lowest values in both seasons. Plants pruned to one shoot and planted at spacing of
25 or 50 cm gave the highest average fruit weight compared to another pruning treatment and unpruned
plants in the first season. Pruning treatments decreased nitrate content in fruits than unpruned plants
treatment which gave the highest values. The highest ascorbic acid content of fruit juice was obtained
when plants were pruned to one shoot at spacing of either 25 or 50 cm.

INTRODUCTION

Sweet pepper (Capsicum annuum L.) is one of the most popular and favorite vegetable
crops cultivated under plastic green houses in Egypt for both export and local consumption. It
occupies the second rank among vegetable crops area grown under plastic houses. In
vegetable green house production profits are greatly dependent on high yield and quality per
unit area. Pepper fruit development is controlled by restricted the brunching pattern to 2, 3 or
4 main stems. The reasons for pruning sweet pepper under green house condition are to train
plant growth to facilitate light penetration throughout the leaf canopy for more efficient
interception of light. Plant density and plant arrangement have a pronounced influence on
plant development, growth and marketable yield of many vegetable crops (Stoffella and
Bryan 1988). Because pepper plants have a branching habit, two or four main branches are
left on a plant and are trained in a U or V shape. It is recommended to remove the inner weak
shoots as often as possible. A number of studies have indicated a linear increase in fruit yield
when plant density is increased (Decateau and Graham 1994 and Jovicich et al. 2006).
Pruning and plant density are very important for the optimization of plant spacing per unit
area (Dasgan and Abak 2003), therefore, the main objective of this study was to determine the
effect of pruning and plant spacing on yield and fruit quality of sweet pepper grown under
unheated plastic house

MATERIALS AND METHODS

The experiment was conducted at Sakha protected cultivation center, ministry of
Agriculture, Kafr el sheikh governorate during the winter season of 2008 and 2009 under
unheated plastic house on sweet pepper "Titanic hybrid". Seeds were sown on July 15™ in
both seasons in seedling trays. Seedlings were transplanted in the soil of plastic house on
September 15™ in both seasons on two side of the ridge (40 m length and 1.5 m width). Two
plant density 5.2 and 2.6 as function of in row plant spacing 25 and 50 cm, respectively and
three shoot pruning (one and two as well as without pruning ) thus make four treatments:
1. Pruning to leave one shoot per plant at spacing of 25 cm between plants within the ridge

(plant density 5.2 plants per square meter)
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2. Pruning to leave one shoot per plant at spacing of 50 cm between plants within the ridge
(plant density 2.6 plants per square meter)
3. Pruning to leave two shoots per plant at spacing of 50 cm between plants within the ridge
(plant density 2.6 plants per square meter)
4. The control (without pruning at spacing of 50 cm between plants.
Experimental design and statistical analysis
The experiments included 4 pruning and plant spacing treatments. The various
treatments were arranged in a randomized complete block design with three replications. Data
were tested by analysis of variance (Little and Hills 1972). Duncan's multiple range test
(DMRT) was used for the comparison among treatment means (Duncan 1955).
Data recorded
Vegetative growth, flowering, fruit yield, fruit quality and chemical analysis of the
leaves and fruits were determined as follows:
Vegetative growth
Plant height (cm), number of leaves, leaf area and stem diameter (cm) and leaf area
were determined at 60 and 90 days after transplanting.
Fruit yield
Early yield was considered as the number and weight of all harvested fruits during the
first 45 days of harvesting. Data of early and total yields included the following
parameters:
a) Fruits yield as number and weight per square meter.
b) Average fruit weight (g).
c¢) Total number of marketable fruits per square meter.
d) Total number and percentage of nonmarketable fruits per square meter.
Fruit quality
Ten fruits were randomly taken from each treatment of the fourth picking to study the
morphological and chemical characters of the fruits in both seasons.
Fruit length (cm) and fruit diameter (cm) fruit were measured
The percentage of Soluble Solids Content (SSC %) in juice of the fresh sweet pepper
fruits was estimated by a hand refractometer according to A.O.A.C (1965).
Ascorbic acid content (mg/100g fresh weight) was estimated by titration with 2, 6-
Dichlorophenolendophenol blue according to A.O.A.C. (1965).
Nitrate content (ppm) was estimated according to Singth (1988).
Leaf chlorophyll content (mg/dm?) of the fifth leaf from the growing tip of plant were
estimated by spectro-colorimeter as described by Moran and Porath (1982) after 60 days from
transplanting in both seasons.

RESULTS AND DISCUSSIONSS

Vegetative growth

a. Plant height

Data presented in Table (1) reveal that shoot pruning and plant spacing treatments
caused a significant increase in plant height at both sampling dates (60 and 90 days after
transplanting ) in both seasons. Therefore, pruned plants which were pruned to one shoot and
planted either at 25 or 50 cm spacing gave the highest values compared to another pruning
treatment and unpruned one in most cases. Similar results were obtained by Hamed (1997)
who found that pruning pepper plants exhibited the highest height compared to unpruned one.
Moreover, Maya et al (1997) reported that pepper plant height was the highest when planted
at the closest spacing.
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b. Number of leaves

The differences among treatments were significant in both sampling dates for number
of leaves in both seasons. The control (unpruned plants) produced the highest number of
leaves per plant in both seasons followed by two shoots, one shoot with 50 cm spacing then
one shoot with 25 cm spacing which showed the lowest number. In this concern, Hamed
(1997) found that shoots pruning treatments had non- significant effect on leaves number
compared to unpruned plants. On the other hand, Dasgan and Abak (2003) showed that wider
within row spacing and higher shoot numbers per plant increased the number of leaves.

c. Stem diameter

Data presented in Table (1) demonstrate that there was significant effect among
pruning and plant spacing treatments on stem diameter at all sampling dates after
transplanting in both seasons, although the differences were non-significant at 60 days in the
first season only. The highest value was obtained from plants pruned to two shoots at spacing
of 50cm or unprunned plants compared to the other two treatments that showed the lowest
records. Similar observations on some vegetable crops were obtained by Jovicich et al. (2006)
and Cebula (1995) on pepper and Ambroszczk et al. (2008) on eggplant.

d. Leaf area

Concerning leaf area/plant, unpruned plants gave the largest leaf area per plant at all
sampling dates compared with the pruning treatments, especially plants pruned to one shoot at
either 25 or 50 cm which had the lowest values in both seasons. Similar results were obtained
by Hamed (1997) on pepper, who showed that shoots pruning treatments decreased leaf
area/plant. In contrast, Ambroszczk (2008) on eggplant, showed that plants pruned to one
shoot were characterized by greater single leaf area than two shoots.

e. Chlorophyll content of the 5" leaf.

Data presented in Table (2) indicate that there were highly significant differences
among treatments in leaf chlorophyll (a, b and a+b) content in the first season only. The
highest values were obtained from plants pruned to one or two shoots with wider spacing
(50cm) compared with the other two treatments that did not significantly differ of each other.
The results are in the same line with those found by Hamed (1997) on pepper and
Ambroszczyk et al (2008) on eggplant who found that the method of pruning (1 and 2
shoots/plant) had no significant effect on the pigments content in leaves.

Fruit yield.

a. Early fruit yield.

Data in Table (3) and show that there were highly significant differences among
pruning and plant spacing treatments in both seasons in number and weight of early fruit yield
per m”. Plants pruned to one shoot at spacing of 25 cm produced the highest early fruit yield
as weight and number/m* followed by unpruned plant and then those pruned to either one or
two shoots with 50 cm spacing which had the lowest values in this concern. Similar trend was
observed by Ahmed ( 1984 ), Guo et al. (1991), Anez and Figueredo ( 1994 ), Hamed (1997)
and Dasgan and Abak (2003) on pepper .They found that the highest early fruit yield (kg/m” )
was obtained from the highest plant density with two shoots per/plant. On the other hand,
Maniutiu et al. (2010) found no significant diference between pruned plants to three shoots
and pruned plants to two shoots.

b. Average fruit weight

Data presented in Table (3) indicate that the shoots pruning and plant spacing
treatments had no significant effect on average fruit weight in both seasons.

c. Total fruit yield.

Data in Table (3) show that shoots pruning treatments had highly significant effect on
total fruit yield as weight and number per m®. The total fruit yield as weight and number/m*
was the highest in plants pruned to one shoot at spacing of 25cm followed by unpruned plants,
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pruned to two shoots 50 cm then pruned plants to one shoot (50cm) which gave the lowest
values in both seasons. These results are in accordance with those obtained by Cebula (1995)
and Dasgan and Abak (2003) on pepper and Mantur and Patil (2008) on tomato.

d. Number of unmarketable fruits.

Data presented in Table (3) indicate that there were significant differences among
pruning treatments for number of nonmarketable fruits/m”. The highest number was recorded
from plants pruned to one shoot and planted at 25 cm within plant followed by unpruned
plants, and those pruned to two shoots (50 cm) then pruned plants to one shoot (50 cm) which
gave the lowest values. This response may be due to that high plant density caused high
number of fruits per unit area.

The percentage of nonmarketable was higher in plants pruned to two shoots with
spacing of 50 cm or unpruned plants compared to other two pruning treatments (one shoot) in
the first season, while in the second one the highest number was obtained from plants pruned
to one shoot at spacing of 25cm followed by unpruned plants, two shoots (50 cm) and finally
one shoot (50 cm) which gave the lowest percentage.

e. Average fruit weight

Data in Table (3) show that there were highly significant differences among treatments
in both seasons. Therefore, plants pruned to one shoot and planted at spacing of 25 or 50 cm
gave the highest average fruit weight compared to another pruning treatment and unpruned
plants in the first season. In the second season, the pruning treatment of one shoot at spacing
50cm gave the highest average fruit followed by treatment of one shoot also, but with 25 cm
spacing and finally both two shoots (50 cm) and unpruned control which showed the lowest
records.

Fruit quality.

a) Fruit length and diameter

Data in Table (4) show that there were nonsignificant differences among pruning
treatments in fruit length and diameter in both seasons, except fruit length in the second
season only as the differences were significant. The highest fruit length was resulted by plants
pruned to two shoots and planted at SOcm, while the lowest one was from unpruned plants. In
this connection, Hamed (1997) declared that plants pruned to three shoots gave the highest
fruit length compared to unpruned plants . Moreover, on eggplant Srinivasan and Huang
(2009) showed that the longest fruits were recorded with 30% shoot pruning but fruit diameter
was not significantly differed.

b) Chemical constituents.

Soluble solids content.

Data in Table (4) reveal that the pruning treatments had no significant effect on
soluble solids content (S.S.C) of fruit juice in both seasons. Similar observation was obtained
by Hamed (1997) who showed that total soluble solids percentage of pepper fruit juice was
not significantly affected by shoots pruning treatments.

Ascorbic acid (Vit. C) content

Data presented in Table (4) reveal that the differences among treatments in this
parameter were highly significant in both seasons. Thus, highest ascorbic acid content of fruit
juice was obtained when plants were pruned to one shoot at spacing of either 25 or 50cm.
Similarly Hamed (1997) and Cebula et al. (1998) found that pruning sweet pepper plants, to
one shoot increased fruit ascorbic acid content.

Nitrate content

Data in Table (4) demonstrate that pruning treatments decreased nitrate content in
fruits than unpruned plants treatment which gave the highest values, while the lowest ones
were obtained by plants pruned to one shoot at 25 cm spacing in the two seasons.
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TABLES

Table 1
Effect of shoots pruning and plant spacing on vegetative growth of sweet pepper plant “Titanic” cv.
2007/08 and 2008/09 seasons.

Means followed by the same letters are not significant at 0.05 level according to Duncans test.
NS,*, and ** indicate non significant, significant and highly significant differences respectively, according to F test

. Number of Stem diameter 2
Treatments | Fiant height (cm) leaves/plant (cm) Leaf area (cm’)
60 days | 90 days | 60 days | 90 days | 60 days | 90 days 60 days | 90 days
2007/08

One shoot (25¢m) | 4o 674 | 61.08b | 11.83d | 16.37d 096 | 122b | 949.08c | 1411.93b
One shoot (50cm) | 48.63ab | 63.73a | 13.93¢c | 18.40c 0.91 1.20b | 1076.47bc | 1438.23b
Two shoots (50cm)| 46.17b | 56.87c | 18.13b | 25.40b 1.14 1.47a | 1293.23b | 1603.19b
Unpruned (cont) | 47.03ab | 57.53c | 33.70a 45.30a 1.04 1.55a 2155.87a 2905.21a
F‘Test ES k %k k ok k ok NS k% %k ok k ok
2008/09
One shoot (25cm) | 48.86ab | 60.81ab | 11.10d | 16.26c | 0.93b | 1.18bc | 1363.8c | 1577.9bc
One shoot (50cm) | 50.22a | 62.08a | 13.85c | 17.05c | 0.89c | 1.13c 1385.7¢ 1415.7¢
Two shoots (50cm)| 44.28c | 55.61b | 1693b | 24.75b | 1.00a | 1.26b 154486 | 2140.6b
Unpruned (cont) | 45.98bc | 55.67b | 33.78a 46.22a 1.02a 1.42a 2744 .9a 3202.5a

F. Test * * ok * sk * 3k & 3k 3k * ok

Table 2
Effect of shoots pruning and plant spacing on chlorophylls content in leaves of sweet pepper plant
(mg/dm®) during 2007/08 and 2008/09 seasons

Means followed by the same letters are not significant at 0.05 level according to Duncan’s test.
NS,* and ** indicate non significant, significant and highly significant differences respectively, according to F test

Treatments | Chl(a) | Chl.(b) | Chl(a+b)
2006/07
One shoot (25cm) 2.42b 1.57b 3.66b
One shoot (50cm) 2.60a 1.65a 4.26a
Two shoots (50cm) 2.58a 1.63a 4.21a
Unpruned (cont) 2.45b 1.59b 3.65b
F. Test * ok * *
2007/08
One shoot (25cm) 2.71 1.43 4.14
One shoot (50cm) 2.64 1.50 4.02
Two shoots (50cm) 2.54 1.32 3.87
Unpruned (cont) 2.71 1.38 4.21
F. Test N.S N.S N.S
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Table 3

Effect of shoots pruning and plant spacing on early fruits yield and average fruit weight of sweet pepper plants
during 2007/08 and 2008/09 seasons.

Means followed by the same letters are not significant at 0.05 level according to Duncan's test.
NS and ** indicate non significant and highly significant differences respectively, according to F test

Early fruits/yield per m* Total fruit yield Non-marketable fruits
Treatments Average Average 2
Number (kg) fruit wt | Number (kg) frui Per m %
() ruit wt (g)
2007/089
One shoot (25cm) 18.80a 2.55a 133.75 148.60a 9.620a 64.54a 26.40a 17.8b
One shoot (50cm) 7.42¢ 1.17c 132.23 60.90d 4.090c 65.18a 10.40d 17.0c
Two shoots (50cm) 8.24¢ 1.14c 138.70 79.90c 4.350c 54.77b 14.60c 18.3a
Unpruned (cont) 11.14b 1.52b 137.08 102.10b 5.180b 50.76¢ 19.00b 18.6a
F. Test sksk sksk NS k sk sk osk k sk k sk % sk
2008/09
One shoot (25cm) 19.89a 2.87a 143.67 185.40a | 11.060a 60.05b 35.20a 19.1a
One shoot (50cm) 8.32¢ 1.15¢ 139.77 71.30d 4.730d 66.35a 12.30d 17.2d
Two shoot (50cm) 4.84c 1.27¢ 143.42 95.10c 5.192¢ 52.11c 17.00c 17.9¢
Unpruned (cont) 12.32b 1.72b 139.40 114.50b | 6.038b 52.75¢ 21.10b 18.5b
F. Test Hk Hk N.S * % * % % s * % % %
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Research regarding influence of fertilization regime on the quality and
production of cucumbers type cornichon in solarium
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ABSTRACT

Among the methods of intervention on the production of cucumbers in greenhouses is cornichon
type, one of the most important positions, the problem of optimal fertilization of this crop. Technological
progress in recent years in domestic vegetable, made available to producers and complex fertilizers, total
soluble allowing accurate management of fertilization regime and cucumbers grown in greenhouses
cornichon type in the autumn cycle.

INTRODUCTION

In Romania there are companies specialized in marketing of certified seed of the latest
varieties and hybrids of the world market. Horticulturists and small farmers have a wide range
of hybrid type cornichon, most use are the ones with flowering and fruiting Gino
parthenocarpic. Gino hybrids are those that emit only female flowers with direct influence in
increasing the number of fruits formed on a plant.

This paper aims to establish highly productive cultivars performance in terms of
optimization of fertilization, which can be recommended for expansion in successive crops in
greenhouses. This scientific paper presents the results of fertilization with Yara fertilizer type
on the production for 4 cultivars of European origin and native F1.

MATERIALS AND METHODS
- Variants included in the experimental grid are presented in Table 1. By combining
two types of fertilization with four cultivars, the result of experience bifactorial Type 2
x 4 to 8 variants. As a witness was established by fertilizing cultivated cultivation F1
classic Triumph.
- Biological material used in experience includes four cultivars, namely:

» F1 Triumph SCDL Buzau product by Costel Vanatoru Ph.D., type fruits
with firm flesh and cornichon with taste. Shows good resistance to attack
pathogens and is perfectly adapted to the agro-soil of the area and can be
grown both in protected areas and in open field.

» F1 Mirabelle from Seminis is one of the most popular type of
parthenocarpic cucumber hybrid cornichon art. Multiple destinations is a
hybrid, grown for both fresh consumption and for industrialization.

» F1 Pasalimo from Syngenta, parthenocarpic hybrid type semi-early for
summer crops in field or under protection. Retains the high quality fruit and
are harvested from 8 to 10 cm.

» F1 Kybria from Rijk Zwaan, hybrid parthenocarpic with spikes, cylindrical
fruit, for protected areas and fields, cycle I and II. Shows a high percentage
of commercial high quality fruit.

- Fertilizers used for the graduations a:
For al graduation:
- 20 tons/ha applied mranita winter of 2008/2009;
- Fertilizer complex 15 - 15 to 15 applied as follows: 250 kg/ha at soil
preparation, twice fazial in quantities of 100 kg/ha at two and six weeks after planting.
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For a2 graduation, these fertilizers were used:

- Ferticare (S, I, II)

- Calcium-nitrate

- Magnesium nitrate
Research objectives:

This paper presents the performance achieved in solar production in Buzau area, using
a variety of new cultivars, culture fertilized with some fertilizer, and marketed by the
company Yara. (Table 2)

Stands by results, Mirabelle hybrids with 91 tons/ha and 84.33 Pasalimo with t/ha, a
agrofont achieved through basic and faziala fertilization with fertilizers such as Ferticare,
calcium nitrate, potassium nitrate.

The results are presented in full in this scientific paper.

Experimental conditions:

The experience was made into a solar production of SC Mogos Agro SRL, located in
the bordering city of Buzau, DN 2B Buzau - Braila, a soil texture class protisoils intercede
with fine, which have improved and evolved to the variety of soft alluvial soils. So the type of
soil is soft aluviosoil epilcarpic (AS mo - ka) - TT/TT.

Soil which is placed SC Mogos Agro SRL Company is favorable for growing
vegetables such as cucumbers type species cornichon, tomatoes, cabbage, bell pepper and less
suitable for deep-rooting crop roots.

The most important properties of soils in this area are that:

- Have relatively young age and formed under simultaneous action of pedo-genetic
factors;

- In terms of agroproductivity it would form a single group, with medium texture, good
permeability and heavy and can be irrigated without large loss of water.

- Soil reaction is neutral or slightly alkaline, which is determined by soil carbonate
content.

Climate of the city of Buzau fall in SouthEastern area of our country's climate,
including steppe of SouthEastern Moldova, Baragan, lalomita and Central Dobrogrea. This
area is characterized by a continental climate with hot summers exceeding 22 ° C average in
the warmest months with low rainfall and unevenly distributed throughout the year and
winters are very harsh.

Culture-specific technology applied on this experience is characterized by:

- The crop cycle autumn, July 18 to October 28;

- Seedlings produced by direct seeding in alveolar size trays 6 cm/6 cm, height 8 cm, at
a depth of 2 cm on 18 June, planted aged 27 to 29 days.

- Density recommended for cucumbers grown in companies producing solar is between
20000-24000 pl/ha. To achieve the experimental culture, seedlings were planted according to
the following schedule:

1.40 m + 0.60m + 0.45m between plants per row = 22 222 plants/ha.
2
Planted in rows and not balanced at 1 m, but in strips 1.40 m - 0.60 m,
2
because we considered it more practical (not walking between rows of 0.60 m, even if there is
likely not to use the most sunlight).

- Maintenance work performed were the same as for cucumber crop production in the
Buzau.
- Application of nutrient solutions - for fertigation, using disposable droppers lines.
The experience and observations were made determinations on:
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- The timing of culture;
- Registration dates for the main phenophase;
- Record key data on production (rescheduling, quantity, quality structure).

RESULTS AND DISCUSSIONS

The most important results concerning the production and its quality are presented in
Table 3. Relatively low average weight of fruit harvested is generated by that production was
valued for semiindustrializare (pickles in the family system).

Production versions made from fertilization after conventional technology is about
30% lower than modern fertilization. In this group vary from the control (V1 - Triumph F1 -
4.73()2 kg/mz), stands 2 and 3 variants: Mirabelle F1 - 5.925 kg/m2 and Pasalimo F1 - 5.276
kg/m”.

The variant type fertilizers Yara fertirigate with production varying between 6.808
kg/m” V5 (Triumph F1) and 9.100 kg/m?* V6 (Mirabelle F1).

Production data were interpreted statistically by variance analysis method. The
significance of the differences is presented in Table 4. Production results recorded on
variations and repetitions were pooled, obtaining specific values of the average weight of fruit
of the plant production and production per unit area (m?).

Synthesis results obtained, presented in Table 4, highlights the following:

- Against a witness (Triumph classic F1 fertilization) in versions 2 and 3 production
differences are positive, with different meanings.

- From the same witness, all variants fertilized with fertilizers Yara, positive differences are
very significant.

- When compared to the witness 2, the whole set of variants with fertilization classic displays
distinct differences significant or very significant negative.

In versions 6 and 7 from the same positive differences are very significant witness that
significant distinct.

CONCLUSIONS
- Fertilization faziala with type Yara fertilizer increases production determine statistical
coverage, compared to the control fertilized in the classical manner.
- The highlight in this regard hybrids: F1 Mirabelle, F1 Kybria and F1 Pasalimo with
production of 9.1 kg/m?, 8.4 kg/m” and respectively 6.6 kg/m’ exceeding a witness to the
differences + 4.370 kg/m?, 3.703 kg/m” and 1.967 kg/m”.
- Answers the same hybrids differ fertilization technology. In both fertilization, Mirabelle F1
hybrids and F1 Pasalimo, exceed very significant or significant production of both witnesses.
- With the total production of hybrids is remarkable results Mirabelle F1 - 9.100 kg/m2 and
Pasalimo F1 - 8.433 kg/m” on fertilized with fertilizers Yara agrofondul.

We considered necessary to continue and further research.
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Table 1

Fertilization of cucumber type cornichon in greenhouses, SC Mogos Agro SRL, Buzau - 2009

Cul .
Var. Fertilization Cultivars Observations
(a) ®)
\A Triumph F,(b)) Culture consumption fall
V, Classic Mirabelle F,(b,) Culture consumption fall
Vs, (al) Pasalimo F,(b;) Culture consumption fall
\ Kybria F;(bs) Culture consumption fall
Vs L . Triumph F,(b)) Culture consumption fall
Fertirigation with - -
Ve Yara fertilizer Mirabelle F;(b,) Culture consumption fall
V; (22) Pasalimo F,(b;) Culture consumption fall
Vs Kybria F,(b,) Culture consumption fall
Table 2
Fertilization with fertilizers Yara faziala
Cucumber type cornichon in greenhouses, SC Mogos Agro SRL, Buzau — 2009
Fertirigation . Number of - Cantity
Stage Period days Fertilizer o/plday /plstage
I 21 july-30 july 10 Ferticare S 0.5 5.00
11 31 july -19 aug. 20 Ferticare [ 0.5 10.00
I 20 aug.-24 aug. 5 Ferticare 11 0.5 2.5
v 25 aug.-31 aug. 7 Calcium-nitrate 1.00 7.00
v 01 sept.-10 sept. 10 Magnesium- nitrate 1.5 15.00
VI 11 sept.-20 sept. 10 Ferticare 11 1.00 10.00
Vil 21 sept.-30 sept. 10 Calcium-nitrate 1.00 10.00
VIII 01 oct.-10 oct. 10 Ferticare 11 1.00 10.00
IX 11 oct.-20 oct. 10 Ferticare 11 0.5 5.00
TOTAL:
- Ferticare (S, I, IT) = 42.5 g/pl/production cycle
- Calcium-nitrate = 17.00 g/pl/production cycle
- Magnesium-nitrate = 15.00 g/pl/production cycle
Table 3

Number of fruits, medium weight and total production

Fertilization of cucumber type cornichon in greenhouses, SC Mogos Agro SRL, Buzau — 2009
o . Nr. Me(.iium Production Differences
Var. | Fertilization Cultivars fruits/pl ;V/i‘ﬁll:: ke/pl | k g/mz to/ha :l(:;nvg?t;ﬁsto
A\ Triumph F(mt,) 41 52.45 2.150 | 4.730 | 47.30 -
Vv, Classic Mirabelle F, 48 50.16 2408 | 5925 | 59.25 +
V; Pasalimo F; 52 46.12 2.398 | 5.276 | 52.76 +
Vv, Kybria F; 43 42.94 1.846 | 4.060 | 40.60 -
Vs S Triumph F(mt,) 57 54.37 3.094 | 6.808 | 68.08 +
Fertirigation -
Ve with Yara Mirabelle F, 72 57.13 4.136 | 9.100 | 91.00 +
V; fertilizer Pasalimo F, 78 48.80 3.833 | 8.433 | 84.33 +
Vg Kybria F; 63 48.51 3.044 | 6.697 | 66.97 +
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Experimental results synthesis
Fertilization of cucumber type cornichon in greenhouses, SC Mogos Agro SRL, Buzau — 2009

Table 4

Production
Production Productiondifferences differences
Var. |Fertilization| Cultivars ke/m’ compared to the [Semnification| compared |Semnification
witness 1 to the
witness 2
V, Triumph F,(mt,) 4.730 _ _ -2.078 000
Vv, Mirabelle F, 5.925 +1.195 XX -0.883 00
Classic -
V3 Pasalimo F, 5.276 +0.546 X -1.532 00
V4 Kybria F; 4.060 -0.670 0 -2.748 000
Vs Triumph F(mt,) 6.808 +2.078 XXX _ _
V, |Fertirigation |  Mirabelle F, 9.100 +4.370 XXX +2.292 XXX
with Yara
Vi | fertilizer Pasalimo F, 8.433 +3.703 XXX +1.625 XX
Vg Kybria F; 6.697 +1.967 XXX -0.111 _

DL -5 % =0.394

DL-1%=0.879

DL - 0.1 % =1.643
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ABSTRACT

Cucumbers, cornichon type are in Romania a performance culture in greenhouses, both for early
production and for fall production. After 1990, the technology culture of this species have entered in our
country elements of technological progress such as total flowering cultivars F1 with gino and
parthenocarpic fruiting, resistance and/or tolerant to diseases, drip irrigation systems, soluble fertilizers
used for fertirigation, systemic fungicide performance, and others. This scientific paper presents results
obtained in autumn crops production in solar for a wide range of F1 cultivars recently introduced in the
supply of seeds for the our country. Through production results are remarkable: Mirabelle F1 with 91
t/ha, Pasalimo F1 with 84.33 t/ha, Sirius F1 with 72. 4 t/ha and Triumph Flwith 68 t/ha, which is of
particular importance for the modernization of the range of type cornichon cucumbers in greenhouses
recommended for extension, producing for consumption fall.

INTRODUCTION

Cucumbers grown in greenhouses in Romania are the second ranks in areas cultivated
with vegetables in solarium. With a long period of relatively low vegetation cornichon
cucumbers type can be grown in greenhouses both consumption early summer crops, and in
successive crops grown for fall, used by consumers for both fresh consumption and for
pickles. After 1990, offering materials required to achieve the culture of cucumber production
has diversified a lot, especially about material with biological performance, consisting of
recent generation hybrids, created in countries with advanced technology, such as Holland
and France (Atanasiu, 1999, 2002). The behavior of solar production in various areas of
culture in our country is different. Take view of these considerations, the aims of this paper is
to establish the cultivars with outstanding performance of the production that will be
recommended for expansion in successive cultures in full solarium .The material which is part
of this scientific paper presents detailed results on the production and quality for the 9
cultivars F1, from the local and European origin in the solar in Buzau vegetable basin.

MATERIALS AND METHODS
Variants studied (Table 1), includes two local cultivars created at SCDL F1 Buzau and
seven Holand cultivars F1. The entire assortment used to accomplish the experience is
characterized by ginoic flowering and predominant partenocarpic fructification.As witnesses
were choose cultivar Sirius Fland F1 Triumph of indigenous origin, which are well known by
all farmers in the area, which grow cucumbers in greenhouses for winter consumption.
The objectives of the research were:
-  Timing of vegetation and cultural calendar for cultivars to  work;
-Establishment of vegetative plant growth parameters of the experimental assortment;
-Determination of total production and the quality of its structure, of the experimental
assortment;
-Development of some recommendations and conclusions on the best options for growing
cucumbers cornichon type in greenhouses;
Experimental conditions:
The experience was mounted in a solar block wrapped during the cold season, an
endowment of SC Mogos Agro SRL, located outside the Buzau city, in Galbinasi respectively
DN 2B (Buzau- Braila), at 7 km, on the right side.
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The soil of the experiments is a form of protisoils class, presenting medium-fine
texture, recent river deposits formed on (sand dust, sand clay) which have improved and
evolved to a variety of molic alluvial soils.

So the soil is alluvisol molic epicalcarpic (AS mo-ka)-TT/TT.

The most important properties of soil in the area are:

- Soils are relatively young age and formed under simultaneous action pedo-genetic
factors, vegetative factors dominating the landscape. So for example in the vicinity of Buzau
evolved alluvial soil fallow, and soil sandy alluvial frame low-clayey nisipo fallow frame.

- Depending on the degree of range and fallow soil profile. The poor fallow soil,
horizontal thickness is 22-25 cm, humus content and fertilizing elements are in low quantities,
while the average fallow soil horizon A thickness is 35-40 cm and the humus and nutrient
content is in larger quantities. Agroproductiv-speaking, the soil would form one group,
medium hard texture and good permeability. Can be irrigated without large loss of water.

- Soil reaction is neutral or slightly alkaline. This is determined by soil carbonate
content. Soil salinity is low, not exceeding 0.05%.

The soil which is placed SC Mogos Agro SRL is favorable for the culture of vegetable
species such as tomatoes, bell pepper, cabbage and less suitable for deep-rooting crop
roots.The farmer has a wide range of total soluble fertilizers, simple or complex products,
Yara, Finland, who's program was used for the fertilization of culture.The crop was evalueted
on local market, taking into account the needs of consumers (relatively small fruit, with length
of 7-9 cm for fresh consumption or preparation of pickles in conditions specific family
households).

The main elements of culture technology experience applied were:
- cancellation of pre-culture (tomatoes in short cycle) in early June, with removal of plant
debris field and production of specific materials;
- Basic fertilization was performed with 7-8 kg manure/m’, 150 g superphosphate at m’ and
50 g potassium sulphate at m’;
-plowing base - the land was thoroughly prepared by plowing done with monoculture (tractor
V445 + MSS-1, 4) at 20 cm depth;
- shredding was conducted with motofreza (tractor V445 + FV-1, 4);
- installation of fertilization system;
- experimental planting of the crop-executed on July 18 at a depth of 2 cm, with 4-week-old
seedlings, made in farm, according to the following schedule:

1.40m+0.60 m x 0.45 m between plants on a row = 22.222 plants/ha.
2
Planted in rows not equidistant from 1 m row, but in strips 1.40 m — 0.60 m
2

because we considered it more practical (not walked between rows of 0.60 m, although there
is likely not to use the most sunlight).

Number plants/m” = 2.2

After planting experience, there were these works care:

-filling gaps;

-palisade;

-application of cuts to guide growth and fructification;

-fertirigation;

- surface for loosening soil, cultivate and weed control;

-treatments to prevent and control diseases and pest attacks;

- the harvest was done manually in stages, at intervals of 2-3 days, picking the fruit with a
length of 7-9 cm and average weight of 45-57 g.
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At the experience there were made determinations and observations on:
- calendar-culture and the vegetation period;
- vegetative-growth dynamics and harvesting;
- total production and its quality elements;

RESULTS AND DISCUSSIONS

On planting, seedling age was 27 to 29 days. Vegetation period was set a total number
of days since the date of spring mass at the first harvest.

It is found that this the period of vegetation differ in little limits, being between 61-63
days.

It highlights a great earliness at Sirius F1 cultivars, Mirabelle F1, Pasalimo F1 with 61
vegetation period. The late cultivars are Crispin F1, F1 Vertina with 63 days. As a general
note we consider that vegetation periods registered are characteristic to cornichon cucumbers
culture in greenhouses in autumn cycle (Table 2).

Average weight of fruits is relatively low, ranging between 45-57 g. The production is
valued on the open market during the request by customers with less weight of fruit, canned
specific craft production, household, family consumption during winter (Table 3).

Production results ordered by variant and repetitions and expressed in kg/m * were
interpreted statistically by variance analysis method. Production results and the differences
between them and the two witnesses of the experience are presented in Table 4.

Compared to witness production (Sirius F1 = 7.240 kg/m2), it 1s found that the
differences between these variants and those made at 2-9 have different statistical coverage,
negative differences are significant presented in table.

Mirabelle F1 is distinguished by a total production of 9.100 kg/m ?, exceeding the very
significant, with + 1.860 kg/m2 witness production (Sirius F1).

The other variants (V4 Crispin F1 and V5 Vertina F1), negative differences are very
significant comparison to the witness.

The second set of results synthesis, compared with mt, (Triumph F1) it is found that at
V1, V6, V8 and V9 differences obtained are insignificant.

At V7 (Pasalimo F1 + 1.625 kg/m?) the difference is distinct significant positive, and
at Crispin F1 and Vertina Fl1, the negative differences are large, very significant ones.

And at that series of results, it is remarkable Mirabelle F1 cultivar, which, with its
production of 9.100 kg/m2 exceeds very significant (2.292 kg/m %) the mt, witness production.

CONCLUSIONS

Based on the results presented in previous subsections, the following conclusions can
be drawn:
1. Testing assortment to work with in the experience highlights the fact that some cultivars are
very advanced, while others showed a level below the typical assortment of domestic
production (Sirius F1 and Triumf F1);
2. It noted in particular Mirabelle Flcultivar performance production (9.100 kg/m*), which
exceeding with significant positive differences the high production of the two witnesses of
experience. Also among the witnesses and the production made by Pasalimo F1, there are
positive differences (1.193 kg/m * and 1.625 kg/m?®), which are very significant;
3. Cultivars Crispin F1, Vertina F1, F1 Artist, Kybria F1 and Karaoke F1 registered lower
productions than of witnesses, the difference are negative (Crispin F1, Vertina F1) or without
coverage statistics (Artist F1, Kybria F1 and Karaoke F1) compared to mt;
(Triumph F1);
4. Considered necessary to continue further research and experimental program.
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Experimental variants

TABLES

Cornichon cucumber cultivars in solarium, SC Mogos Agro SRL, Buzau - 2009

Table 1

Consume destination
Var. . . . —
Cultivar Origine . Industrialization and
In fresh weight ..
consume in winter
\'Z Sirius F; (mt;) Romania Spring, summer, autumn Autumn
V, TriumfF,(mt,) Romania Spring, summer, autumn Autumn
\E Mirabelle F, Holand Spring, summer, autumn Autumn
V4 Crispina F; Holand Spring, summer, autumn Autumn
Vs Vertina F, Holand Spring, summer, autumn Autumn
Vs Artist F, Holand Spring, summer, autumn Autumn
V; Pasalimo F, Holand Spring, summer, autumn Autumn
Vi Kybria F, Holand Spring, summer, autumn Autumn
Vo Karaoke F, Holand Spring, summer, autumn Autumn

Table 2

Characteristic data of the principal phenophases and vegetation periods. Cultivars cucumber cornichon
in, SC Mogos Agro SRL, Buzau-2009

. . . Age of The data of Vegetation | Harvest Cancellation of
Var. Cultivar Seeding | Spring | Trnsplanting transplants the first period period the previous
data data data (no.days) e (no.days) | (no.days) culture
(no.days)
Vi Sirius Fi(mt1) 18 June | 21 June 18 July 27 24 Aug. 61 64 28 Oct.
V, | Triumf F;(mt2) | 18 June | 22 June 18 July 28 24 Aug. 62 64 28 Oct.
V3 Mirabelle F, 18 June | 21 June 18 July 27 24 Aug. 61 64 28 Oct.
Vv, Crispina F, 18 June | 23 June 18 July 29 24 Aug. 63 64 28 Oct.
Vs Vertina F; 18 June | 23 June 18 July 29 24 Aug. 63 64 28 Oct.
Vs Artist F, 18 June | 22 June 18 July 28 24 Aug. 62 64 28 Oct.
Vs Pasalimo F, 18 June | 21 June 18 July 27 24 Aug. 61 64 28 Oct.
Vs Kybria F; 18 June | 22 June 18 July 28 24 Aug. 62 64 28 Oct.
Vo Karaoke F, 18 June | 22 June 18 July 28 24 Aug. 62 64 28 Oct.
Table 3

The number of fruits,medium weight and total production. Cultivars cucumber cornichon in, SC Mogos

Agro SRL,Buzau- 2009

Variant Cultivar Number Medium weight Crop Plant , I::;:l
fruits/plants (g/fruit) (kg/plant) density/m kg/m’

Vv, Sirius Fi(mt1) 61 54.06 3.290 2.2 7.240
V, Triumf F;(mt2) 57 54.37 3.094 2.2 6.808
V; Mirabelle F, 72 57.13 4.136 2.2 9.100
V, Crispina F, 53 45.80 2.420 2.2 5.325
Vs Vertina F, 53 45.97 2.447 2.2 5.384
Ve Artist F, 60 49.63 2.999 2.2 6.598
V; Pasalimo F; 78 48.80 3.833 2.2 8.433
Vg Kybria F; 63 48.51 3.044 2.2 6.697
Vo Karaoke F, 59 50.52 2.970 2.2 6.535
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Table 4
Experimental results synthesis. Cultivars cacumber cornichon in, SC Mogos Agro SRL, Buzau- 2009
Total crop Crop differences Crop differences for
Variant Cultivar K g/m2 for mt, Significant mt, Significant
Kg/m” % Kg/m” %

Vi Sirius F;(mt1) 7.240 0 0 - +0.432 +5.97 -

V, | Triumf Fi(mt2)| 6.808 -0.432 -5.97 - 0 0 -

V; Mirabelle F, 9.100 +1.860 | +2.57 XXX +2.292 +33.66 XXX

V4 Crispina F, 5.325 -1.915 -26.45 000 -1.483 -21.78 000

Vs Vertina F, 5.384 -1.856 -25.63 000 -1.424 -20.92 000

V¢ Artist F; 6.598 -0.642 -8.87 0 -0.210 -3.08 -

V; Pasalimo F, 8.433 +1.193 | +16.47 XX +1.625 +23.87 XX

Vs Kybria F; 6.697 -0.543 -7.50 0 -0.111 -1.63 -

Vo Karaoke F, 6.535 -0.705 -9.74 o) -0.273 -4.00 -

DL - 5% - 0.483 kg/m’
DL — 1% - 0.945 kg/m’

DL - 0.1% - 1.716 kg/m®
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ABSTRACT

The researches have been done with the scope of establishing the suitability of two types of soil
(typical chernozem and calcareous alluvial soil) for the onion crop set up through direct sowing.

The biological material used for performing the experience was Diamant sort and Daytona F1
hybrid, with applying the same crop technology.For Diamant cultivar, the highest level of production was
recorded on typical chernozem soil 34.75 t/ha. The cultivation of this sort on the other type of soil has as
consequence a decrease of production level, being recorded negative differences as against mt 1 (V1) with
statistic cover.

The negative difference of -15.75 t/ha as against the standard sample, recorded at cultivating the
some sort on calcareous alluvial soil (V3) is very significant.As compared with the standard sample —
Diamant sort cultivated on typical chernozem, it is seen that the production performances of Daytona F 1
cultivar are superior in case of variant 2 (Daytona F1/typical chernozem), a very significant positive
difference.

Following to the researches performed, it resulted that the highest production was obtained on
typical chernozem soil (42.00 t/ha)) against only 54.67 t/ha on calcareous alluvial soil in case of Daytona
hybrid. In case of Diamant sort, the level of the productions obtained was a little bit lower, but it varied in
the same way as per the type of soil on which the crop was set up.

INTRODUCTION

The onion occupies forth place among the main vegetable species cultivated at world
level and it represents 6% from world vegetables production. In Romania, out of the total area
of 278.9 thousands ha cultivated with vegetables in year 2006, 33.6 thousands ha were
cultivated with onion, and out of total vegetables production of 4141.4 thousands tons, 10 %
was represented by onion. Braila County is found in a very favourable area from point of view
of the ecological areas for onion crop (region with long, rainy and adequately warm springs,
but in the second part of the summer, the time must be warm and dry) (Voinea, 1977). Out of
the total area cultivated with vegetables at county level in year 2007 (3.3 thousands ha), about
20% is cultivated with onion, and from total vegetables production (30.6 thousands tons),
onion represents 17% (Soare, 2008).Average production at county level is quite low, about
12.4t/ha, in the case when crop’s profitableness by using the direct sowing technology starts
from a production of minimum 20 t/ha, even with manual harvesting (Popandron, 2006).

The soil on which the onion crop is set up conditions the size of the production
through its physical (texture, structure, porosity, etc.) and chemical properties (pH, humus
content, mobile potassium and phosphor content, content of soluble salts etc) (Dumitrescu,
1998). Alluvial soils are often recommended, but they are not always appropriate, due to the
fact that in some meadows, alluvial deposits contain much clay that is equally allotted on the
profile of the soil (Munteanu, 2001).The low level of hydraulic conductivity and of infiltration
rate determines a low water stability of structural aggregates, with effect on the air-water
regime of the soil and implicitly, on onion production (Ramirez, 1997). In order to obtain
high, stable and qualitatively productions at onion crop, it is recommended to use hybrids
homologated in last years by companies which are large producers of seeds mainly from
Europe, due to the fact at onion, bulb’s development is decisively influenced by the duration
of day and by the temperature during vegetation (Popandron, 2005). Actual sort was enriched
by some hybrids that are appropriate for crop through direct sowing and is characterized by
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large productions and by earliness: Daytona, Romito, Milena, Tamara, and Cortland (Luchian,
2007).

MATERIALS AND METHODS

The researches have been made between 2003-2005, on experimental variants
mounted on the two types of soil, four repetitions each: typical chernozem that is part of
Cernisoils class, class that at the level of Braila county occupies about 50% from the area and
calcareous alluvial-soils, soil that is part of Protisoils class, class of soils that occupies about
27 % from the arable area of Braila county.For each type of soil, the experimental variants
have been mounted in multi-staged blocks without randomization, the experimental surface
being of 480 m? for each type of soil, the area of a repetition being of 60 m? and total area of
the experience for the two types of soil was of 960 m2.

The biological material used for performing the experience was Diamant sort and
Daytona F1 hybrid, with applying the same crop technology.

Diamant Sort is a typical sort for the crop through direct sowing, semi-late, with a
period of vegetation of 145-150 days; the dry bulbs have the shape of a sharp cone form, with
a slight tendency of flattening, covered with cataphylls of yellow-coppered colour.

Average weight of the bulbs is of 140-150 g, with a limit of variation between 90-300 g. The
production potential in very good technological conditions is of 40-45 t/ha.

Daytona F1 Hybrid is of Dutch origin, it has a period of vegetation of 110-115 days,
it presents resistance to Fusarium and tolerance to Botrytis. It has a root system very well
developed, the bulbs have the ball shaped — elongated form, and the colour of the cataphylls is
beige — brown. The production potential is very good, under conditions of well applied
technologies, productions of 50-60 t/ha are easily obtained. The bulbs have the average
weight between 90-100 g and are characterized through an increased uniformity.

Establishing the degree of suitability for onion crop directly sowed for each type of
soil, was based on establishing on the depth of the arable layer (0-40 cm) of some physical
(texture, apparent density, porosity) and chemical properties (pH, humus content, total content
of soluble salts, mobile P205 and mobile K20 ).

The texture of soil was determined based on the proportion of granulometric fractions
(sand, dust, clay) that intervene in its set up that was made through treating the soil sample by
Kacinski method and separating the granulometric fractions through screening and dropping.
The method consists in dissipation of granulometric fractions by treating the soil sample with
solution of hydrochloric acid 0,2 n, washing with solution of hydrochloric acid 0.05 n,
treating with solution of sodium hydrate 1 n and boiling. Separating the particles is made
through screening (for coarse sand, with diameter over 0,02 mm) and dropping (for dust and
clay, with diameter equal to or less than 0, 2mm). Apparent density (AD) was determined by
reporting the sample of dry soil to the strove at 105°C, to total volume of the soil sample.
Total porosity (TP) was determined through calculation by the formula: TP = (1-AD) x
100/D. Aeration porosity (AP) was determined through calculation by the formula: AP=TP-
FC x AD. The structure of soil was determined on site based on morphological
characterization of the soil profile. The reaction of the soil expressed through pH units was
determined through potentiometric method in water slurry in ratio of 1:2.5. Humus content
was determined through the method of wet oxidation and titrimetric dosing (Walkley-Black).
Total content of soluble salts was determined through conductometric method in soil extract
in soil: water ratio of 1:5. Mobile phosphorus (P205) was determined through Egner-Riehm-
Domingo method, in solution of lactate ammonium actate. Mobile potassium (K20) was
determined through photometric method in Egner-Riehm-Domingo extract (Basaraba, 2000).
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RESULTS AND DISCUSSIONS

The significance of noting down the horizons is the following:

Ap Horizon (A processed) that defines the ploughed layer from the surface of the soil and
which, due to its being cultivated, it suffers changes that make it different from the balance of
the horizon not worked on.

Am Horizon (A molic) is characterized by cumulating best quality humus, that gives it a dark
colour and a very good structure, due to which it is aerated.

The results obtained following to establishing the physical properties of typical
chernozem are presented in table 1. From table 1 it results that on the depth 0-40 cm, in the
granulometric set-up of typical cernozem soil it predominates the soft sand (42.08-44.44%)
that determines a loamy texture (medium), with positive properties on soil’s suitability for the
onion crop directly sowed, due to the fact that the soil does not form crust. The values of
apparent density 1.16 -1.18 g/cm3 show an aerated soil that allows a good development of the
root system in depth, the sowing being done at a depth of 2.0 cm. The well developed
glomerular structure ensures on the depth of 0-40 cm a total porosity comprised between 56.3-
55.2 %, out of which aeration porosity is of 23.8 -23.6 %, these values ensuring to the plants
an aero-water regime favourable to an optimum breeding and development. Due to the
structuring, soil moistures on high depth that leads to forming water reserves in depth, and in
the draught periods, no cracks appear in the soil.

Analysing the results obtained at determining the chemical properties presented in
table 2, it is observed that the reaction of the soil on the depth of 0-40 cm is slightly alkaline
with values of pH between 7.81-7.87. The soil’s supply with humus is medium, with values
comprised between 3.58-2.49 %, these values ensuring a humus reserve on the depth of 0-40
cm of 156 t/ha.

The supply with mobile phosphor is weak, the content of mobile phosphor varying
between 46-39 ppm, this making necessary the application of chemical fertilizers with
phosphor. The content of mobile potassium is medium (225-160 ppm). The total content of
soluble salts is under 100 mg/100 g soil that shows that the soil is not affected by salinization
processes. The significance of noting down the horizons is for Ap and AC horizons the same
as for typical chernozem, and Ao horizon (A ocric) is characterized through a light colour due
to a small content of organic material and it becomes massive and hard or very hard in the dry
period of the year.

From table 3 it results that in the granulometric set up of calcareous alluvial-soil it
predominates the clay mineral fraction, with values between 42.88-44.01% determining
including the soil in soft textural class, clayish loam subclass, with negative properties on
soil’s suitability for the onion crop directly sowed, due to the fact that soil forms a crust. The
soft texture determines: reduced aeration, humidity excess in the rainy periods and water
puddles at soil’s surface, a short interval of optimum humidity in the soil, a high resistance at
ploughing, superficial rooting. The value of apparent density on the depth of 0-10 cm of 1.25
g/cm3, shows a soil with a moderate compactation even from the surface, that makes sowing
to be made more superficially at the depth of 1.5 cm and energy consumption for performing
the ploughing works and for preparing the germinal bed should be high; also, for obtaining
some quality works, there is necessary to perform more crossings, and the interval of time
when the soil can be worked on is short. The compacting of the soil has as effect also the fact
that the soil is hard to warm. On the depth of 15-40 cm, apparent density has values of 1.37 -
1.42 g/cm3, that leads to a soil compacted in depth. The small grain size structure, poorly
developed, ensures values of total porosity of 47.5-44.7 %, out of which 10.3-4.0 % is
aeration porosity. These values of aeration porosity are small, that is why the air regime from
soil is not satisfactory to the respiration of onion plants’ roots. This presupposes applying a
higher number of soil’s aeration works during vegetation period. Over the depth of 40 cm, the
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soil is not structured, that is why it cannot form water reserves in depth; consequently,
phenomena of puddles appear when abundant precipitations fall or when high norms of
irrigations are used.

From table 4 it results that the reaction of the soil is lightly alkaline, with values of pH
between 7.82-7.94. It is observed that at the same time with the depth, the value of pH
increases also, because it takes place an increase of the quantity of calcium carbonate that is
washed from the surface to the base of the soil profile. Soil’s supply with humus is poor, the
content of organic material varying between 2.94-2.47 % that ensures humus reserve of 113
t/ha on the depth 0-40 cm. The supply with mobile phosphor is poor, its content varying
between 47-42 ppm that makes necessary to apply the fertilizers with phosphor. The content
of mobile potassium is medium (197-165 ppm). The total content of soluble salts is under 100
mg/100 g soil that shows that the soil is not affected by salinization processes. The results of
onion bulbs’ production on the two types of soil analysed and on each cultivar are presented
in table 5. The results regarding the production recorded during the three years of experiments
reported in t/ha, have been arranged per variants and repetitions wise. These data regarding
average production of each variant have been statistically interpreted as per the method of the
analysis of the variation specific to bi-factorial experiences. From the tables with synthesis
results there have been chosen for presentation only those regarding the influence of the type
of soil and cultivar on the production at the onion directly sowed.(table 6 and 7)

From table 6 it results that for Diamant cultivar; the highest level of production was
recorded on typical chernozem soil 34.75 t/ha. The cultivation of this sort on the other type of
soil has as consequence a decrease of production level, being recorded negative differences as
against mt 1 (V1) with statistic cover. The negative difference of -15.75 t/ha as against the
standard sample, recorded at cultivating the some sort on calcareous alluvial soil (V3) is very
significant. At Daytona F1 hybrid, against standard sample (V2), at variant 4 (culture on
calcareous alluvial soil), statistic interpretation highlights a negative difference of -19.02 t/ha,
difference also very significant. Synthesis data regarding sort’s influence on total production
at onion directly sowed presented in table 7 highlights following aspects: As compared with
the standard sample — Diamant sort cultivated on typical chernozem, it is seen that the
production performances of Daytona F 1 cultivar are superior in case of variant 2 (Daytona
Fl/typical chernozem), a very significant positive difference.In the same conditions, the
similar differences of production between the standard sample and the other variant at which
it was worked with Diamant sort is negative (-15.75 t/ha), having a very good statistical cover
(a very significant negative difference).In a similar case is found also the variant V4 (Daytona
F1/calcareous alluvial soil) at which the negative difference (-11.77 t/ha) against the standard
sample is very significant.

CONCLUSIONS

For onion crops directly sowed, the typical chernozem type of soil is recommended,
on which the production obtained was superior at the two cultivars with which it was worked,
as against calcareous alluvial soil.

The production performances of this technology of crop on alluvial soils are not good
for the cultivars with which it was worked on. This observation allows formulating the
recommendation that on the alluvial soils with clayish loamy texture, directly sowed onion
crops should not be set up, no matter if traditional sorts (Diamant) or hybrids of recent
generation (Daytona F1) are used.

Out of the two cultivars used, it is recommended using with priority Daytona F1
hybrid, due to the fact it is more productive (42.0 t/ha), as compared with traditional sort
Diamant (34.75 t/ha).
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TABLES
Table 1
Physical properties of typical chernozem soil formed on loamy loess
in plain conditions
Specification/horizons Ap Am
Depths (cm) 0-20 30-40
Coarse sand (2,0-0,2mm)% 0.05 0.05
Soft sand (0,2-0,02mm) % 44.44 42.08
Dust (0,02-0,002mm)% 25.49 31.29
Clay (under 0,002mm)% out of which: 30.02 26.58
Physical clay (under 0.01mm)% 37.93 43.56
Texture LL LL
Apparent density (AD g/cm’) 1.16 1.18
Total porosity (TP%) 56.30 55.20
Aeration porosity (AP%) 23.80 23.60
Table 2
Chemical properties of typical chernozem soil formed on loamy loess
in plain conditions
Specification/horizons Ap Am
Depths (cm) 0-20 30-40
pH in water 7.81 7.87
Humus (%) 3.58 2.49
P mobile(ppm) 46 39
K mobile(ppm) 225 160
Soluble salts (1:5) mg/100g soil - 62
Table 3

Physical properties of calcareous alluvial soil formed on river deposits,
under conditions of plain meadow

Specification/horizons Ap “Ao AC
Depths (cm) 0-10 15-25 30-40
Coarse sand (2,0-0,2mm)% 0.19 0.16 0.06
Soft sand (0,2-0,02mm) % 24.56 21.03 14.83
Dust (0,02-0,002mm) % 32.37 34.80 40.54
Clay (under 0,002mm)% out of which: 42.88 44.01 44.57
Physical clay (under 0.01mm)% 65.54 71.64 73.54
Texture LA LA LA
Apparent density (AD g/cm’) 1.25 1.37 1.42
Total porosity (TP%) 47.50 45.60 44.70
Aeration porosity (AP%) 10.30 5.70 4.00
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Table 4
Chemical properties of calcareous alluvial soil formed on river deposits,
in conditions of plain meadow
Specification/horizons Ap Am AC
Depths (cm) 0-10 15-25 30-40
pH in water 7.82 7.86 7.94
Humus (%) 2.94 2.77 2.47
P mobile (ppm) 47 45 42
K mobile (ppm) 197 184 165
Soluble salts (1:5) mg/100g soil - 71 61
Table 5

Average of onion bulbs’ production (t/ha) directly sowed, per repetitions and variants wise,
in Briila County, in the period 2003-2005

MNor | Seecification | Culvar |y e R e
1 (mt) Typical Diamant 3441 | 36.25 | 34.84 33.52 34.75
2 chernozem Daytona F1 42.43 | 4270 | 41.96 40.92 42.00
3 Calcareous Diamant 20.26 19.89 | 18.32 17.54 19.00
4 alluvial-soil Daytona F1 2341 | 2478 | 21.86 21.87 22.98
Table 6
Influence of type of soil on total production at onion directly sowed
in Braila County, in the period 2003-2005
. Average .
Ve;:)ant Type of soil Cultivar production Differences Significance
) t/ha % t/ha
1 (mtl) Typical Diamant 34.75 | 100.00 0.00 -
2 (mt 2) chernozem Daytona F1 42.00 | 100.00 0.00 -
3 Calcareous Diamant 19.00 | 54.67 -15.75 000
4 alluvial-soil Daytona F1 2298 | 54.71 -19.02 000
DL 5 % = 1.28 t/ha
DL 1 % =1.84 t/ha
DL 0,1 % =2.70 t/ha
Table 7
Influence of the cultivar on total production at onion directly sowed
in Braila County in the period 2003-2005
. Average .
VaNr:)ant Type of soil Cultivar production Differences Significance
) t/ha % t/ha
1 (mt1) Typical Diamant 34.75 | 100.00 0.00 -
2 (mt 2) chernozem Daytona F1 42.00 | 120.86 +7.25 FwE
3 Calcareous Diamant 19.00 | 54.67 -15.75 000
4 alluvial-soil Daytona F1 22.98 | 66.13 -11.77 000

DL 5 % =0.88 t/ha
DL 1 % =1.24 t/ha
DL 0.1 % =1.75 t/ha
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ABSTRACT

The researches performed had as objective determining the types of soil that offer the best
conditions for autumn cabbage crop that will be recommended for micro-zoning this crop in Braila
County.

Experimental variants mounted on each of the four types of soil, four repetitions each: typical
chernozem, saline chernozem, calcareous alluvial-soils and saline alluvial- soils.

For each type of soil, the experimental variants have been mounted in multi-staged blocks without
randomization, the experimental surface being of 480 m? for each type of soil, the area of a repetition
being of 60 m? and total area of the experience for the four types of soil was of 1920 m2.

The biological material used for performing the experience was De Buzau sort and Krautkaiser
F1 hybrid, with applying the same crop technology.

Accordingly, for the sort De Buziu, the highest level of production was recorded on calcareous
alluvial soil 90.44 t/ha, recording a positive difference distinctly significant against standard sample.
Cultivating this sort on other types of soil had as consequence decrease in production level, being recorded
negative differences against mt 1 (V1) with statistic cover.

At Krautkaiser F1 cultivar, against the standard sample (V2), at variant V6 (crop on calcareous
alluvial soil), the statistic interpretation highlights a positive difference of +4.76 t/ha that is very
significant. At the same cultivar, the negative production differences of -3.86 t/ha and -8.18 t/ha are very
significant.

Setting up the autumn cabbage crops by using the cultivars De Buziu and Krautkaiser F1 is
recommended on calcareous alluvial and typical chernozem soils, because on these types of soil, there have
been obtained productions larger by 8.53-14.26 t/ha at De Buziu sort and by 8.62-12.94 t/ha at
Krautkaiser F1 hybrid, as against saline chernozem and saline alluvial soil.

INTRODUCTION

White cabbage is considered a medicine vegetable, even though the food value is
reduced; cabbage is consumed during entire year in fresh state or sauerkraut, due to its content
in mineral salts, carbohydrates and vitamins.The main producer of cabbage in the world is
Asia, which produces over 70 % from world production, as against Europe where about 19 %
from total production is produced. In our country, the area occupied with cabbage in year
2006 was of about 45 thousand ha, that means about 10% from the area cultivated in Europe,
and out of European cabbage production, in our country there is produced about 7%. Annual
consumption of cabbage/inhabitant is about 25-35 kg, which means approximately 1/4 from
total vegetables consumption (Beceanu, 2006). In Braila county, cabbage occupies forth place
as surface, the percentage being 6 % from total area cultivated with vegetables at county level
(4 thousand ha) and 10% out of the total of vegetables production (52.6 thousand tons) (Soare,
2008). The soils recommended for autumn cabbage crop are the medium to compact soils that
retain water better during summer and are heating less, with a neutral to slightly alkaline
reaction (pH=6.5-7.8) (Apahidean, 2007). On heavy soils, cabbage productions are reduced
due to the fact that cabbage develops a weak root system, in this case being diminished the
possibilities to supply with water and nutritional substances (Dumitrescu, 1998). Total area of
root system is 50 times larger than leaves area. Actual range of white cabbage cultivars
comprises foreign sorts and hybrids (Ballet F1, Falvius F1. Musketter F1, Piton F1, Santorino
F1) that proved to be adaptable to the climate conditions from our country (Gldman, 2005).
Comparing the suitability of different sorts (Field Winner, Varazdinski) and hybrids (Cecile,
Krautman, Krautkaiser) of cabbage for pickling, it was noticed that the hybrids have big and
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globular head and short internal stem as compared with the sorts at which the head is flattened
and with internal stem longer with up to 50% as compared to hybrids. These characteristics of
hybrids recommend them for being conserved by pickling (Zutic, 2007).

The fertilization of the cabbage crop on the direction of the rows proved to be an
efficient method by improving the uniformity of growth, without having any connection to the
natural fertility of the soil (Murakami, 2006). The efficiency of weeds’ chemical control in
cabbage crops is influenced by the moment of crop’s set up, so the quantity of bio-mass of the
weeds is the largest when the crop is set up earlier and decreases as the cabbage crop is set up
later (Caruso, 2000).

MATERIALS AND METHODS

The researches have been made between 2003-2005, in Braila County, on
experimental variants mounted on each of the four types of soil, four repetitions each: typical
chernozem, saline chernozem, soils that are part of Cernisoils class, class that at the level of
Braila county occupies about 50% from the area and calcareous alluvial-soils and saline
alluvial soils, soils that are part of Protisoils class, class of soils that occupies about 27 %
from the arable area of Brdila county. For each type of soil, the experimental variants have
been mounted in multi-staged blocks without randomization, the experimental surface being
of 480 m? for each type of soil, the area of a repetition being of 60 m? and total area of the
experience for the four types of soil was of 1920 m2?. The biological material used for
performing the experience was De Buzau sort and Krautkaiser F1 hybrid, with applying the
same crop technology.

De Buziu Sort is an aboriginal sort created at Vegetable Research and Development
Station Buzau, recorded in the Official Catalogue of crop plants’ sorts and hybrids since 1962.
It is a late sort of autumn cabbage, with a period of vegetation of 135 —145 days from the date
of planting, tolerant against diseases, with a very vigorous growth. It forms a large rosette of
leaves, the head has the globular - flattened form, very tight, of rimed green- bluish color, soft
interior leaves, of white color, juicy, average weight of the head 2 — 3.5 kg.

Krautkaiser F1 is a Dutch hybrid, recorded in Official Catalogue of crop plants’ sorts
and hybrids since 1998.1t is a late hybrid of autumn cabbage, with a vegetation period of 140-
145 days after planting.The growth is vigorous; the head has a rounded-flattened form,
average weight 2.5-3 kg. It is a very productive hybrid that is kept in the field for a longer
period of time without cracking and is recommended for pickling.

These four types of soil have been analyzed from point of view of physical properties
(texture, structure, apparent density, porosity, capacity of maximum accumulation of water),
determining these physical properties being done through specific methods.

The texture of soil was determined based on the proportion of granulometric fractions
(sand, dust, clay) that intervene in its set up that was made through treating the soil sample by
Kacinski method and separating the granulometric fractions through screening and dropping.
The method consists in dissipation of granulometric fractions by treating the soil sample with
solution of hydrochloric acid 0,2 n, washing with solution of hydrochloric acid 0.05 n,
treating with solution of sodium hydrate 1 n and boiling. Separating the particles is made
through screening (for coarse sand, with diameter over 0.02 mm) and dropping (for dust and
clay, with diameter equal to or less than 0.2mm). Apparent density (AD) was determined by
reporting the sample of dry soil to the strove at 105°C, to total volume of the soil sample.
Total porosity (TP) was determined through calculation by the formula: TP = (1-AD) x
100/D.Aeration porosity (AP) was determined through calculation by the formula: AP=TP-FC
x AD. Capacity of maximum giving up of water into the soil (%) was calculated as per the
formula: CAC max = TC-FC, where TC = total water capacity of the soil, and FC= soil’s field
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water capacity. The structure of soil was determined on site based on morphological
characterization of the soil profile.

RESULTS AND DISCUSSIONS

The behavior of autumn cabbage crop is firstly influenced by the physical and
chemical properties of the soil, then by the production’s genetic potential of the cultivar and
not lastly, by the elements of the technology applied. In this document, there are determined
the physical properties of those four types of soil (typical chernozem, saline chernozem,
calcareous alluvial soil and saline alluvial soil), these being correlated with the size of the
productions obtained at the two cultivars with which is was worked.

The significance of noting down the horizons is the following:

Ap Horizon (A processed) that defines the ploughed layer from the surface of the soil and
which, due to its being cultivated, it suffers changes that make it different from the balance of
the horizon not worked.

Am Horizon (A molic) is characterized by cumulating best quality humus, that gives it a dark
colour and a very good structure, due to which it is aerated.

From table 1 it results that on the depth 0-40 cm, the texture is loamy (medium)

because in the granulometric set-up of typical cernozem soil, it predominates the soft sand
(42.08-44.44%), texture that favours the root to explore a large volume of soil.
Apparent density between 1.16 -1.18 g/cm?3 - values that show an aerated soil that determines
performing quality works of the soil. The well developed glomerular structure ensures on the
depth of 0-40 cm a total porosity comprised between 56.3- 55.2%, out of which aeration
porosity is of 23.8 -23.6%, these values ensuring to the plants an aero-water regime
favourable to an optimum breeding and development. The values of the capacity of maximum
accumulation of water between 20.5-19.9% show that the soil is permeable, letting the water
to flow in depth where water reserves are made.The significance of noting down the horizons
is the same as in case of typical chernozem.

From the results presented in table 2 it results that the texture of saline chernozem
soil’s texture on the depth of 0-40 cm is loamy (medium), predominating in the granulometric
set up of the soft sand particles in proportion of 43.68 - 40.0 %, the soil’s structure is
glomerular and ensures values of total porosity of 53.1-55.4 %, out of which between 28.5-
23.7 % is aeration porosity, values that ensure a favorable air-water regime. The values of
apparent density 1.16-0-1.20 g/cm3 show an aerated soil that allows an optimum development
in depth of the root system; over the depth of 30 cm it takes place an increase in the apparent
density values, following to decreasing the content of organic material from the soil.The
capacity of maximum giving up of water has values between 23.5-17.7 %, these values
showing that the soil is permeable, leaving the water to flow into depth where water reserves
are made.At the depth of 40-50 cm, it appears a process of poor salinization of chlorine nature
that has a moderate effect on diminishing the production.

The significance of noting down the horizons is for Ap and AC horizons the same as
for typical chernozem, and Ao horizon (A ocric) is characterized through a light colour due to
a small content of organic material and it becomes massive and hard or very hard in the dry
period of the year.

From table 3 it results that in the granulometric set up of the calcareous alluvial-soil, it
predominates the clay mineral fraction, with values between 42.88 - 44.01% determining the
inclusion of the soil in soft textural class, clayish loam subclass. The soft texture determines:
reduced aeration, humidity excess in the rainy periods and water puddles at soil’s surface, a
short interval of optimum humidity in the soil, a high resistance at ploughing, superficial
rooting. The value of apparent density on the depth of 0-10 cm is of 1.25 g/cm3, that shows a
soil with a moderate compactation even from the surface, that has as effect increasing the
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energy consumption for performing soil’s works; also for obtaining some quality works is
necessary to perform more crossings, and the interval of time when the soil can be worked on
is short. The compacting of the soil has as effect also the fact that the soil is hard to warm. On
the depth of 15-40 cm, apparent density has values of 1.37 -1.42 g/cm3, which show a soil
compacted in depth.Values of total porosity of 47.5-44.7 %, out of which 10.3-4.0 % is
aeration porosity, are determined by the small grain size structure and poorly developed.
These values of aeration porosity are small, that is why the air regime from the soil is
satisfactory to the respiration of plants’ roots. This presupposes applying a larger number of
works of soil’s aeration during vegetation period. Over the depth of 40 cm, the soil is not
structured and that is why it cannot form water reserves in depth; consequently, phenomena of
puddles appear when abundant precipitations fall or when high norms of irrigations are
used.The capacity of maximum giving up of water into the soil has small values comprised
between 8.7-2.8 % on the depth of 0-40 cm that shows that as the clay content increases, total
porosity decreases and the water cannot be drained in depth. The water is lost through
evaporation-transpiration at the soil’s surface and not long time after humectation, the
superficial surface will dry and the plants will suffer due to lack of water. During the periods
of drought, cracks appear into the soil that accelerates water loss from soil’s depth. But a
small soil’s capacity of accumulation of water is also benefic to cabbage crop because water
retention by soil’s particles has as effect prevention of its excessive heating, with high
importance because at autumn cabbage, intense vegetable growths appear in very hot periods.

The significance of noting down the horizons is the same as at calcareous alluvial soil.
From the results regarding physical properties presented in table 4 it results that the
granulometric fraction that predominates in saline alluvial soil composition on the depth of 0-
40 cm is clay 42.12-44.78 %, values that determine including the soil in soft textural class,
clayish loam subclass, with negative properties on the growth and development of the
cabbage plants’ root systems.The apparent density on the depth of 0-40 cm has large values
between 1.34 -1.44 g/cm3, that shows a compacting process even from the soil’s surface with
negative effects on the depths of roots penetrations and on the rhythm of soil heating, being
necessary to apply works of soil’s aeration more often. Also, it is more difficult to prepare the
field in order to perform the planting, through more crossings with farming equipments. The
small grain size structure poorly developed in the arable layer and the lack of structuring in
depth of the soil determines values of total porosity between 49.8-44.8 %, out of which
between 14.2 -9.5 % is aeration porosity, ensuring an unsatisfactory air regime. The capacity
of maximum giving up of water into the soil has small values comprised between 8.1-2.9 on
the depth of 0-40 cm, determining alternation of the periods when the soil is over-saturated
with water in periods of excessive drought.

Average cabbage production obtained on each crop variant was statistically interpreted
through the analysis of the variation specific to bi-factorial experiences and the results are
presented in table 5.

From the results presented in table 5 it results that the type of soil powerfully
influences the level of production.Accordingly, for the sort De Buzau, the highest level of
production was recorded on calcareous alluvial soil 90.44 t/ha, recording a positive difference
distinctly significant against standard sample. Cultivating this sort on other types of soil had
as consequence decrease in production level, being recorded negative differences against mt 1
(V1) with statistic cover.On the type of soil: saline chernozem, the production decreases
against the standard samples with — 5.26 t/ha, a very significant negative difference.

The negative difference of -10.99 t/ha as against the standard sample, recorded at
cultivating the same sort on saline alluvial soil (V7), is very significant. At Krautkaiser F1
cultivar, against the standard sample (V2), at variant V6 (crop on calcareous alluvial soil), the
statistic interpretation highlights a positive difference of +4.76 t/ha that is very significant. At
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the same cultivar, the negative production differences of -3.86 t/ha and -8.18 t/ha are very
significant.

CONCLUSIONS

For setting up autumn cabbage crops there are recommended the soils with a medium
to heavier texture (loamy-clayish) with a clay content comprised between 33 - 45%, with a
good capacity to retain water, well supplied with humus, free of salinization processes
(calcareous alluvial soil).

Setting up the autumn cabbage crops by using the cultivars De Buzdu and Krautkaiser
F1 is recommended on calcareous alluvial and typical chernozem soils, because on these
types of soil, there have been obtained productions larger by 8.53-14.26 t/ha at De Buzau sort
and by 8.62-12.94 t/ha at Krautkaiser F1 hybrid, as against saline chernozem and saline
alluvial soil.

It is not recommended to set up cabbage crops on saline chernozem and saline alluvial
soil, but when it is required, it is recommended to use De Buzau sort that is superior to
Krautkaiser F1 cultivar.
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TABLES
Table 1
Physical properties of typical chernozem soil formed on loamy loess
in plain conditions
Specification/Horizons Ap Am
Depths (cm) 0-20 30-40
Coarse sand (2,0-0,2mm)% 0.05 0.05
Soft sand (0,2-0,02mm)% 44.44 42.08
Dust (0,02-0,002mm)% 25.49 31.29
Clay (under 0,002mm)% out of which: 30.02 26.58
Physical clay (under 0.01mm)% 37.93 43.56
Texture LL LL
Apparent density (AD g/cm’) 1.16 1.18
Total porosity (TP%) 56.30 55.20
Aeration porosity (AP%) 23.80 23.60
Capacity of maximum giving up (%) 20.50 19.90
Table 2
Physical properties of saline chernozem soil formed on loamy
loess in plain conditions
Specification/Horizons Ap Am
Depth (cm) 0-10 30-40
Coarse sand (2,0-0,2mm)% 1.32 1.07
Soft sand (0,2-0,02mm) % 43.68 40.00
Dust (0,02-0,002mm)% 27.18 27.66
Clay (under 0,002mm)% out of which: 27.82 31.27
Physical clay (under 0.01mm)% 40.87 43.04
Texture LL LL
Apparent density (AD g/cm’) 1.16 1.20
Total porosity (TP%) 55.40 53.10
Aeration porosity (AP%) 28.50 23.70
Capacity of maximum giving up (%) 23.50 17.70
Table 3
Physical properties of calcareous alluvial soil formed on river deposits,
under conditions of plain meadow
Specification/Horizons Ap Ao AC
Depth (cm) 0-10 15-25 30-40
Coarse sand (2,0-0,2mm)% 0.19 0.16 0.06
Soft sand (0,2-0,02mm) % 24.56 21.03 14.83
Dust (0,02-0,002mm) % 32.37 34.80 40.54
Clay (under 0,002mm)% out of which: 42.88 44.01 44.57
Physical clay (under 0.01mm)% 65.54 71.64 73.54
Texture LA LA LA
Apparent density (AD g/cm’) 1.25 1.37 1.42
Total porosity (TP%) 47.50 45.60 44.70
“Aeration porosity (AP%) 10.30 5.70 4.00
Capacity of maximum giving up (%) 8.70 4.10 2.80

196



Lucriri stiintifice USAMYV Bucuresti, Seria B, vol. LV, 2011

Table 4
Physical properties of saline alluvial soil formed on river deposits,
in conditions of plain meadow
Specification/Horizons Ap Ao AC
Depth (cm) 0-10 20-30 30-40
Coarse sand (2,0-0,2mm)% 0.04 0.04 0.03
Soft sand (0,2-0,02mm)% 22.69 22.52 22.23
Dust (0,02-0,002mm)% 33.85 35.32 32.96
Clay (under 0,002mm)% out of which: 43.42 42.12 44.78
Physical clay (under 0.01mm)% 75.96 76.07 79.52
Texture LA LA LA
Apparent density (AD g/cm’) 1.34 1.40 1.44
Total porosity (TP%) 49.80 46.50 44.80
Aeration porosity (AP%) 14.20 11.40 9.50
Capacity of maximum giving up ( %) 8.10 4.50 2.90
Table 5
Influence of the type of soil on the autumn cabbage production in Braila County,
in the period 2003-2005
. Average .
Va;\ll':)ant Type of soil Cultivar production Differences Significance
) t/ha % t/ha
1 (mt1) Typical de Buzau 87.17 | 100.00 0.00 -
2 (mt 2) chernozem Krautkaiser F1 83.32 | 100.00 0.00 -
3 Saline de Buzau 81.19 | 93.96 -5.26 -
4 chernozem Krautkaiser F1 79.46 | 95.36 -3.86 000
5 Calcareous de Buzau 90.44 | 103.75 +3.27 w
6 alluvial-soil Krautkaiser F1 88.08 | 105.71 +4.76 ok
7 Saline alluvial de Buzau 76.18 87.39 -10.99 000
8 soil Krautkaiser F1 75.14 | 90.18 -8.18 000

DL 5 % =1.32 t/ha
DL 1 % =2.56 t/ha
DL 0,1 % =3.45 t/ha
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ABSTRACT

The hybrid is one of the most important technological factors that influence the quantity and
quality of production. The results presented in this paper demonstrate the influence of hybrid on
morphological and production characteristics of sweet corn. Main phenophases of growth and
development in sweet corn were appeared differently depending on hybrid. Deliciul verii hybrid was the
first at phenophase of anthesis (67 days) as well as silk emergence phenophase (72 days), followed by
hybrids Prima and Boston, while the hybrid 702 was later, requiring 81 days for anthesis and 95 days for
silk emergence. Therefore, harvesting took place differently, the first three hybrids reaching consumption
maturity in 107 days while 702 hybrid reached consumption maturity 10 days later. The highest
production level was recorded for 702 hybrid, for which 21.8 tons/ha were harvested. Local hybrids had
cobs of a lower size compared to the foreign hybrids, but have formed more cobs per plant, achieving
production of 18.6 to 20.7 t/ha, which exceeded the Boston hybrid. Foreign hybrids were superior to the
indigenous regarding the higher percent of ears (80%) from the total mass.

INTRODUCTION

Sweet corn is considered to be a real source of food, witch has proved to have a high
caloric content and nutritional value compared to the usual corn. Fresh or preserved, provides
a real vitamin, mineral and energy intake, and is an important source of micronutrients,
especially magnesium (48mg/100g grains), which is usually missing from other vegetable
products (Tracy, 1994). The energy value of sweet corn is 370 kJ/100g grains, being higher
than green peas. After Bajurian and Turcanu, 1980, quoted by Stan, 1992, at technological
maturity, seeds contain 25-27% dry matter, 14-15% carbohydrates, 5-5,5% protein, 0,75% fat,
amino acids, significant amounts of vitamins: C, B, PP, E and minerals (K, P, Ca, Mg, Fe).

Sweet corn is used in food industry as raw material for canning, but it is also eaten
fresh in the milk stage as boiled corn or in the preparation of different corn mashes, garnishes
for steakes, stewed fruits, cream-soups of corn and flour from sugar corn is in the composition
of various pastries (Valceanu, 1982, Ciofu, et.al. 2003).

Sweet corn is one of the most popular vegetables in the U.S. market, ranking second in
consumption after tomato and seventh between fresh vegetables (Goldman and Tracy, 1994).
Every year, 226.000 hectares in the U.S. are planted with sweet corn and turnover resulting
from the marketing of the product is over 180 million dollars. This culture is also very popular
in Japan, Taiwan, South Korea, where they occupy 20.000 ha. In Europe, significant areas are
grown in France (17.100 ha), Italy (4.800 ha) and Spain (2.100 ha).

The sweet corn culture in our country began to expand much later, one of the reasons
being that the population used and is still using in consumption corn cultivars for grain that is
consumed in the milk stage as boiled or fried corn.

Since lately, sweet corn began to sell in supermarkets, as fresh or preserved vegetable
and the fact that this product is known and appreciated by the buyers, explains the need for
further studies on the development of technological measures to allow expansion of the
culture in Romania.

The main objective of the undertaken research was to establish a technology
framework for sweet corn in order to make possible the achieving of a higher production at a
price as low as possible in order to place on the market of a quality product, primarily as fresh
vegetables, but also as preserved.
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The paper presents partial results regarding the influence of hybrid on plant growth
and development, production potential, and some correlations between different
morphological characteristics and the level of production for sweet corn.

MATERIALS AND METHODS

Experience was held in 2011 in the town Dalga, Calarasi County.

The biological material was represented by two Romanian hybrids: Deliciul verii and
Prima and of two hybrids from foreign assortment: Boston hybrid and 702 hybrid.

During the experiment, it was realised many observations, measurements and
determinations, which were used specific working methods namely:

- Morphometric determinations (plant height, height of the first ear insertion point), on
the variants and repetions. It was maded observations and determinations on 10 plants
in 4 repetitions.

- Phenological determinations: sowing date, date of emerging, date of anthesis and date
of silk emergence.

- Production potential was determined by recording the number of ears formed per
plant, their average mass and calculates the average production per plant and per
hectar, for each variant studied. The results were interpreted statistically by analysis of
variance.

- Calculation of correlations between some elements of growth and productivity for the
four sweet corn hybrids was performed by using statistical methods applied in
agricultural and biological experiments (Ceapoiu, 1968).

The technology used in the experiences was selected from the literature for sweet corn
(Stan, 1992, Ciofu, et.al., 2003).

Culture was established by sowing, when the soil temperature has reached 8 to 10° C,
respectively on 07.04.2011. Density used was 60.000 plants/ha. On May the 5™, thinning has
been made to nest. Weed control was done by hand hoeing and two applications of herbicide
Laudis.

Sweet corn harvesting occurs when they reach the maturity stage of consumption
(milk-wax stage) when the cob is hard, well covered by leaves, and silk became brown and
dry. The experience data collection was different, as the hybrids studied have reached
tehnological maturity, namely: 23™ of July for Deliciul Verii, Prima and Boston, respectively
at 3" of August for 702 hybrid.

RESULTS AND DISCUSSIONS

In specific climatic conditions of Dalga locality in 2011, for sweet corn emergence it
took on average 14 days after sowing. From the results presented in Table 1, we can see that
the number of days for the emergence of the seed of the cultivars studied varied between 11
(Deliciul verii) to 17 days (702). Compared to the species average, the seed emergence
occurred with 2-3 days earlier for local hybrids, while foreign hybrids seed emergence
occurred with 2-3 days later.

The phenophase of anthesis started at 67 days from sowing for Deliciul verii, at 71
days for Prima and Boston and at 81 days for 702, differences for average was between -5,5
and +8,5 days.

The phenophase of silk emergence occurred differently by the hybrid. On first place
was Deliciul verii (72 days), followed by Boston (74 days), Prima (75 days) and on the last
place was 702 (95 days). It should be noted that to achieve this phenophase, hybrids were
characterized by the highest difference with species average namely - 7 to + 16 days.

Harvesting began in the same order; the first three hybrids reached consumption
maturity (milk-wax stage) in 107 days, with almost three days earlier than average, and the
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last one was 702 which came to consumption maturity after 118 days, 8 days later than
average.

It can be concluded that the influence of hybrid on the development phenophases is
obvious. Unlike other three hybrids, 702 was with 11 days later.

Influence of hybrid on plant growth is clear from the data presented in Table 2 and
Figure 2.

From the measurements made on plants followed that in the experimental conditions,
plant height varied between 180 and 243 cm, with an average of 200 cm. It is noted that the
702 hybrid exceeded the average with 43 cm, making very significant positive differences
(21.5%), while the other hybrids have been much lower, but below the average.

Concerning the first ear insertion height, stands out the 702 hybrid, followed by
Boston hybrid, both hybrids above the average with very significant to significant differences
(21.5% and 3%). While the Romanian hybrids Deliciul verii and Prima have been very
significantly lower differences, with 7-8% below the average.

From Figure 2 we can see that between plant height and ear insertion height there is a
strong relation which is confirmed by regression line. Between these two properties exists a
very significant correlation (r ?=0.7649).

Hybrids have been particularly studied in the ear morphometry. From Table 3 we can
see that the number of cobs per plant was trained an average of 1.2 with very small
differences between hybrids. It can be seen that there is an inverse correlation between the
number of cobs per plant and ear size. For example Prima hybrid exceeded control (average)
in the number of ears per plant but the size of ears was below average values, while at Boston
hybrid, number of ears was below average, but had over-sized values of ears. 702 hybrid was
marked by the large size of ears (19.3 cm long and 5.1 cm diameter), the number of rows of
grain (20) and grains per row (40), exceeding the average values .

As shown in Table 4, in the climatic conditions of 2011, at Dalga, Calarasi County, the
average weight of sweet corn cobs it was 290.5 g. Foreign hybrids had a higher average mass
of the cob. The first place was at 702 with 314 g/cob, exceeding the average of 8% and the
last one it was Prima with 244g/cob, 16% below the average.

Studied hybrids were differentiated by weight of the cob components to its total mass.
In this respect all foreign hybrids has shown a high percent of ear mass from 79.4 to 80% of
the total mass, with differences of 2 - 2.6% of the average. Accordingly, these hybrids has
been the smallest share of leaves (cover of the ear), which accounted 20 to 20.6% by weight,
compared with 23.6 to 26.1% on local hybrids and 22.58% on average.

Concerning the mean mass of cobs (ear + cover leaves) per plant, hybrids behaved
differently, this fact being explained by the different number of cobs per plant. Thus, the first
was 702 hybrid which has 364 g per plant, but the following was Romanian hybrids Deliciul
verii and Prima with 346 g and 310 g per plant respectively. At the last place was Boston
hybrid with 308 g mass of cobs per plant.

These differences in the productive potential of different hybrids were reflected on the
production results achieved.

In the experimental conditions, at the 4 hybrids of sweet corn, cobs production varied
from 18,472 to 21,817 kg/ha, with an average of 19,907 kg/ha (Table 5). Were observed with
the highest production values 702 (21,817 kg/ha), followed by Deliciul verii (20,755 kg/ha),
which exceeded the average with very significant to distinct significant differences (9.6%,
respectively 4.3%).

Between some elements of growth and productivity of sweet corn hybrids studied, it
was revealed the existence of strong positive correlations (Figure 3 and 4).
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Plant size makes strong positive correlation (r* = 0.5112 ) with the production of cobs,
which means that production is directly determined by the vigour of the plant (Figure 3)
71.5% of the total variation of the production is determined by the height of the plants.

Correlation between ear insertion height and yield per plant is strong positive (I* =
0.5439). From the total variation in production, about 74% can be attributed to variation in
height of ear insertion (Figure 4).

CONCLUSIONS

e Romanian hybrids were better adapted to environmental conditions at the beginning of
vegetation, occurring earlier emergence of seeds by about 6 days from the foreign hybrids.

e Deliciul verii, Prima and Boston hybrids reach consumption maturity after 107 days from
sowing, while the 702 hybrid was late, reaching consumption maturity after 118 days from
sowing.

e The later 702 hybrid, presented superior characteristics of vigour and production to other
hybrids.

e Although the Romanian hybrids have been overtaken by the foreign hybrids on the average
ear size and the percentage of ear, because of the ability to form a larger number of cobs
per plant, were remarked by the production achieved.

e Highest production of cobs were obtained from 702 hybrid (21,8 t/ha) and Deliciul verii
romanian hybrid (20,7 t/ha), which exceeded the average production (19,9 t/ha) with
significant differences.

e It was noted positive correlations between plant height and production of cobs r* =0,5112)
and between height of ear insertion and production (r’=0,5439), which shows that the
production of sweet corn is directly determined by the vigor of plants.
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TABLES AND FIGURES
Table 1
Results on the influence of hybrid on the development phenophases at sweet corn — 2011
Hybrid Sowing Emerged* Anthesis Silk emergence Harvest
y date Date | No.days | Date | No.days | Date | No.days| Date | No. days
Deliciul verii 18.04 11 13.06 67 18.06 72 23.07 107
Prima
19.04 12 17.06 71 21.06 75 23.07 107
Boston
7.04.
702 22.04 15 17.06 71 20.06 74 23.07 107
24.04 17 27.06 81 11.07 95 3.08 118
Average - - 13,75 - 72,5 - 79 - 109,75

*date of mass emergence

Table 2
Results on the influence of hybrid on the growing of the plants - 18 iunie 2011, Dalga
. Average height L. . Insertion height L. .
Hybrid cm % from Control Signification cm % from Control Signification
Average 199,6 100,0 60,1 100
Deliciul verii 180,0 90,2 000 56,0 93,2 000
Prima 186,7 93,5 000 49,3 82 000
Boston 189,1 94,7 000 61,9 103 Fodok
702 242.6 121,5 oAk 73,0 121,5 ok
DL 5% 13,7 1,9 5.7 0,09
DL 1% 21,9 2,3 9,2 1,20
DL 0,1% 53,7 4.6 13,9 2,85
Table 3
Morphometric characteristics of ears for different hybrids of sweet corn
. No. of ears Ear length Ear diameter No. of
Hybrid No. of rows .
per plant (cm) (cm) grains/row
Deliciul verii 1,2 18,7 4.8 14 42
Prima 1,3 17,1 4,2 10 36
Boston 1,0 19,1 5,0 18 34
702 1,2 19,3 5,1 20 40
Average 1,2 18,6 4.8 15,5 38
Table 4
The influence of hybrid on the weight of ears at sweet corn
The average weight of ear (g)
, Total of which The average
Hybrid ear +covering leaves ear covering leaves weight
(kg/pl.)
(® g % g %
Deliciul verii 299 2284 76,4 70,6 23,6 0,346
Prima 244 180,3 73,9 63,7 26,1 0,310
Boston 305 2440 80,0 61,0 20,0 0,308
702 314 249.3 79,4 64,7 20,6 0,364
Average 290,5 225,5 77,43 65 22,58 0,332
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Table 5
Synthesis of production results in some sweet corn hybrids
Hybrid The average production Signification
kg/ha % from Control

Average 19907 100,0

Deliciul verii 20755 104,3 *%

Prima 18583 93,4 000

Boston 18472 92.8 000

702 21817 109,6 Hkk
DL 5% 29,45 1,95
DL 1% 201,96 3,04
DL 0,1% 25974 5,70
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Fig. 1. Results on the influence of hybrid on the development phenophases at sweet corn — 2011, Dalga
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Fig. 2. The correlation between plant height (cm) and ear insertion height in some sweet corn hybrids
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ABSTRACT

The species from which Florists Gloxinias were derived came from Brazil in 1785. The name
Gloxinia speciosa was originally assigned in 1817 by Conrad Loddiges, an English Nurseryman, in honor
of P.B. Gloxin of Strasburg, Germany. In 1825, the species was renamed, placing it in the correct genus,
Sinningia. The modern Gloxinia is a hybrid from two Brazilian tropical species; Sinningia speciosa and
Sinningia maxima. It arose as a chance seedling raised by a Scottish gardener, John Fyfiana, in the
nineteenth century. Gloxinia includes approximately 15 species of herbs from tropical America.
Commonly grown as houseplants, they can be grown outdoors in mild weather. Their showy flowers are
pollinated by birds and bees. Leaves are succulent and hairy. Generally, these tender rainforest species
are intolerant of high night temperatures, low humidity, alkaline pH, and cold. Gloxinia sylvatica has a
greater tolerance for heat and cold and thrives outdoors year-round in South Florida. It is highly
recommended. Sinningia speciosa, one of the more commonly cultivated gesneriads, is usually, though
incorrectly, referred to as gloxinia because it was once included in this genus. It can be multiplied easy by
seeds or by leaf cuttings. In our research, has studied the effect of rooting medium in the case of three
gloxinia cultivars: Star of Fire, Emporer Friedrich and Emporer Wilhelm. It was followed the degree of
rooting and development of cuttings in to rooting mediums: peat + sand, peat + perlite. Best results were
registered at Etoile de Feu in peat+sand.

INTRODUCTION

Gloxinia is a genus of three species of tropical rhizomatous herbs in the flowering
plant family Gesneriaceae. The species are primarily found in the Andes of South America
but Gloxinia perennis is also found in Central America and the West Indies, where it has
probably escaped from cultivation. Gloxinia perennis is the original (type) species of the
genus and for much of its history the genus consisted of only G. perennis and a very small
number of other species. However, most recent references on Gloxinia reflect the 1976
classification of Hans Wiehler, who took a broad view of the genus. A recent analysis of
Gloxinia and related genera based on molecular and morphological work has determined that
Wiehler's circumscription of the genus was unnatural, both phylogenetically and
morphologically (www.wikipedia.org).

Sinningia speciosa, a popular houseplant, was originally described and introduced to
cultivation as Gloxinia speciosa and is still commonly known as "gloxinia".

The aim of the researches was to improve the assortment of indoor plants with new
species with less maintenance work and beautiful morphological characters. It was studied the
multiplication technology, using different rooting substrate with influence on the development
of Gloxinia cuttings.

Gloxinia speciosa Benth. Et. Hook is a perennial plant which produces in the soil high
and thick tuber. Gloxinia flowers may be single or double and come in a variety of colors
from pure white to pink, lavender, red, or dark purple. Bicolor and those with petals edged in
white are very popular. However, the velvet red and purple outsells all others. Hybridization
and selection has resulted in three cultivar size groups; the large-growing, standard types are
grown for 12-15 cm pots, the compact types are grown in 10-12 cm pots, and the miniature
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types (minis) are grown in 10 cm pots. Mini types come in two flower types, tubular shaped
flowers which sell the best and slipper shaped flowers.

This species requires for growth and flowering 16 to 21° C day and night 18° C.
Supports temperatures up to 30-35° C provided that the relative humidity is high and to
beware of sunburn (Selaru, 2004, 2006, Cantor, 2008). Optimum temperature for rest period
of tuber is between 4-6° C (Cervantes, 2010).

Gloxinias are relatively easy to grow from seed, but the plants take seven months from
seed to bloom to produce flowers.

This species not support direct action of sunlight (leaves twist), has a relatively high
tolerance to shade. Deep shade determine bud fall. Preferred condition of Gloxinia is south-
western orientation, with the possibility of shading during hours with sunburn.

Mixture of soils for culture must contain peat, perlite and compost in equal ratios
(Cervantes, 2010) and must to be slightly acid (pH 6-6, 5). Selaru (2006) mentions that a
mixture of 3 parts leaf compost, 1 part mature manure and 1-2 kg/m?3 limestone, determine a
better plant growth and development.

Procter (1986) recommends for culture the following substrate: clayey soil, peat,
humus-rich soil and sand (the ratio 1:1:1:1), 3 parts of hoof meal, 3 parts of superphosphate
and 1 % parts of sulphate potassium, 28 g bone meal and 28 g powder chalk.
Gloxinia is multiplied by seeds, by division of tubers, but also by leaf cuttings (early
summer). To this aim, basal leaves are harvested with thicker stems.

MATERIALS AND METHODS

The biological materials used in experience concerning the growth and development
of Gloxinia speciosa cuttings under the influence of rooting substrate was consist of three
cultivars: Etoile de Feu, Emporer Friedrich and Emporer Wilhelm. Cuttings were made in the
greenhouse belonging to the Department of Floriculture, in the frame of University of
Agricultural Sciences and Veterinary Medicine, Cluj-Napoca.

"Etoile de Feu’ it is characterized by a high of 11cm, with large leaves, hairy, oval-
oblong. Produce about 10 to 11 leaves in bush and a number of 11 flowers. Flowers are red,
with five velvet and thick petals. Leaf rosette diameter reaches 35 cm (Fig. 1).

’Emporer Friedrich’ has a size of 8 cm, with large leaves, hairy, oval-oblong. Produce
approximately 8-10 leaves in bush and more than 8 flowers. Flowers are red with white edge.
Leaves rosette reaches a diameter of 28 cm (Fig. 2).

"Emporer Wilhelm’ has a size of 10 cm, with large leaves, hairy, oval-oblong. Produce
approximately 6-8 leaves in bush and more than 8-10 flowers. Flowers are violet with white
edge. The diameter of lower rosette is about 32 cm (Fig. 3).

As rooting substrate was utilized the next mixtures: peat + sand, peat + perlite.

Cuttings were harvested from healthy mother plants, pest and disease free (on
14.06.2010) resulting from forced tubers. Cuttings were made from whole leaves, the leafstalk
was shortened from 1.6 to 2.4 cm, then was powdered with Radistim 1 (rooting regulator).
The rooting temperature of cuttings was between 22-25 °C and relative humidity of was
80-90% (Selaru, 2004, 2006).

Thought the combination of two factors were obtained six experimental variant which
were placed in randomized blocks, in three repetitions (Table 1).

The data were statistically interpreted by LSD test (Least Significant Difference) to
illustrate the significance of differences. Control was the average of experience.

RESULTS AND DISCUSSIONS

The specialty literature reports that rooting of Gloxinia leaves cuttings is develop in
3-4 weeks, at a temperature of 18 ° C (Toogood, 1999). Researches made by in this study
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shows that the period of rooting Gloxinia leaves cuttings varied depending on the substrate.
Cultivar Etoile de Feu rooted earlier in 29 days. This cultivar was followed by 'Emporer
Friedrich', which formed the root system in 34 days. Emporer Wilhelm rooted in 38 days.
These results were achieved when was used the mix substrate of peat + sand. There was a
delay of rooting at all studied cultivars, in the mixture of peat + perlite. In this substrate the
earlier rooted the cultivar Etoile de Feu (36 days) and at the latest Emporer Wilhelm (43
days).

Concerning the unilateral influence of cultivar on length of leaves cuttings, the data
from table 2 show that Etoile de Feu achieved a significant differences compared with the
control.

When it was study the unilateral influence of rooting substrate on the development of
Gloxinia leaves cuttings can conclude that the mix substrate consist in peat+sand determine a
very significant differences (positive), while in the case of the second substrate de differences
was very significant negative (Table 3).

Regarding the influence of cultivars on the width of leaves cuttings can see that
neither cultivar registered significance, even if Emporer Friedrich show a differences of 0.98
cm, but statistically not assured (Table 4).

Concerning the influence of rooting substrate on the width of Gloxinia leaves cuttings
can conclude that neither substrate determine significance, even if at the second substrate was
register a positive difference of 0.27 cm, but an statistically not assured (Table 5).

Table 6 shows the data concerning the influence of cultivar on leafstalk length of
Gloxinia cuttings. At this character Etoile de Feu registers distinct significant differences of
0.26 cm comparing with the control. Regarding the influence of rooting substrate on the
leafstalk length, in the case of first substrate (peat+sand) the differences was significant
(Table 7).

Tuber growing period varied depending on cultivar. The Etoile de Feu’s tuber was
formed in 110 days after planting cuttings, at the cultivar Emporer Friedrich, the tuber was
growth in105 days, while at the cultivar Emporer Wilhelm this process was develop in 90
days.

CONCLUSIONS
Based on the obtained results devolve the following conclusions
1. Analyzing the number of day of rooting, it is found that Etoile de Feu rooted in 29 days,
latest Emporer Wilhelm in 38 days.
2. Concerning the rooting substrate, it is remark the first substrate analyzed (peat+sand).
3. The period of tuber growth varied between 90-110 days, depends on cultivar.
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TABLES AND FIGURES
Table 1
Experimental variants
Symbol Experimental variants
VIR R,R; "Etoile de Feu’ x peat+sand
V2 RiR;R; "Etoile de Feu’ x peat+perlite
V3 RiR;R; "Emporer Friedrich’ x peat+sand
V4 Ri1R)R; "Emporer Friedrich’ x peat+perlite
V5 RiR;R; "Emporer Wilhelm’ x peat+sand
V6 RiR)R; "Emporer Wilhelm’ x peat+perlite
Table 2
The unilateral influence of cultivar on length of leaves cuttings
o . Length of cuttings Signification of
Gloxinia cultivar .
cm % +d differences
Etoile de Feu 14.33 109.6 1.26 *
Emporer Friedrich 11.80 90.2 -1.27 o
Emporer Wilhelm 13.10 100.2 0.03 -
Average of exp. — Control 13.07 100.00 - -
DL5%=1.00 DL1%=1.83 DL0.1%=2.10
Table 3
The unilateral influence of rooting substrate on the development of Gloxinia leaves cuttings
Rooting substrate Length of cuttings Slgr‘nficatlon of
cm % +d differences
Peat+sand 14.86 108.2 1.13 HE
Peat+perlite 12.61 91.84 -1.12 000
Average of exp. — Control 13.73 100.00 - -
DL5%= 0.44 DL1%= 0.65 DL0.1%=0.97
Table 4
The unilateral influence of cultivar on width of leaves cuttings
L. ) Width of leaf cuttings Signification of
Gloxinia cultivar .
cm % +d differences
Etoile de Feu 10.24 99.5 -0.05 -
Emporer Friedrich 11.27 109.5 0.98 -
Emporer Wilhelm 9.38 91.1 -0.91 -
Average of exp. — Control 10.29 100.00 - -
DL5%= 1.04 DL1%=1.92 DL0.1%=2.03
Table 5

The unilateral influence of rooting substrate on the width of Gloxinia leaves cuttings

. Width of leaf cuttings Signification of
Rooting substrate .
cm % +d differences

Peat+sand 10.14 97.4 -0.54 -
Peat+perlite 10.68 102.5 0.27 -
Average of exp. — Control 10.41 100.00 - -

DL5%= 0.44 DL1%= 0.65 DL0.1%=0.97

Table 6
The unilateral influence of cultivar on leafstalk length of Gloxinia cuttings
Gloxinia cultivar Length of leafstalk Signification of differences
cm % +d

Etoile de Feu 2.33 112.5 0.26 *%
Emporer Friedrich 1.98 95.6 -0.09 -
Emporer Wilhelm 1.90 91.7 -0.17 -
Average of exp. — Control 2.07 100.00 - -

DL5%= 0.22 DL1%= 0.41 DL0.1%=0.90
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Table 7
The unilateral influence of rooting substrate on leafstalk length of
Gloxinia cuttings
Gloxinia cultivar Length of leafstalk Signification of differences
cm % +d
Peat+sand 2.25 108.1 0.17 *
Peat+perlite 1.65 79.3 -0.43 000
Average of exp. — Control 2.08 100.00 - -
DL5%=0.17 DL1%=0.27 DLO0.1%= 0.40

Fig. 1. Etoile de Feu

Fig. 2. Emperor Wilhelm

Fig. 3. Emperor Friedrich
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ABSTRACT

Gerbera flower is an important species grown worldwide both as cut flowers and garden plants.
The importance of culture is reflected in the statistics that describe production and value of culture.
Economic statistics show a steady increase year by year of areas planted with gerbera in Germany,
Holland, France and Israel. Improvement and diversification of gerbera is a basic concern in Romania
both for cut flowers, but especially lately witnessing the introduction of varieties in pots for interior
decoration and landscape for summer. The experiments were organized to “SC GEMINI SRL” Aiud at
InterFiorella flowershop in the period 2009-2011 and followed the behavior of six new varieties of potted
gerbera: ,Optima’, ,Fiorella’, ,Frenzy’, ,Blondi’, ,Meriva’ and ,Little Ruby’. Varieties were brought from
Holland and observations and measurements were made on the main morphological features decorative:
flower stem length, flower diameter, flower diameter disc, the number of ligules, colored flowers, storage
capacity of flowers, resistance to diseases), which are considered of interest in a breeding program of these
species. The statistical analyze of the characters was do using DL test. Our results showed that varieties:
‘Optima’, ‘Frenzy’ and ‘Little Ruby’ present morphological characters and decorative top. These
varieties can be used indoors or out in pots outside in the summer in pots.

INTRODUCTION

Gerbera is an attractive cut-flowers crop, and the flowers last for a longer duration in
vase. Gerbera next to carnation were considered as one of the most valuable cut-flowers. Most
of the first awarded can be seen as recognition for the work involved in the breeding of the
flower Gerbera jamesoni hybridization has a long history. There are even today still no
satisfactory consistent seeds of these plants. This is as a result of the strong heterozygote of
this plant.

The gerbera breeding work was done for the beginning by Robert Jameson in South
Africa. In the past many breeder produced more varieties in England, Germany, and France.
After the Second World War gerbera breeding program had a great development. In the years
that are followed many Holland firms (Van Staaveren, Florist, van Wijk, Goosen) had
successful in Gerbera. In the meantime, other countries including France and Norway as well
as some non European centre have emerged with well known Gerbera farms (Ludecke 1966).

On the global scale the gerbera cultivars are changed about 4-5 years, give the search
and need for new varieties and do to the biological degeneration of cultivars. The improving
of assortment of Gerbera hybrida with new cultivars and hybrids it is a goal of all researchers
from all countries (Cantor and Zaharia, 2000).

The Gerbera breeding was first studied in 1737 by the botanist Frederik Gronovius
and the name was given to honor the German scientist that lived in the XVIII century, Traugot
Gerber. Gerbera is part of the Asteraceae family and includes over 80 species that came from
Africa, Madagascar and even from the East of Asia.

Growing gerbera as a breeding plant started in South Africa, in 1930, where it was
collected in a botanical garden for the first time. The origin of the germoplasm (Gerbera
Jjamesonii and Gerbera viridifolia) is considered to be a research subject in Europa and USA.
The contribution of the two species to the germoplasm cultivated stock is unknown (Maynet,
1992).

In the year of 1947, Alkemade and Sohn started a gerbera culture in Holand,
Nordwijk. By the year of 1951 the Dutch growers reached to 20000 square meters of
greenhouses with gerbera cultures (Ambrosius, 1993). The early American literature focused
on writing information about the culture technology and plant diseases.
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This species was first brought to America through New Jersey and Rhode Island. An
early description is published in American Gardening, 1901, in Herrington. ARTHUR
HERRINGTON, an immigrant gardener from England, started growing gerbera in Madison
(N.J.) since 1897. He may be the first gerbera grower from America (Roh and Lawson, 1990).

In 1901, Atkins, the scientist harvested 94 seeds from one crossing protogenica
inflorescence. Also, Atkins described the culture technology. In USA, the gerbera started
being used as a commercial culture species in 1930

Because of the ,,fading” that produced a lot of damages to the plant, the interest for
gerbera decreased between 1914 and 1922, when practically the gerbera cultures disappeared
from Europe, surviving only in Bodigera (Italy). In 1922 the selection and improvement
process started with Gerbera jamesonii and once again, this species spreads in all Europe.
Between 1938 and 1947 was registered a low culture of gerbera, but afterwards the species
regained interest in Colombia and California (Schiva, 1976).

Lately, in Romania we assist to the pot culture of gerbera used for interior design. In
summer time, the pots can also be placed outdoors for decorating balconies or porches.

The present paper recommends introducing in Romania new gerbera varieties which
fit to pot culture, based on the observations regarding the species properties and
characteristics, gerbera could easily be recommended in our country considering the climate
conditions.

MATERIALS AND METHODS

The experiments regarding the pot culture for some Gerbera hybrida cultivars took
place at greenhouses of University of Agricultural Sciences and Veterinary Medicine,
Horticulture Faculty.

The biological material used in the Gerbera experiment came from 6 different
varieties with Dutch origins, used for pot culture. The studied cultivars are: ,Optima’ (orange
ligules), , Fiorella’ (light pink ligules), ,Frenzy’ (pink ligules), ,Meriva’ (yellow ligules),
,Little Ruby’ (red ligules), ,Blondi’ (white ligules). The study took place between 2009-2011.
Figures 1 to7 present the Gerbera studied varieties.

The study materials were placed in random blocks, each of three repetitions. Each
variety was a version, and for each variety were 5 plants for repetitions, therefore result 15
plants for each variety, with a result of 90 pots of Gerbera for the experiment.

During vegetation period, the typical technology was used, with a special care for the
pest and disease control.

During the study there were observations made on the following characteristics:
flower color, length of the floral stem, diameter of the capitule, diameter of the flower
receptacle, number of ligules, flower production and resistance to Phytophtora cryptogea.

The obtained data was statistically interpreted, by calculating the average and testing
the significance of the variations of results, using the DL test (Ardelean et al., 2002).

RESULTS AND DISCUSSIONS

Analyzing the length of the floral stem (Table 1), it has been revealed that among the
studied cultivars, this characteristic varies from 25.73 cm (,Blondi’) to 44.25 cm (,Frenzy’).
Considering the average length of 37.30 cm and comparing it to the length of each cultivar, it
has been noticed that some of the cultivars are below average: ,Blondi’ 25.73 cm, ,Meriva’
34.78 cm, ,Little Ruby’ 34.70 cm.

The following varieties from the experiment are above average: ,Frenzy’ 44.25 cm,
,Optima’ 43.35 cm, ,Fiorella’ 40.98 cm. Those variations show that ,Blondi’ variety deviates
considerably negative from the average length of floral stem, meanwhile ,Frenzy’ variety
deviates positively.
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Statistically speaking very significant positive differences were registered at ,Frenzy’
variety; distinctively significant positive differences at ,Optima’ variety and significant
positive differences at ,Fiorella’ variety. ,Blondy’ was registered with very significant
negative variations; meanwhile the other two varieties used in the experience were irrelevant.

From the diameter of capitule point of view, it was revealed that it varied from 9.08
cm at ,Blondi’ and 11.60 cm at ,Optima’ (Table 2). Considering 10.45 cm the average value
of the capitule and comparing it to the other measurements, we can conclude that there are
varieties below the average, such as: ,Blondi’ 9.08 cm and ,Fiorella’ 9.10 cm, meanwhile the
next cultivars are above the average: ,Optima’ 11.60 cm, ,Frenzy’ 11.38 cm, ,Meriva’ 11.13
cm.

The data concerning the diameter of the receptacle are presented in Table 3. It is
concluded that this element varies from 1.78 cm at ,Meriva’, to 3.43 cm at ,Optima’.
Considering 2.59 cm the average for this element, we can see that there are below average
cultivars: ,Meriva’ 1.78 cm, ,Blondi’ 2.18 cm, ,Little Ruby’ 2.18 cm and above average
cultivars: ,Optima’ 3.43 cm, ,Frenzy’ 3.28 cm, ,Fiorella’ 2.70 cm. Only for ,Optima’ cultivar
is significance positive comparatively with the control variant.

Table 4 reveals data concerning the number of ligules, which varied during the
experiment from 55.40 ligules at ,Blondi’, to 71.38 ligules at ,Optima’. Considering 62.10 the
average of ligules, the below average varieties are: ,Blondi’ 55.40 ligules, ,Frenzy’ 56.80
ligules and ,Fiorella’ 58.28 ligules, meanwhile the above average varieties are: ,Optima’
71.38 ligules, ,Little Ruby’ 65.95 ligules, ,Meriva’ 64.78 ligules.

Considering the number of flowers on each plant, Table 5 reveals that this
characteristic varies from 10.03 flowers on plant, at ,Fiorella’ and 16.23 flowers at ,Frenzy’.
With an average of 13.76 flowers on plant, there can be classified the below average varieties:
,Fiorella’ 10.03 flowers on plant, ,Meriva’ 12.65 flowers on plant, ,Blondi’ 13.70 flowers on
plant.

The results concerning the vase life and water resistance are presented in Table 6. The
storage was made in glass recipients, using water of 18-20°C. During the process, the water
was renewed every two days (with tap water) and also the floral stem end was constantly
refreshed. As revealed, this character also varied from 11.2 days of vase life at ,Little Ruby’
and 14.6 days at ,Frenzy’. The other studied varieties had positive results of more than two
weeks of vase life.

Resistance to Phytophtora cryptogea was evaluated using a ranking system from 1-4:
1-very resistant, 2-resistant, 3-medium resistant, 4-low resistant. Research show that the most
resistant varieties to Phytophtora cryptogea are ,Optima’ and ,Frenzy’, which were ranked
with number 1.

CONCLUSIONS
The results from the two year research made on pot gerbera cultures are distinguished by:
- The length was between 25.73 cm at the ‘Blondy’ variety and 44.25 cm at ‘Frenzy’.
- The diameter of capitule varied from 9.08 cm at ,Blondi’ and 11.60 cm at ,Optima
- The number of ligules was over 55 pieces at all varieties.
- The diameter of the receptacle is between 1.78 cm and 3.43 cm. The ‘Meriva’ variety has
the lowest value in this category and the ‘Optima’ variety has the highest one.
- The ‘Frenzy’ variety has the highest number of flowers on the plant (16.23), and the
‘Fiorella’ has the lowest (10.03).
- The color of flowers is a very positive characteristic for every studied variety.
- Optima’ and ,Frenzy’ varieties have a good resistance to Phytophtora cryptogea.
Based on the results, the varieties recommended for the pot cultures are the following:
‘Optima’, ‘Frenzy’ and ‘Little Ruby’. These varieties present superior morphological and
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decorative characters. They can also be used in interior pot cultures. In summer time, the pots
can also be planted outdoor for decorating balconies or porches.

REFERENCES
Ambrosius, P. (1993). Gerbera Park. Holland, p. 221-228.
Ardelean, M., R. Sestras, M. Cordea (2002). Tehnica experimentala horticola. Ed. AcademicPress Cluj-Napoca.
Cantor Maria, D. Zaharia (2000). Gerbera. Ed. Risoprint Cluj-Napoca.
Ludecke, S. (1966). Vegetative selection and vegetative propagation of Gerbera. Dent Cart, p. 137-148.

Maynet, L. (1992). Gerbera et la selection de gerbera. Peni.hortic. Maraich.

Roh, M.S. and R.H. Lawson (1990). New floricultural crops. Timber Press, Portland, OR, p. 448-453.
Schiva, T. (1976). Gerbera breeding - preliminary evaluations of genotypes for improved populations of
production. Acta hort. ISHS) 63:177-186.

TABLES AND FIGURES
Table 1
Length of floral stem at Gerbera cultivars studied
No. . Length of floral stem Significance
Cultivar .
var. cm % +d of differences
1. Optima 43.35 116.22 6.05 wk
2. Fiorella 40.98 109.86 3.68 *
3. Frenzy 44.25 118.32 6.95 wokk
4, Blondi 25.73 68,98 -11.57 000
5. Meriva 34.78 93.24 -2.52 -
6. Little Ruby 34.70 93.03 -2.60 -
7. Control — Mt 37,30 100.00 - -
DL5%= 3.62 DL1%= 4.96 DL0.1%= 6.75
Table 2
Diameter of capitule at Gerbera cultivar studied
No. var. | Cultivar Diameter of capitule Slgfuficance
cm % +d of differences
1. Optima 11.60 110.96 1.15 *
2. Fiorella 9.10 87.05 -1.35 0
3. Frenzy 11.38 108.81 0.92 -
4. Blondi 9.08 86.81 -1.38 0
5. Meriva 11.13 106.42 0.67 -
6. Little Ruby 10.45 99.96 -0.004 -
7. Control — Mt 10.45 100.00 - -
DL5%=1.12 DL1%=1.54 DLO0.1%= 2.09
Table 3
Diameter of receptacle at Gerbera cultivar studied
No. ) Diameter of receptacle Significance
Cultivar !
var. cm % +d of differences
1. Optima 3.43 132.37 0.84 *
2. Fiorella 2.70 104.35 0.11 -
3. Frenzy 3.28 126.57 0.69 *
4. Blondi 2.18 84.06 -0.41 -
5. Meriva 1.78 68.60 -0.81 0
6. Little Ruby 2.18 84.06 -0.41 -
7. Control - Mt 2.59 100.00 - -
DL5%= 0.66 DL1%=0.91 DL0.1%=1.24
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Table 4
Number of ligules at Gerbera cultivar studied
Nr. Cultivar Number of ligules Significance
var. No. Yo +d of differences
1. Optima 71.38 114.94 9.28 wAE
2. Fiorella 58.28 93.85 -3.82 o
3. Frenzy 56.80 91.47 -5.30 00
4, Blondi 55.40 89.22 -6.70 000
5. Meriva 64.78 104.31 2.68 -
6. Little Ruby 65.95 106.21 3.85 *
7. Control - Mt 62.10 100.00 - -
DL5%=2.85 DL1%=3.91 DL0.1%=5.33
Table 5§
Number of flower/plant at Gerbera cultivar studied
No. . Number of flower/plant Significance
Cultivar .
var. No % +d of differences
1. Optima 15.28 111.02 1.52 ek
2. Fiorella 10.03 72.86 -3.73 000
3. Frenzy 16.23 117.93 247 i
4. Blondi 13.70 99.58 -0.06 -
5. Meriva 12.65 91.94 -1.11 00
6. Little Ruby 14.68 106.66 0.92 *
7. Control - Mt 13.76 100.00 - -
DL5%= 0.69 DL1%= 0.95 DL0.1%=1.29
Table 6
Vase life in water and resistance to Phytophtora cryptogea
No. Cultivar Colour Vase life in water Note to resistance at
var. (days) Phytophtora cryptogea
1. Optima red — carmine 13.7 1
2. Fiorella dark pink 12.9 2
3. Frenzy pink — cyclamen 14,6 1
4. Blondi white 13.1 3
5. Meriva yellow 13.4 4
6. Little Ruby red 11.2 3

Fig. 1. Pot Gerbera cultivars studied
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Fig. 2. Cultivar ‘Optima’

Fig. 6. Cultivar ‘Little Ruby’ Fig. 5. Cultivar Blondi’
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ABSTRACT

This paper presents the influence of the chemical fertilizers, used in different concentrations, on
the qualitative characteristics of some weeping geranium varieties with simple flowers, which are
cultivated in greenhouse. The experiments were made in propagation glass-house of the Research and
Development Institute for Processing and Marketing of the Horticultural Products-Horting, Bucharest,
during 2009-2010 periods. The researches had as purpose to underline the qualitative differences (number
of inflorescences -flower, inflorescences -bud, leaves) between plants, determined by different conditions
of fertilization with NPK (N;yP1oK;{p+ME and N4,P1414K+2%MgO+ME, depending on the growing
phase), in some concentrations (no fertilization, 0.1%, 0.2%,) and frequencies of fertilization (one or two
applications/week). For the establishment of the fertilization regime it was aimed satisfaction of the
demands of the species, in order to obtain plants of superior quality. The studied geranium varieties were:
Balcon Red (red flowers), Balcon Lila (lila flowers) and Balcon White (white flowers). These were
obtained from cuttings from mother-plants, grown in pots. As a result of the researches it was concluded
that the most valuable qualitative characteristics were obtained to the plants with were fertilized which
chemical fertilizers in concentration of 0.2% and with a frequency of two applications/week, in
comparison to other variants. The results also show that, between the three studied varieties, important
differences related to quality were registered, the most valuable variety being Balcon Red, followed by the
Balcon Lila variety and then Balcon White variety.

INTRODUCTION

The geranium is a plant very spread in our country, being cultivated for its flowers’
beauty, simple or abundant, small or big, of different colours, such as red, pink, violet, white
etc., for its rich foliage, and permanent and abundant flowering period, especially the cultivars
with simple flowers (Doltu, 2010). This plant is used for the adornment of interior and
exterior spaces (windows, balconies, terraces, gardens, parks etc).

The geranium belong to the Pelargonium genus, that contains more species and
cultivars. Currently, 250-300 cultivated species of Pelargonium genus are worldwide known
(Serbanescu, 1958, Gostin et al., 2000).

Pelargonium peltatum is a geranium that has thin, long and pendent shoots, succulent
and glowing leaves, of dark green color, with inflorescence (umbel) with varied number of
flowers, supported by long and thin stalks (Selaru, 2000).

The researches demonstrated that this perennial plant needs optimal parameters —
light, temperature, humidity and appropriate nutrition - in order to realize the best quality of
development and flowering.

The plants of these species, with a long history of cultivation and breeding, need a
frequent fertilization in order to maintain an active growing and abundant flowering
(Klingaman, 1999).

Fertilizations with water soluble fertilizers applied to acid soil with pH=6,5 are
recommended for all types of geranium (Padgalskas, 2009).

MATERIALS AND METHODS

The researches realized within the Laboratory for Protected Cultures of ICDIMPH-
Horting Bucharest, during 2009-2010 period, had as biologic material three varieties of the
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Pelargonium peltatum species: Balcon Red (simple and red flowers — figure 1), Balcon Lila
(simple and lila flowers — figure 2) and Balcon White (simple and white flowers — figure 3)
that were obtained from cuttings from mother-plants grown in pots. These were obtained from
the flowers market.

The cutting propagation of mother-plants was made in March, in a peat substrate,
enrichment with macro and microelements. The plants that were obtained and selected for the
experience were irrigated with water and cut to approx. 4-6 leaves (figure 4), at the end of the
May.

Subsequent to these maintenance works, the plants had different nutritive regimes.

The works were proceeded in the specialized glass-house for plant propagation, where
the propagation by cutting and maintenance of the geranium can be made during all months of
the year, thanks to the possibilities to ensure the environmental factors needed by these
species.

The fertirigations made with automatic irrigation ramps, by supplying the optimal
quantities and a uniform distribution of water and fertilizers (figure 5).

There were used 2 types of complex chemical fertilizers, water soluble:

- NioP1oK9+ME, for growing and development phase of the plants (4 fertilizations
for the variant with one application/week and 8 fertilizations for the variant with
two applications/week);

- NPuKos+2%MgO+ME, for the flowering period, with the purpose to favor the
flower induction (8 fertilizations with one application/week and 16 fertilizations
with two applications/week).

It was organized a trifactorial type of experience with the following experimental

factors:
e Factor A — the variety: a; - Balcon Red, a, — Balcon Lila, a; - Balcon White;
e Factor B — the level of fertilization: by (control) — irrigation with water, no fertilization,

b, - fertilization with chemical fertilizers in concentration of 0.1%, b, — fertilization

with chemical fertilizers in concentration of 0.2%;

e Factor C — the frequency of fertilizations: ¢; — one fertilization/week, ¢, — two
fertilizations/week.

The experience was made of 75 plants (25 plants/variety), each variety having 5
plants. For each variety it was worked with the following experimental variants:

- Irrigation with water, no fertilization (control), two applications/week;
- Fertilization with nutritive solution 0.1%, one application/week;

- Fertilization with nutritive solution 0.1%, two applications/week;

- Fertilization with nutritive solution 0.2%, one application/week;

- Fertilization with nutritive solution 0.1%, two applications/week;

RESULTS AND DISCUSSIONS

By analyzing the results of the table 1, it is observed an important numeric increase of
the decorative elements (inflorescences and leaves) within each variant of variety (a;-az), in
case of fertilizations in concentration of 0.2% and with a frequency of application twice times
per week.

In the case of Balcon Red variety, at fertilization in concentration of 0.2% and 2
applications/week, it were obtained the largest mean values, of 58 leaves/plant and a total
number of 17 inflorescences (bud and flower phases). The values of the other variants were
inferior, decreasing gradually from the fertilization with fertilizers in concentration of 0.2%,
one application/week, to fertilization with fertilizers in concentration of 0.1%, two
applications/week and fertilization with fertilizers in concentration of 0.1%, one
application/week, to control variant, irrigation with water, with no fertilizers, where it were
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obtained 42 leaves/plant and a total number of 11 inflorescences/plant (bud and flower
phases).

Important qualitative differences were also registered for the Balcon Lila and Balcon White
varieties, depending on the dose and number of applications. Thus, the largest mean values, of
56 leaves/plant for Balcon Lila variety and 51 leaves/plant for Balcon White variety,
respectively, and 15, respectively 14 inflorescences/plant were obtained at variant of the
fertilization with fertilizers in concentration of 0.2% and two applications/week. These values
decreased more for control variant, the number of leaves/plant being 45 for Balcon Lila
variety, 39 for Balcon White variety and number of inflorescences/plant being 9 and 6,
respectively. The mean values of these indicators decreased gradually to fertilization with
fertilizers in concentration of 0.2%, one application/week, fertilization with fertilizers in
concentration of 0.1%, two applications/week and fertilization with fertilizers in concentration
of 0.1%, one application/week, on the last place being the variant with no fertilization.

CONCLUSIONS

1. Between all studied peltatum geranium varieties it is remarked the Balcon Red
variety, with a superior decorative value, thanks to the larger number of leaves and
inflorescences in comparison to the Balcon Lila and Balcon White varieties, obtained in all
variants of concentrations and frequencies of fertilization.

2. The researches demonstrate that for the applied nutrition regimes, all three varieties
answered the best to the variant in which the fertilizer was applied in concentration of 0.2%.

3. The optimal frequency of fertilization was two application/week, for all varieties
that were studied.

4. In order to establish the appropriate nutrition regime for the production of plants in
protected space, with the purpose to obtain some exemplars with maximum decorative value,
it is recommended to continue the researches regarding the optimal application of the
fertilizers to peltatum geranium (cascading geranium)

REFERENCES

Doltu M., 2010. Geranium — a plant for apartment propagated throughout all months of the year. Horticultura,
Editure New Agris, 18-20.

Gostin I., Toma C., Damian M., 2000. Données histo-anatomiques sur les organes végétatifs aérien de quelques
expeces el variétés de Pelargonium. Ann.st.univ. ”Al.l.Cuza” Iasi, vol.XLVI,series II, Vegetal Biology,
23-32.

Klingaman G., 1999. Plant of the week, Zonal Geranium, Latin: Pelargoniumxhortorum. Extension
Horticulturist-Ornamentals, Extension News.

Padgalskas V., 2009. How fo Fertilize Geraniums. How Contributor.

Selaru E., 2000. Plants for apartment. Ceres Publishing House Bucharest, 144-148.

Selaru E., 2000. Flowers for our house Ceres Publishing House Bucharest, 123-124.

Serbanescu 1., 1958. Fam. Geraniaceae. Flora of Romania. vol.6 Ed. Academiei Romana (Romanian Academy)
Bucharest, 120-135.

218



Lucrdiri stiintifice USAMYV Bucuresti, Seria B, vol. LV, 2011

TABLES AND FIGURES

Table 1
The qualitative results of the geranium culture (Balcon Red, Balcon Lila, Balcon White varieties) during
the maximum period of flowering (June-August), under the influence of different nutrition regimes

Factor Number of qualitative characteristics/plat
(mean values)
A B C Leaves . Bud . Flower
inflorescences inflorescences
by . 42 5 6
a b C1 47 7 7
! e 52 7 7
b () 55 6 8
2 e 58 8 9
a bo . 45 5 4
b [} 50 6 7
! e 51 7 6
b C1 55 7 7
2 e 56 7 8
as b0 . 39 4 2
b c 45 5 5
! e 48 5 5
b2 C1 50 6 6
C 51 7 7

Fig. 3 Balcon White geranium variety Fig. 4. Geranium cut to 4 leaves  Fig. 5. Fertirigation ramp
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ABSTRACT

Most rustic geophyte species have similar requirements concerning the ecological factors,
requiring light, permeable, well drained, and humus-rich soils, in a sunny or semi-sunny location. The
requirements regarding the temperature of the flowering plants from this group varies along the
vegetation period, the temperature being a key factor that correlates with the phases of vegetation; the
temperature level determines the starting of the main phenophases and also the duration of the decor
period. The insufficient water determines a reduced growth of floral stems, and in terms of light, the most
studied bulbous plants prefer sunny places, shady places causing the damage of the decorative aspect of
the flowers (Anton D., 2003, 2004, Toma F., 2009). This paper aims to study the behaviour of some rustic
geophyte plants from the phenological point of view, of which some less used in the city of Craiova, and
the determination of the decor period according to different climatic conditions in the five experimental
years. From the analysis of the average values, it results that Hyacinthus orientalis and Tulipa fosteriana
had the shortest decor duration (10.2, 10.4 days respectively), and the highest values correspond to
Muscari armeniacum (30.2 days) and Allium hollandicum (25.7 days) genera, less used in our area.

INTRODUCTION

Geophytes have a distinct position within the ornamental plants with their
underground stems, their durability against unfavorable environmental conditions, their
structure as a medical and aromatic plant, their ability to blossom in winter and early spring,
their aesthetic and decorative appearance, and the appeal that they give to the parks and
gardens in landscape design. Geophytes have a wide area of use, including but not limited to
settlement areas, parks and gardens, arboretums, building entries, garden walls, roadsides and
rock gardens (Seyidoglu and all, 2009).

They present a great diversity in terms of morphology, biology, genetic control and
response to environmental conditions (Hertogh AA DE and Le Nard, 1993, Flaishman and
Kamenetsky, 2006).

Thus, the geophyte flowering plants with spring flowering in the field, call in their
biological cycle the seasonal thermoperiodism according to the succession of temperatures as
hot-cold-hot. These species require the following temperatures scheme during the annual
biological cycle: during rest, in the summer, high temperatures of 20-23°C; for rooting of the
bulbs (fall) cold temperatures, 4-8°C; for intense vegetative growth and flowering, in winter
or spring, moderate temperatures, 10-18°C, depending on phenophase (Stursa J., 1997, Anton
D., Nicu C., 2006, Selaru E., 2007, Toma F., 2009).

In our area the rustic geophyte flowering species are not sufficiently used in the
decoration of green areas, although they may be used in making spring-summer flower
compositions, together with biennial species and some perennial hemicryptophytes. Choosing
plants for flower compositions is done according to several criteria: type of landscape, size of
plants, flower type and colour, but especially depending on the period and duration of
flowering.

MATERIALS AND METHODS

The analyzed biological material was represented by nine species of rustic geophyte
perennial flowering plants: Allium hollandicum, Crocus chrysanthus, Hyacinthus orientalis,
Iris pumila, Muscari armeniacum, Narcissus pseudonarcissus, Ornithogalum umbellatum,
Puschkinia scilloides, Tulipa fosteriana.
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Analysis of the phenology. During the vegetation period there were performed
observations on the vegetation phases of rustic bulbous flowering species, based on which
there was determined the average number of days from the bud detachment to the beginning
of flowering, and the average number of days from the beginning until the end of flowering
(decor duration).

The perennial bulbous flowering plants behaviour was observed in the didactic study
field of the Floriculture discipline located in Craiova. The sector is located on a plane ground
with sandy-loam texture, away from air currents.

Analysis of climatic conditions. From the main meteorological elements there were
observed particularly the monthly and annual average temperature, total precipitations on
months and years, atmospheric humidity and the sunshine duration.

In terms of annual average temperature, which ranged between 10.8°C in 2003, value
similar to the multiannual average level, and 12.4°C in 2007, value which exceeds with 1.6°C
the annual average temperature (10.8°C). (fig.1)

In the analyzed period, the annual average temperature was below the multiannual
average in a single year (2005) and in three of the five years of experiment the annual average
values exceeded this value (2004, 2006, and 2007).

Regarding the amount of precipitation fallen in the five years of study, the obtained
values exceed the multiannual average (582 mm), but their distribution during the vegetation
period was uneven. (fig. 2)

In many critical moments, the plants have suffered because of hydric stress (the
summer of 2003, the spring of 2004), with an absolute need for irrigation, or because of
abundant precipitations (2005, 2007), with negative effects especially during the flowering
period.

RESULTS AND DISCUSSIONS

The number of days from the bud detachment to the beginning of flowering varied
widely depending on the species and the very different climatic conditions in the period 2003-
2007, the values ranging between 4 days (Ornithogalum, Crocus) and 49 days (Hyacinthus)
(fig.3).

Making a comparison between the nine species belonging to different genera, Iris
pumila (after 5-12 days) and Allium hollandicum (after 6-12 days) have flourished most
quickly, both are very resistant species and less demanding in the flowering — climatic
conditions relationship.

The highest number of days until flowering corresponds to Hyacinthus orientalis
species (18-49 days). For Craiova climate zone there are great differences between the
flowering periods of the analyzed genera and species, emphasized by the climatic conditions
specific for each year.

The influence of the climatic conditions on the decor duration within the same genus
is obvious and may vary between 5-25 days for Iris pumila, 11-44 days for Allium
hollandicum or 20-54 days for Muscari armeniacum (fig. 4).

Making a comparison between the years in terms of flowering duration for the nine
analyzed species, it is observed that the best year in this regard was 2006 (9-54 days) followed
by 2007 (7-44 days); the shortest decor duration for the studied rustic bulbous species
corresponds to the year 2003 (5-20 days) characterized by low temperatures in January-March
(fig. 5).

In 2007, characterized as a warm year (12.4°C), but not a dry one (752.5 mm), at most
studied bulbous plants there were found: an advancement of starting of phenophases in
comparison to 2003, the differences being significant (with 50 days earlier at Crocus) and the
extension of the decor duration for some species (Muscari, Allium).
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Analyzing the average duration of flowering for the period 2003-2007, it appears that
Hyacinthus and Tulipa genera had the shortest decor period (10.2, 10.4 days respectively) and
the highest values correspond to Muscari (30.2 days) and Allium (25.7 days) genera, less used
in our area (fig. 6).

CONCLUSIONS

Depending on the species and on the very different climatic conditions for the period
2003-2007, the number of days from the bud detachment to the beginning of flowering varied
widely, between 4 days (Ornithogalum, Crocus) and 49 days (Hyacinthus).

Making a comparison between the nine species belonging to different genera, Iris
pumila (after 5-12 days) and Allium hollandicum (after 6-12 days) have flourished most
quickly; both species are very resistant and less demanding in the flowering-climatic
conditions relationship.

The highest number of days until flowering corresponds to Hyacinthus orientalis
species (18-49 days).

In terms of flowering duration for the nine analyzed genera, it appears that the best
year in this regard was 2006 (9-54 days) followed by 2007 (7-44 days), the shortest decor
period for the studied rustic bulbous species corresponds to the year 2003 (5-20 days)
characterized by low temperatures in January-March.

The average duration of flowering for the studied bulbous flowering plants ranged
between 10-15 days (Hyacinthus orientalis, Tulipa fosteriana) and 25-30 days (Allium
hollandicum, Muscari armeniacum).
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ABSTRACT

Obtaining good seedlings is of crucial importance for commercial producers and one of the
perennials flowers what is known to be difficult is Delphinium cultorum. Therefore is recommended to
find the best method for production of seedlings as in this moment the percentage of plants obtained from
the seed in hybrids is less than 60% and the propagation from cuttings is not capable of generating
enough plants for commercial purposes. The impact of coverage of the potting mixture is a major one in
the process as much as the quality of the seeds (source and the type of storage applied), both being able to
increase/decrease the percentages shown in germination, and by that having an essential role. Different
sources of seeds (Franchi Sementi, Magic Fountain, Pacific Giant, New Millennium Delphinium) and
materials for covering the seeds (sand, perlite, potting mix, potting mix with wet paper tissue) were used
to determine the technology best to be applied. The results obtained after conducted trials revealed that
the importance of keeping the soil moist is having implications in obtaining a high germination rate (can
be achieved more than 80% using perlite or potting mixture with wet paper towel) and a good quality of
obtained plants as indicated by surviving seedlings in one month after germination (around 70 %) and also
a sustained conclusion that the source and quality of seed is a crucial factor.

INTRODUCTION

Delphinium cultorum represents a perennial with germination problems, which factor
is making this type of culture less attractive for the commercial sector. The experiment was
conducted in order to establish what is the importance of using different materials for
covering seeds of Delphinium cultorum in the process of sowing and what is the percentage of
germination that can be obtained in different cases.

MATERIALS AND METHODS

In order to establish the percentage of germination on four sources of seeds - Franchi
Sementi, Magic Fountain, Pacific Giant, New Millennium Delphinium — before using on them
different types of coverage that can be used in real practice, trials have been conducted in 2
situations, using 50 seeds each time: in the first case seeds have been put on wet paper towel
inside a plastic bag in a bright place but not in direct sunlight, in the second case the seeds
have been seeded in the same potting mix that will be used in experiment further away, in the
same place as the ones in plastic bags, at 21 degrees Celsius temperature. The seeds have been
pre-chilled at 6 degrees Celsius for a week before sowing. To achieve a level of equality have
been used mixes of seeds (probably obtained by free pollination) that would generate a mix of
colors in the plants produced, eliminating the probability of variation due to a specific hybrid.

After determining the real germination percentage, have been used for each variety
one potting tray with 98 cells for every type of covering used: sand (measuring 1-2mm
height), perlite (1-2mm height in dry state), potting mixture (commercial prepared for
seedlings, 1-2mm height), the same potting mixture (1-2mm height) covered with wet paper
towel for the first 4 days from sowing to maintain humidity at high levels. After the sowing
trays were watered by submersion at 2 of their height in solution of Previcur N with 0,1%
concentration and also have been sprayed on the top layer with the same product. The
temperature was 24 degrees Celsius during day time and 15 degrees Celsius during night time
all period of the experiment.

Viability of seedlings has been established by counting at one week and one month
(30 days) from the day when majority of the seeds sprouted.
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RESULTS AND DISCUSSIONS

There were notable differences in the number of sprouted seeds (between 46% and
79% in potting mix and 58% and 82% in damp paper towel in a plastic bag) during the trials
for germinations (as can be seen in tables la, 1b, 1c and 1d) that can be put on behalf of
quality combined with temperature and period of storage of the produced seeds that
influenced their viability according with other authors (Corbineau and Come, 1991; Alderson,
1987).

The results of the trials are indicating that the best methods of sowing for Delphinium
cultorum are using a light potting mixture and as a cover perlite (having a percentage of 75%-
82% in the sector of seeds from reliable sources) or potting mix with damp paper towel for a
period of 4 days (having a percentage of 76%-81% in the same sector of seeds) combined
with chemical control of the pathogens as reported in tables 2b, 2c, 2d .

This results are in fact proved to be correct even in the case of the unproven quality of
the seeds or the seed storage until sowing (as can be seen in table 2a), because the percentage
of seeds germinated is higher in the two sectors that have been nominated above (51% using
potting mix with damp paper towel and 56% using perlite cover) but the fact that low levels of
sprouting are obtained from low quality seeds is emphasizing once again the need of using
reliable sources for initial material in commercial sector production as can be sustained by
previous scientific works (Mikkelsen James, 1987).

As the production has to have a simple technology to be economically efficient
probably the best recommendation for the technique is to use the perlite covering for
production of Delphinium cultorum seedlings.

CONCLUSIONS

The most important aspects for obtaining good Delphinium cultorum seedlings by the
commercial producers are the quality of the seeds (including also the conditions of storage
from source to the moment of sowing) and the maintaining of a good ratio between aeration
and humidity in their sowing trays in the light of avoiding the possible diseases encouraged by
high humidity needed, with maximal efficiency obtained when perlite cover is used.
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TABLES
Table 1a
Standard germination of the seeds from series Franchi Sementi
In damp paper towel in plastic bag In potting mix
58% 46%
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Table 2a

Results in germination and viability on Franchi Sementi seeds

Seeds covered Seeds covered
Seeds covered Seeds covered with pottin with potting
with sand with perlite P g mixture and wet
mixture
paper towel
Germination percentage 49% 56% 46% 51%
Viable seedhngs. at one 43% 52% 42% 48%
week from germination
Viable seedlings .at one 36% 42% 349 399%
month from germination
Table 1b
Standard germination of the seeds from Magic Fountain series
In damp paper towel in plastic bag In potting mix
80% 76%
Table 2b

Results in germination and viability on Magic Fountain seeds

Seeds Seeds Seeds Seeds covered with
covered covered covered with potting mixture and
with sand with perlite potting mixture wet paper towel
Germination percentage 74% 80% 76% 78%
Viable seedhngs. at one 66% 76% 69% 74%
week from germination
Viable seedlings .at one 599 67% 63% 66%
month from germination

Table 1c
Standard germination of the seeds from Pacific Giant Hybrids series
In damp paper towel in plastic bag In potting mix
76% 72%
Table 2¢

Results in germination and viability on Pacific Giants Hybrids seeds

Seeds Seeds Seeds Seeds covered with
covered covered covered with potting mixture and
with sand with perlite potting mixture wet paper towel
Germination percentage 71% 75% 2% 76%
Viable seedlmgs. atone 61% 79% 63% 70%
week from germination
Viable seedlings atone 53% 64% 599% 62%
month from germination
Table 1d

Standard germination of the seeds from New Millennium Delphinium series

In damp paper towel in plastic bag

In potting mix

82%

79%

Results in germination and viability on New Millennium seeds

Table 2d

Seeds Seeds Seeds Seeds covered with
covered covered covered with potting mixture and wet
with sand with perlite potting mixture paper towel

Germination percentage 76% 82% 79% 81%
Viable seedhngs. at one 69% 79% 3% 7%
week from germination

Viable seedlings atone 62% 1% 67% 69%
month from germination
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ABSTRACT

Delphinium cultorum has high demands for the growing conditions and its development and
viability are related to the range of weather conditions that occur in different stages of the culture. The
influence of those was broken down because in all three locations of the trials the cultures were started in
the same conditions, were applied all the fertilizers and pesticides needed and all types of soil in which
plants have been grown have similar qualities, the exposure to the sun was the same. Trials have been
conducted having as subject the implications of weather coordinates on the medium term behaviour of
Delphinium cultorum in cultivation, depending of region, taking into account as the most important
coordinate being the temperature who is involved in all stages of cultivation and is limiting the evolution
of plants. The results showed a high dependence of the culture technology and site selection for cultivation
vs. temperature range and variation, leading to the drastic reduction of the number of surviving plants in
the Bucuresti location, in fact due to high temperatures during late Spring to Autumn, and the diminished
number in Bacau after three years of trials. The best results for viability and number of inflorescences on
every blooming period have been obtained in Caransebes directly related to lower temperatures during
summer.

INTRODUCTION

Perennial culture is an important source of income for the producers of planting
material and for that is important to have a rigorous technology that can be applied to their
cultures. The right technology is subordinated to those factors that cannot be changed and
uses them in its own advantage. In horticulture the main factors that cannot be changed when
the culture takes place outdoors are the weather coordinates. As long as the amount of
rainwater fallen on the soil, the position vs. sun and exposition to the winds can be managed
by improvement measures, the temperature is one of the factors that cannot be managed by
normal human intervention.

As mentioned by other authors the weather is very important to this culture (Pfister,
and Cook, 2011.) and if the difference in temperature between night and day has not enough
consistency the plants are decreasing in height and present fewer inflorescences (Sasaki et al.,
2008).

The importance of the temperatures in Delphinium cultorum cultivation technology is
the object of the present work and there is to be established if this is a limiting factor for the
Romanian zones proper for successful growing of this type of plants.

MATERIALS AND METHODS

For the trials have been used plants obtained by sowing from two reliable sources:
Sahin Delphinium seeds collection for the plants cultivated in Bacau and New Millennium
Delphiniums for those cultivated in Bucuresti and Caransebes. Have been used plants resulted
from seeds obtained by free pollination. The plants have been planted in spring because they
have been obtained by sowing in January, so in May-June 2006 they have bloomed for the
first time. This bloom was taken into account as the first year of blooming and the 2007 and
2008 were counted as the second and third year. The cultivation technology was the same for
all three places including the amount of irrigation necessary to obtain and maintain the same
humidity in soil and the treatments applied to the plants. Trying to obtain the same conditions
the soil for the three locations has been improved with both mineral and organic materials.
Although the plants population in Bucuresti and Caransebes were the smaller ones (48 plants
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in year 2006 in Bucuresti and 35 in Caransebes) the population in Bacau had a more larger
panel — 92 plants and the study included all of them.

Was recorded and studied the temperature in the three location on three years (2006,
2007 and 2008) (tables 1-3), and the temperature variation was graphically interpreted so the
difference between minimal and maximal temperature can be easily shown (fig. 1-3).

First were recorded the dates about the number and height of the inflorescences on
each plant in all the three places of culture. Those dates were interpreted in two categories —
the average number and the average height of inflorescences on plant in every location, on
each year.

After the weather conditions started to leave their mark on plants, were counted the
number of plants survived in years 2007 and 2008.

RESULTS AND DISCUSSION

The monthly average temperatures calculated for the period 2006-2008 in Bucuresti,
Bacau and Caransebes are presented in tables 1-3 and the temperature variation calculated is
represented in table 4.

As can be seen in table 4 the major difference between Bucuresti and Caransebes is
the maximum and minimum temperature during summer and this is having a great influence
in biology of the plants as they continue to diminishes their flowering annually and reduce
their life span.

Figures 1-3 reveal that the variation of minimal/maximal temperatures is more
constant in Caransebes, medium to high in Bacau and high in Bucuresti. The fact that spikes
of high temperature are noticeable in Bucuresti correlated with diminishing quality of
inflorescence can conduce to the theory that plants that are flowering in lower and more
proportional temperature between day and night will produce better inflorescences (as
Ogasawara et al., H. 1996 have written).

In table 4 is noticeable that the minimum variation of temperature from May to
October was in Bucharest (9.97 to 12,59 degrees Celsius) comparing to the Caransebes where
the maximum was (11.84 to 13.78 degrees Celsius). This fact correlated to the maximum
temperature that occurred in Bucuresti has the same results as a previous trial (Noritoshi and
Yoshinobu, 1997) claimed — the quality and quantity of flowers is decreasing with the rising
of the temperatures above average (table 5 and 6).

As can be seen in figures 4-12 the quality of the inflorescences is diminishing rapidly
in Bucuresti and at a slower rate in Bacau but it’s maintained in Caransebes, indicating that
plants cannot adapt to a more xeric sites (in accordance with Eplig and Lewis, 1952.).

The Bucuresti location could not produce inflorescences with high quality and this can
indicate that it’s not advisable to conduct commercial plantation in this conditions.

Bacau location triggered a medium response of the plants, but can be presumed that
other measures (as cultivating on raised beds and providing shadow in the middle of the day)
can be taken to manage correctly a commercial plantation of Delphinium.

The best location of the three investigated is Caransebes, which has a good quality of
inflorescences.

The number of plants viable in year 2007 and 2008 depends on the locations of the
culture (fig.7). This conduces to a small viability percentage of 56.25 (in 2007) and 27.08 (in
2008) for plants cultivated in Bucuresti, a medium viability percentage of 70.65 (in 2007) and
44.56 (in 2008) for plants cultivated in Bacau and a high viability percentage occurred in
Caransebes — 91.43 (in 2007) and 85.71 (in 2008).
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CONCLUSIONS

The high temperatures occurred are lowering the height of the inflorescence and the
number of stalks by plant, reducing also the viability of the plant on medium term. A more
balanced temperature situation, with the highest monthly average temperature less than 27.5
degrees Celsius can provide good conditions for commercial cultivation of Delphinium in
Romania.
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TABLES AND FIGURES
Table 1
Monthly average temperature values calculated for the period 2006-2008 [Bucuresti]
Temperature Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
MAXIMUM 4.05 1592 [ 12.10| 18.07 | 23.90 | 27.89 | 30.13 | 29.85 | 23.15] 17.92 | 9.76 | 4.47
MINIMUM -3.001-240] 1.69 | 6.95 | 12.04 | 17.75] 17.54 ] 17.50 | 12.51 | 7.95 | 2.27 | -1.13
Table 2
Monthly average temperature values calculated for the period 2006-2008 [Bacau]
Temperature Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
MAXIMUM 238 1250 | 9.68 | 15.73 | 22.35] 25.82 | 28.77 | 28.45 | 21.84 | 16.43 | 8.30 | 3.86
MINIMUM -4.131-4.58] -0.30 | 5.04 ] 10.18 ] 13.92 | 15.83 | 15.95] 10.37 | 5.60 | 0.85 |-1.45
Table 3
Monthly average temperature values calculated for the period 2006-2008 [ Caransebes]
Temperature Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
MAXIMUM 1.69 | 4.06 | 10.28 | 16.65 | 22.09 | 25.24 | 27.47 | 26.31 | 21.19 | 16.67 | 7.84 | 2.30
MINIMUM -6.121-5.17] -0.89 | 4.45 | 9.11 | 12.30 | 13.69 | 13.81 | 9.35 | 3.86 |-1.28|-3.44
Table 4
Temperature variation in Bucuresti, Bacau, Caransebes for the period 2006-2008
Temperature
variation Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Bucuresti 7.05 1832|1041 (11.12 | 11.86 | 10.14 {12.59 [ 12.35]10.64 | 9.97 | 7.49 [5.60
Bacau 6.51 | 7.08 | 9.98 [ 10.69 | 12.17 | 11.90 | 12.94 [ 12.50 | 11.47 | 11.43 | 7.45 | 5.31
Caransebes 7.8119.23 [ 11.17 [ 12.20 [ 12.98 | 12.94 | 13.78 [ 12.50 | 11.84 | 12.81 | 9.12 | 5.74
Table 5

The average number of inflorescences on plant in spring/summer flowering in Bucuresti, Bacau,
Caransebes for the period 2006-2008

Year

Place of cultivation

Bucuresti Bacau Caransebes
2006 1.73 1.92 1.57
2007 4,22 4.96 5.27
2008 2.58 431 6.83
Table 6

The average height of inflorescences on plant in spring/summer flowering in Bucuresti, Bacau,
Caransebes for the period 2006-2008

Place of cultivation

Year Bucuresti Bacau Caransebes
2006 63 cm 68 cm 56 cm
2007 123 cm 138 cm 142 cm
2008 136 cm 154 cm 161 cm
Table 7

The viability of plants in Bucuresti, Bacau, Caransebes for the period 2007-2008

Place of cultivation

Year Bucuresti Bacau Caransebes
Initially planted -2006 48 92 35

2007 27 65 32

2008 13 41 30
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Table 8

The percentage of surviving plants in Bucuresti, Bacau, Caransebes for the period 2007-2008

Year

Place of cultivation

01.01.06

min.-wal.[in]

01.01.07

01.01 .05

max.- wal . [1n] average

MAXKTMIUM: -14.44°C [21.01.06] 35.89°C [25.08.07]1 15.8°C

T IIVILTIM:

-23.89°C [23.01.06] 23.89°C [23.07.07]1 5.7°C

Bucuresti Bacau Caransebes
2007 56.25 70.65 91.43
2008 27.08 44.56 85.71
Multi-anmual temperature in Buouresti
measurements made between 01.01 and 2112 (2006-2008)
40
= FAXINTIrn
30-0 == ITOTUITEDITITL
[ )
® 20.0
=
5
g 10,0
o,
E 0.0
[_|
=10.0
—z0.0 L ' ' !
ol.0l.06 01.01.07 01.01.08 31.12.08
min.-wal.[1n] max.-wal. [ind average
MIAKTMUM: _12 22°C [23.01.06]1 40.56°C [24.07.071 17.3°%C
MINIMUOML: 17, 22°C [06.02.05]1 25.00°C [25.07.07]1 7.4°C
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Fig.2. Temperature in Bacau 2006-2008
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Multi-annual temperature in Caransebes
measurements made between 01.01 and 531,12 (2006-2005)
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Fig.3. Temperature in Caransebes 2006-2008

Fig.4. Inflorescence first year Bucuresti Fig.5. Inflorescence second year Bucuresti
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Fig.8. Inflorescence second year Bacau
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Fig.12. Inflorescence third year Caransebes
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ABSTRACT

Phalaenopsis is one of the unique plants groups, highly aesthetics, it has become one of important
export commodities, like; plant-potted, cut flower, etc. Another unique-formed is “key-holder” to growth
and development by tissue culture technology (on small bottle 1.3x0.6 inch) for Agritourism Development
in Indonesia. The aim of research was to know and obtain the best interaction between chitosan and
potato extract (natural substances) on the growth and development of Phalaenopsis hybrid protocorm in
vitro. The explants protocorm of Phalaenopsis Join Angel X Phalaenopsis Sogo Musadian were grown in
MS medium. The design of experiment was Completely Randomized Factorial with sixteen treatments
and three replications. The first factor was chitosan concentration (without, 10 , 20 and 30 mg/L), and the
second was potato extract concentration (without, 100, 200, and 300 ml/L). The results of experiment
showed that there was interaction effect between chitosan and potato extract on number of PLBs
(protocorm like bodies ) number of shoots, number and width of leaves.. The best result showed at 10
mg/L chitosan and 100 ml/L potato extract, especially for ‘“orchid key- holder ‘“development.

INTRODUCTION

Orchids are plants that have a high aesthetic value as a beautiful flower with attractive
colors. Aside from being beautiful flowering potted plants, orchids are also known as a cut
flower crop which has important meaning in the world flower trade is a potential source of
foreign exchange for the country and source of income for people who cultivated. Also the
orchid can be used as a product of art "orchid key-holder" through tissue culture. "Orchid
Key-holder" of a key chain containing the plantlets in small bottles with a height of 1.3 inch
and 0.6 inch in diameter. This product has been developed since 2004 by the authors in
laboratory tissue culture of seed technology. This innovation can be used as touristic products
for the development of tourism in Indonesia. In addition, the product "orchid key-holder" can
also be developed into an industry supplying quality seeds. This situation is a challenge for
the orchid farmers, academics and research institutions to improve the quantity and quality of
the orchids for domestic and foreign.

Therefore we need a mass propagation of orchids and rapidly through tissue culture. .
Application of tissue culture, it is possible to perform a variety of matters related to the
development of orchids that cannot be done conventionally.

To enhance orchid seed qualitatively and quantitatively can be done by modifying the
media through the addition of complex organic material in order to optimize the growth of
orchids. The organic matter used is chitosan and extracts of potatoes. Culture media are often
used for tissue culture was Murashige and Skoog (Arditti and Ernst, 1992), and the addition of
growth regulators (PGR) such as cytokinin and auxin plays an important role in tissue culture.
The addition of organic materials such as potato extract has been widely applied in tissue
culture because it serves to stimulate callus formation and proliferation of shoots (Rahman et
al., 2003), enhance growth and differentiation of cells in certain plants (Widiastoety and
Purbadi, 2003). Potato extract can increase the growth of shoots orchid Doritaenopsis
(Rahman, et al., 2003). Chitosan is the result of shrimp shell waste, shellfish, insects, and
fungi. Chitosan can stimulate plant growth (Griezka, et al., 2008) and increase the absorption
of nutrients (Sukwattanasinitt, et al., 2001) and can stimulate plant cells to form secondary
metabolites (Putalun, et al., 2007). Chitosan was able to induce the synthesis of plant
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hormones such as gibberellin and stimulate the biosynthesis of auxin via the tryptophan path
so as to enhance plant growth and development. The results showed that chitosan in orchid
meristem tissue culture, can enhance the growth of PLB (protocorm like bodies) up to 15
times (Nge, et al., 2000).

Addition of Chitosan with potato extract in vitro culture is expected to solve the above
problems so that it can be applied to improve the quantity and quality, especially Phalaenopsis
orchid seed and development of "orchid key holders."

This study aims to determine the effect of interaction between chitosan and potato
extracts on growth of Phalaenopsis hybrid protocorm in vitro and obtain the best
concentration of chitosan and potato extracts on growth of Phalaenopsis, especially in product
development "orchid key-holder".

MATERIALS AND METHODS

The study was conducted at Tissue Culture Laboratory, Faculty of Agriculture Seed
Technology, Padjadjaran University. Explants used were protocorm Phalaenopsis
Phalaenopsis hybrid crosses of "Join Angel" x "Phalaenopsis' Sogo Musadian". Each culture
bottle contained one explant. Culture bottles used have 0.6 inch in diameter and 1.3 inch in
height. Basic medium used was Murashige and Skoog medium that has been modified by the
addition of organic material that is chitosan and extracts of potatoes. Treatment consists of
two factors: the first factor was the concentration of chitosan with four levels; without
chitosan, 10 ppm, 20 ppm and 30 ppm. The second factor was the concentration of potato
extract which consists of four levels; without potato extract, 100 ml/L, 200 ml/L and 300
ml/L. The design used was completely randomized factorial design with three replications.
Each unit consists of 10 samples. Observation of experiment performed every 4 weeks until
12 weeks after incubation. The variables measured were the number of PLB (protocorm like
bodies), the number of shoots, leaf number, and leaf width.

RESULTS AND DISCUSSIONS

Total PLB

PLB formation is a manifestation of embryogenesis, the process of somatic embryo
formation. Pierik (1987) states that the process of somatic embryo induction driven by the
increased concentration of the hormone auxin and amino acids, the reduction of nitrogen in
ammonium form, the addition pottasium, and reduction in calcium concentration.

Addition of chitosan and extracts of potato on the basis of media Murashige and
Skoog (MS) gave a significantly different effect of the interaction of the variable of PLB at 8
WAI(week after incubation) and 12 WAI (Table 1). In each specific treatment media have a
positive influence in the initiation and multiplication of PLB at 8 WAI and 12 WAI were to
show the occurrence of the number of PLB at each interval of observation. There were
because the chitosan and potato extract contained various amounts of carbohydrates was
relatively high amino acids, minerals and vitamins that complement each other.

Carbohydrates an important role in tissue culture that was as a source of energy and
carbon. Sucrose which was a type of carbohydrate is needed together with TAA in the
propagation network. According Heddy (1989) carbohydrates also function as IAA-forming
complexes, which can function as a form of savings and in the process of activation of IAA.
Sucrose can also increase the rate of photosynthesis at 20-30 g/L (George et al., 2008).

Hormones auxin and cytokinin was required in low concentrations that could cause
physiological responses. Hormones auxin and cytokinin derived from endogenous hormone
protocom or explant that was used in tissue culture. Cytokines found in the t-RNA from the
cytoplasm and chlorophyll (Van Staden and Davey, 1979 quoted by George, et al., 2008).
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The hormone auxin in potato is indole acetic acid (IAA) that was synthesized from
tryptophan. PLB formation caused by IAA together with cytokines (Chaturvedi et. Al., 1978
quoted by George, et al., 2008).

The interaction between auxin in high concentration with a low cytokinin could form a
callus or PLB on orchid (Figure 1a). Vitamins that have been a lot added to the tissue culture
medium such as thiamin (vitamin B1), nicotinic acid or niacin and pyridoxine (vitamin B6),
and myo-inositol. That vitamin except myo-inositol was contained in potato extract and
chitosan. Thiamin (Vitamin B1, aneurina) on thiamine pyrophosphate, is an essential cofactor
in the metabolism of carbohydrates and is directly involved in the biosynthesis of several
amino acids. Pantothenic acid plays a role in the production of callus (George, et al., 2008).

Fig. 1a. PLB multiplication

Table 1
Interaction effect of chitosan with potato extract on the number of PLB
per explant at Age 8 WAI and 12 WAI
T SWAI 12 WAI

reatment ke K K K ke K K K
c 1,76 a 5,68 ab 2,44 a 890b | 2,06ab 10,50 a 4,59 a 10,07 a

A B A B A C B C
. 1,13a 5,52 ab 2,63 a 5.00 a 1,90 a 7,58 a 4,68 a 13.00 a

A C B BC A BC B C
. 1,63 a 10,03 b 4,27 a 493 a 2.37 a 14,67 b 10,12 a 6,10 a

A C B BC A C BC B
3,68b 3,66 a 3,02a 532a 501b 6,07 a 4,12 a 7,58 a

e A A A A A A A A

Note: The average value which the same small letters on the same column and the same capital letters on the same line are not significantly
different according to Duncan's Multiple Range Test at 5% level. Chitosan (c), ¢o = 0 ppm, ¢; = 10 ppm, ¢, = 20 ppm, ¢; = 30 ppm;
Potato Extract (k), ko = 0 ml/L, k; = 100 ml/L, k, = 200 ml/L, k3 = 300 ml/L
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Number of shoots

The successful growth of shoots mainly depend on tissue source, levels of nutrient
medium, the type and levels of hormones (Wetter and Constabel, 1991). Increase of chitosan
and extracts of potato on MS basic medium gave a significantly different effect to the number
of shoots variable at 8 WAI and 12 WAI . Table 2 shows that the treatment used in this
experiment can stimulate regeneration protocorm to be shoots (Fig. 1b). Shoots are not
formed in each treatment. Growth of morphological development of a culture heavily
influenced by hormones. Growth of shoots and leaves, primarily driven by higher
concentration of cytokinin than auxin, but other chemical substances such as vitamins, amino
acids, macro and micro also contributed to the formation of shoots. Addition of chitosan and
potato extracts contribute to the amino acid, carbohydrate, vitamins, macro and micro
nutrients. Based on observations during the experiment, protocorm get a multiplication into
PLB from PLB first and then begin to divide in the scutellum and the gap is formed buds.
Fundamental factors that cause organogenesis was to be vague because it was influenced by
the type of media, endogenous components produced culture, and the substance carried by the
original explants (Thomas and Davey, 1975 quoted by Dodds and Roberts, 1985). According
to George et al., (2008) seed is a source of natural cytokinins.

Fig. 1b. Bud multiplication

Table 2
Interaction effect of chitosan and potato extract on the number of shoots
per explant at Age § WAI and 12 WAI
8 WAI 12 WAI
Treatment
ko k; k, ks ko k; k, ks
e 0,00 a 0,00 a 292b 4.25c¢ 0,00 a 5.53b 393a 4.62 a
A A B B A B B B
o 0,00 a 3.89¢ 2.72 ab 0.00 a 0,00 a 6.30b 272 a 325a
A B B A A C B B
o 0.67 a 2.72 be 1.78 a 3.17c¢ 0,00 a 272 a 233 a 450 a
A BC B C A BC B C
o 0,00 a 2,33 b 2,00 ab 143b 0,00 a 301 a 433 a 5.17 a
A B B B A B B B

Note: The average value which the same small letters on the same column and the same capital letters on the same line are not significantly
different according to Duncan's Multiple Range Test at 5% level. Chitosan (c), ¢, = 0 ppm, ¢; = 10 ppm, ¢, = 20 ppm, ¢; = 30 ppm;
Potato Extract (k), ko= 0 ml/L, k; = 100 ml/L, k, = 200 ml/L, ks = 300 ml/L

239



Ornamental plant

The number and width of leaves

Interaction of chitosan and potato extracts gives a significantly different effect to the
variable of leaf number and width of leaves per explant at 12 WAI (Table 3). However, not all
explants formed leaves.

At O ppm chitosan treatment and potato extract 0 ml/L could form a leaf from
protocorm. This was due that endogenous cytokinin hormone was higher than the
concentration of auxin, then resulting in organogenesis. Organogenesis is the process of organ
formation without going through the multiplication of PLB. Some of the other treatments
containing chitosan and extracts of potato leaves could not formed, because the direction of
progress towards the multiplication protocorm PLB. The balance of auxin and cytokinin
hormones influences the development of plant growth.

Leaf growth was affected by proper nutrition in the media. One of the macro nutrients
were nitrogen was needed in increasing the number of leaves. Chitosan and potato extract
containing various amino acids which are a source of organic nitrogen. Addition of organic
nitrogen was more effective than inorganic nitrogen, because it is more easily absorbed by the
explants.

Table 3
Interaction effect of chitosan and potato extracts of average number of leaves
and leaf width per explant at Age 12 WAI
Number of Leaves Leaf Width
Treatment
Ko ki k, ks Ko ki k, ks
¢ 2.17b 0.67 ab 042a 0.33ab 0,32b 0,16a 0,22a 0,10ab
B A A A A A A A
¢ 0,00 a 1.00 b 2.25b 0,00 a 0,00a 0,53b 0,57a 0,00 a
A B B A A B B A
. 0,00 a 0.67 ab 2.00b 1.00 b 0,00a 0,13a 0,54a 0,30 b
A A B B A AB C BC
o 0,67 a 0,00 a 0.33 a 0.33ab 0,13ab 0,00a 0,23a 0,22ab
A A A A A A A A

Note: The average value which the same small letters on the same column and the same capital letters on the same line are not significantly
different according to Duncan's Multiple Range Test at 5% level. Chitosan (c), ¢o = 0 ppm, ¢; = 10 ppm, ¢, = 20 ppm, ¢; = 30 ppm;
Potato Extract (k), ko = 0 ml/L, k; = 100 ml/L, k, = 200 ml/L, k3 = 300 ml/L

Key Holder

" 0.6 INCH ‘:F{,ﬂ
Orchid

Fig. 2. Orchid Key Holder
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CONCLUSION

1. Interaction of chitosan and potato extract affect to the variable that is the number of PLB,
the number of shoots, leaves number, and leave width.

2. Chitosan concentration of 10 ppm for the level of concentration of potato extract 100 ml/L
is the best result of growth Phalaenopsis protocorm.
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ABSTRACT

Orchid was known as an ornamental plant with the aesthetic and high commercial value. The
high production of orchids caused by the higher market demand. Much research has been done to
improve the growth, development, production, and quality orchids. To reproduced in vitro orchid, you can
use natural materials, such as chitosan and extracts of potatoes. Chitosan was a deacetylation of chitin
derived from fungal cell walls, crustacean exoskeleton, the cuticle of insects, and some algae. Chitosan acts
as a growth promoter in some species of plants, including orchids.

This study aimed to determine the effect of interaction between the concentration of chitosan with
potato extract on the growth of hybrid Phalaenopsis Orchid protocorm in Hyponex medium and to get the
concentration of chitosan with potato extract which gave the best effect on growth of Phalaenopsis hybrid
protocorm on Hyponex medium. The experiment was conducted at Tissue Culture Laboratory, Faculty of
Agriculture Seed Technology, Padjadjaran University, in December 2009 to February 2010. The method
used in this experiment was Completely Randomized Design (CRD) factorial pattern, with three
replications. The first factor is the concentration of shrimp chitosan which consists of four levels as
without chitosan, 10, 20, and 30 ppm. The second factor is the concentration of potato extract which
consists of four levels, as without potato extract, 100, 200, and 300 ml/L. Basic medium used for each
treatment were foliar fertilizer Red Hyponex 1 g/L. The results showed that the interaction between
chitosan with potato extract on the variable in the number of PLB (Protocorm Likes Bodies) and number
of shoots at 12 weeks after incubation. The best treatment obtained at chitosan concentration of 30 ppm
with potato extract 300 ml/L. Addition of chitosan with potato extract independently at different
treatment concentrations gave the same effect on the variable of leaves. At the variable of root number,
treatment independently without chitosan and 10 ppm and without potato extract and 200 ml/L gave a
better effect. In the meantime, the best effect on the character of wet weight was on treatment with potato
extract concentration of 200 ml/L.

INTRODUCTION

Orchid is one of the ornamental plants that have the aesthetic and high commercial
value. Local species of orchid, Phalaenopsis, is one species of orchids are sold in the
domestic market. The high market demand for orchids, unfortunately not followed by the
level of production. Needed a way to meet high market demand for Phalaenopsis in large
quantities and in relatively short time. One way that can be used to reproduce Phalaenopsis
quickly, effectively and efficiently is to use tissue culture techniques.

Plant tissue culture is a technique of isolation of plant parts, such as tissues, organs, or
embryos, then cultured on artificial medium are sterile so that plant parts are able to
regenerate and differentiate into complete plants. There are some alternative medium that we
can choose as tissue culture medium, one of which is Hyponex foliar fertilizer. Hyponex is an
economical alternative medium which has been widely used in tissue culture. Hyponex
contains macro and micro nutrients that are good for growth and development of the explant.
Hyponex medium use can influence almost the same compared to the use of MS medium in
Dendrobium orchid seed germination, which can reach 78% on MS medium, and 73% in
Hyponex medium.

The addition of organic matter in the culture can provide a positive effect on culture
growth. Extracts of potato in tissue culture serves to stimulate callus formation and
proliferation of shoots (Rahman et al., 2003). The addition of organic substances which have
a high carbohydrate content such as potato pulp can improve the growth and differentiation of
cells in a particular plant. Chitosan is a deacetylation of chitin. Chitosan is able to induce the
synthesis of plant hormones such as gibberellins and stimulate the biosynthesis of auxin via
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the tryptophan, which can enhance plant growth and development (Uthairatanakij et al.,
2007).

The purpose of this study was to determine the effect of interaction between chitosan
and potato extract and to obtain certain concentration of chitosan and extract potato that can
provide the best effect on growth of Phalaenopsis protocorm in Hyponex medium.

MATERIALS AND METHODS

The experiment was conducted at Tissue Culture Laboratory Seed Technology Faculty
of Agriculture, University of Padjadjaran in Jatinangor, Indonesia. Explants used two months
of old protocom of Phal. "Join Angel" X Phal. “Sogo Musadian".

Basic medium used Red Hyponex foliar fertilizer with the addition of organic
materials, jelly (purified jelly), sugar, and distilled water. Treatments consisted of two factors,
chitosan and extracts of potatoes. The first factor is chitosan which consists of four levels of
concentration (0 ppm, 10 ppm, 20 ppm, and 30 ppm). The second factor is the potato extract
which consists of four levels of concentration (0 ml/L, 100 ml/L, 200 ml/L, and 300 ml/L).

The design used completely randomized design (CRD) with factorial pattern as many
as 16 combinations of treatments with three replications. Observations were carried out for
three months. The variables were the number of Protocorm Like Body (PLB), the number of
shoots, leaf, roots, and fresh weight.

RESULTS AND DISCUSSIONS

Increasing of Protocorm Like Bodies (PLB)

Protocorm Like Bodies is a vegetative parts of orchid plant which form a structure
resembling protocorm, round and shiny, which can be propagated indefinitely or can be
induced to regenerate plants. The treatment showed that the best results in 12 Weeks After
Incubation (WAI) is the treatment of chitosan concentration of 30 ppm with potato extract of
300 ml/L (Table 1). Visually, the best treatment comparisons can be seen in Figure 1.

Potato extract containing carbohydrates, auxin, and amino acids, that is, alanine,
aspartic acid, glutamic acid, glicin, proline, and serine, while chitosan is a potential source of
polysaccharides with 6.89% of nitrogen content more higher than cellulose (1.25%).. Nitrogen
within chitosan is a primary aliphatic amino group and can act as a substitute glucan.

Diagram 1. Effect of Chitosan Concentration and Potato Extracts on Number of Increasing PLB at 12 WAI

7.0 7
6.0 -
5.0 +°

5 o cD
4.0 -

mcl
- 6 s B2
201 W3
1.0
0.0
ko k1 k2 k3

Note: cy= 0 ppm Chitosan; ¢,;= 10 ppm Chitosan; c,= 20 ppm Chitosan; c;= 30 ppm Chitosan; ko= 0 ml Potato extract;
k;= 100 ml Potato extract; k,= 200 ml Potato extract; ks= 300 ml Potato extract
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Auxin concentration is higher than the cytokinin can stimulate the initiation of callus
in monocot plants. The role of auxin in somatic embryogenesis among others, for initiation of
somatic embryogenesis, embryogenic callus induction and somatic embryo induction. The
hormone auxin in potato is indole acetic acid (IAA) is synthesized from tryptophan via
tryptophan transaminase (trypthopan amino transferase). Indolpiruvat then converted into
Indolasetaladehid. IAA can be produced from this aldehyde by dehydrogenase or by oxidation
(oxidase Indolasetaldehid). Optimizing the performance of the hormone auxin in potato
extract (IAA) can be achieved due to chitosan is able to synthesize the hormone auxin through
the tryptophan, to use the explant to multiply (Uthairatanakij et al., 2007).

Fig. 1. Comparative growth of PLB at 30 ppm chitosan cultures with potato extract 300 ml/L (left) and the
culture of chitosan O ppm with 0 ml/L potato extract (right).

Number of shoots

Concentration of potato extract of 300 ml/L. were added at 30 ppm chitosan is the best
treatment to stimulate the number of buds in Phalaenopsis hybrids (Figure 2). Islam et al.
(2003) explains that this can happen because of the effect of adding organic materials such as
potato extract is not always constant, due to the influence of organic material performance
depends on several factors, including plant sources, cultivars (varieties) of plants used, and
the formulation and composition of materials used in the medium.

According Uthairatanakij et al. (2007), chitosan can stimulate vegetative growth of
plants, including stimulating the formation of buds. Judging from its structure, chitosan has
amine group in which this cluster also plays a role in the synthesis of amino acids. One of the
known amino acid is adenine. Zeatin (natural cytokinin) can be produced from amino acids.
Adenine is one of the exogenous cytokinin can be given to stimulate plant growth.

Relative concentration of cytokinin higher than the auxin will stimulate the formation
of adventitious buds. If the ratio is higher concentration of cytokinin to auxin, the meristem
cells in the callus will divide and affect other cells to develop into buds, stems, and leaves.
The presence of cytokinin in in vitro culture have a role as a stimulant shoots. At high
concentrations, cytokinin can promote proliferation of shoots, on the contrary inhibited root
formation. The addition of auxin (IAA) actually slowing down as the emergence of shoots,
because the function of auxin is likely to trigger the formation and growth of the roots
presumably ,so that the resulting effect will inhibit the formation of buds.
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Diagram 2.  Effect of Chitosan Concentration and Potato Extracts Against The average number of shoots

on 12 WAI
M cO
Hcl
bl c2
Hc3
kO k1l k2 k3
Note: co= 0 ppm Chitosan; ¢;= 10 ppm Chitosan; c,= 20 ppm Chitosan; c;= 30 ppm Chitosan; ko= 0 ml Potato extract;

k= 100 ml Potato extract; k,= 200 ml Potato extract; ks= 300 ml Potato extract

Fig. 2. Comparison of shoots at 30 ppm chitosan treatment with potato extract 300 ml/L (c3k3)
on the left, with no treatment (cOk0O) on the image to the right.

Average Number of Leaves

Leaf is a continuation of the morphological form buds, but the number of shoots do
not always reflect the variable number of leaves. This is because the formation of leaf buds
varies. Data analysis of variance showed that there was no interaction between the chitosan
with potato extract against the average number of leaves in Phalaenopsis hybrids Hyponex
medium within 12 Weeks After Incubation (WAI).

The content of endogenous hormones in explants Phalaenopsis hybrid was 1 enough to
growing the leaf explants, so no use growth regulator derived from potato extract. The
possibility of this is due to the presence of cytokinin have been experienced in these orchids.
In addition, cytokinin are also present in t-RNAs from the cytoplasm and chloroplast as a free
molecule. The cells in the explant tissue is assumed to produce a natural cytokinin for cell
division, including the formation of leaves. Interaction of auxin and cytokinin appear to be
inhibiting the number of leaves due to the addition of both simultaneously produce fewer
number of leaves. Addition of cytokinin to encourage the increased number and size of the
leaf. Cytokinin has an important role in tissue explants and stimulates the growth of shoots
and leaves.
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Fig. 3. Comparison of the number of leaves at 30 ppm chitosan treatment
with potato extract 300 ml/L (c3k3) on the left, with no treatment in 12 WAL

Number of roots

Chitosan treatment with potato extract to the variable average number of roots of
Phalaenopsis hybrids on 12 WAI, showed no interaction (Table 3). That is because new roots
begin to form before the 12 WAI Independent treatment with chitosan concentration of 0
ppm (without chitosan) and 10 ppm, and potato extract with a concentration of 0 ml/L
(without potato extract) and 200 ml/L, giving a significant effect on average variable average
number of roots. In Figure 4, we can see examples of cultures that have shaped roots without
chitosan treatment and without potato extract (cOkO).

Root formation in this experiment occurs through indirect organogenesis process that
begins with the formation of PLB. On medium treatment, generally the root formation
occurred after the buds are formed. Initiation of roots often occurs after tissue culture to
produce shoots, and bud development in culture alter endogenous hormone, which stimulates
the formation of roots. Inisisasi roots occurred under conditions of high auxin and the
subsequent development of root primordia require a lower concentration of auxin. Auxin that
is involved in the rooting process in plants is IAA herbaseous

Auxin wide influence on growth, stimulate, and accelerate the growth of roots, and to
improve the quality and quantity of roots. Root growth requires auxin or cytokinin only in low
concentrations. At high concentrations, cytokinin can promote proliferation of shoots, on the
contrary inhibited root formation. The ability of root explants to grow without the addition of
IAA presumably because of endogenous auxin in the explant. Concentrations of growth
regulator are too high will encourage the synthesis of ethylene which can inhibit root
elongation.

Table 3.
Effect of chitosan concentration and potato extracts against average number of roots on 12 WAI
Treatment Average number of roots
Chitosan (c)
c0 =0 ppm 0.033b
cl =10 ppm 0.033b
c2 =20 ppm 0.000 a
c3 =30 ppm 0.000 a
Potato extract (k)
kO =0 ml/L 0.033b
k1 =100 ml/L 0.000 a
k2 =200 ml/L 0.033b
k3 =300 ml/L 0.000 a

e N e e i e
Note:  Figures marked by the same letter in same column indicates no significant difference according to Duncan's Multiple Range
Test at 5% level.
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Chitosan is a derivative N-deacetylation of chitin, which is an abundant source of
polysaccharides such as cellulose and has a function as a polysaccharide. With the abundant
content of polysaccharides, it is believed the addition of chitosan independently capable of
inducing the formation of roots. Induction of root and leaf growth by chitosan treatment
depends on the composition of culture medium used (Limpanavech, 2003 cited Uthairatanakij
et al., 2007). In the treatment without the addition of chitosan, mayybe the explants capable of
biosynthesis of auxin only without the help of chitosan. It takes a longer time trials to find out
more about the effect of chitosan on root growth, given on 12 WAI new roots begin to form
and the medium treatment has not fully give effect to the formation of roots. Moreover, the
mechanism of chitosan in plant-growth behavior is not fully known (Uthairatanakij et al.,
2007).

Fig. 4. Cultures that formed roots in the treatment without chitosan without potato extract (cOk0) on 12 WAI

Wet weight Explants
There was no interaction between the chitosan with potato extract at 12 Week After
Incubation (WAI).

Tabel 4.
Effect of Chitosan Concentration and Potato Extracts Against Average Weight Wet on 12 WAI
Treatment Average Weight Wet (g)
Chitosan (c)
c0=0ppm 0.071 a
cl =10 ppm 0.051 a
c2 =20 ppm 0.060 a
c3 =30 ppm 0.071 a
Potato extract (k)
kO = 0 ml/L 0.043 a
k1 =100 ml/L 0.057 a
k2 =200 ml/L 0.083 b
k3 =300 ml/L 0.069 ab

Note:  Figures marked by the same letter in same column indicates no significant difference according to Duncan's Multiple Range
Test at 5% level.

In the experiment, the treatment that is able to provide the best effect in the variable
weight of wet potato extract is treated with a concentration of 200 ml/L. It is clear that auxin
has a contribution in influencing the wet weight of explant. Effect of auxin on the
development of explant cells showed that there are indications that auxin can increase the
osmotic pressure, increased protein synthesis, increase cell permeability to water, and soften
the cell wall followed by decreasing pressure of the cell wall so that water can enter the cell,
accompanied by increase in cell volume. With the increase in protein synthesis, then the
material can be used to power the growth of explants. The hormone auxin and the amino acid
tryptophan is the raw material forming the presence of IAA effect on protein synthesis. The
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function of auxin in the synthesis is the release of DNA from histones to RNA synthesis that
will help the formation of new enzymes. These enzymes will increase the plasticity and
dilation of the cell wall. Enzyme that formed some of the enzyme invertase, hemiselulose and
ascorbic acid oxidase. These enzymes are important enzymes in the formation of proteins in
the cell wall.

The addition of chitosan at each concentration of treatment has not been able to have a
significant influence on the variables of wet weight. This can occur because of several factors,
including explant capable to synthesis the endogenous hormone independently without the
assistance of chitosan. However, the mechanism of chitosan in plant growth is still unclear
(Uthairatanakij et al., 2007). Moreover, chitosan itself that the performance depends on the
culture medium used.

CONCLUSIONS
There is interaction between chitosan with potato extract only occur on variable of
number of shoots of Phalaenopsis hybrid chitosan in the treatment of 30 ppm with potato
extract 300 ml/L. While the variable number of leaves, the average number of roots, and wet
weight, no interaction. An independent effect, as follows:
a) The addition of chitosan as well as extracts of potato in each gave the same effect on the
variable number of leaves.
b) Treatment without chitosan and 10 ppm, and treatment without potato extract and 200
ml/L have more better than the other concentrations on number of roots.
c) The best of wet weight culture was given on 200 ml/L concentrations of potato extract .
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ABSTRACT

Our research aimed at assessing the influence of fertilization regime on growth and flowering of
Alstroemeria hybrida plants. Experiments were conducted during the vegetation period 2010-2011 and
included four experimental versions, each version being applied fertilizers with different chemical
composition. To study the stages of growth and flowering of Alstroemeria hybrida plants were made the
following observations: number of shoots per plant, height of shoots, when the appearance of flower buds,
flower buds during the appearance of the bloom, the number of days from flowering to wilting flowers,
flowers in inflorescence number, inflorescence diameter and total number of stems per plant flowers. The
results demonstrate that fertilization had a positive effect on growth and flowering but differentiated
Alstroemeria hybrida plants, depending on the type of fertilizer applied.

INTRODUCTION

Alstroemeria hybrida is one of the most popular species grown for producing cut
flowers, lies in the top ten species planted for this purpose (Toma, 2009). It is a specie
geophyta with rhizomes, they enter the rest in high temperatures and drought conditions (Le
Nard et al., 1993). It is a demanding species to light but moderate claims against temperature
(Selaru, 2002). Requirements in relation to water plants and culture substrate are high,
frequent watering and fertilization are necessary to support a more adequate nutrition of plants
(Toma, 2009). Alstroemeria is appreciated not only for outstanding ornamental qualities but
also for resistance to diseases and pests (Bellardi et al., 1994).

MATERIALS AND METHODS

Research has been realized in greenhouses at the Department of Floriculture
Department of Horticulture at the University of Agricultural Sciences and Veterinary
Medicine Bucharest, in the vegetation period comprised between October 2010 to July 2011.

The biological material used for the experiments initiation was rhizomes in vegetation
with 3-4 shoots of 5-10 cm (figure 1), their planting being done on 20 October 2010.

Starting one month after planting rhizomes were applied periodical fertilizations every
3 weeks using 250 ml nutrients for each plant. At the same time thinning was carried out and
shoots, keeping only the vigorous shoots, without defects, shoots evolved in floral stems.

Experiences were included four experimental variants, each variant being applied
fertilizers with different chemical composition (Table 1).

Observations to study the processes of growth and flowering of plants have considered
the following elements: number of shoots per plant, height of shoots, the moment of
appearance of flower buds, the duration between the opened of flower buds to fading of
flowers, the number of flowers in inflorescence, the flower diameter and the total number of
flowers stems per plant.

The onset of flowering (March 29, 2011) were initiated and observations and
measurements on the number of flowers in inflorescence and flower diameter.

RESULTS AND DISCUSSIONS

Observations on growth and flowering of Alstroemeria plants show that these
processes are strongly influenced by applied fertilizer regime. Table 2 indicates that the first
part of the vegetation period the number of shoots formed per plant has the highest values in
variant V 3, where the plants were fertilized with MaxiFeed (NPK 20: 20: 20 + trace

249



Ornamental plant

elements) and V 2 at which plants were fertilized with VitaFlora (NPK 6.5: 3: 5.5 +
microelements).

In the second part of the vegetation period, however, the best results in the number of
shoots were obtained in variant V 1, in which plants were fertilized with Agro product (NPK
3.6:2.3:2.7).

The lowest increases were registered in version V4 which were applied in the ratio
20:20 NP complex fertilizers.

In terms of height shoots best results were obtained in variants V 1 and V 2, the ratio
between macro and nitrogen was in favor of the weakest results were recorded at V versions 3
and 4, which macro ratio was equal (Table 3).

On March 18, 2011 flower buds are appearing first in the variant V 1 (figure 2).

The duration of the moment of appearance of flower buds to flowers blooming (figure
3) was influenced also by the type of fertilizer applied, varying from 9.8 days to 11.4 days
variant V 3 and variant V 4 (Figure 4).

These results demonstrate that trace elements are crucial in bringing forward the
period from flowering by reducing the appearance of flower buds to bloom.

From Figure 5, that trace elements and has a favorable effect on the duration of the
flowers blooming to flowers wilting (figure 6), the best results being obtained in variant V 2
(16.1 days) and V 3 (15.8 days), the micronutrients fertilizers applied were included.

Number of inflorescence flowers and inflorescence diameter are also influenced by the
composition of the fertilizers used to periodical fertilizations. From table 4 it is found that the
highest values of these items were recorded in variants that included micronutrients fertilizer
composition or a larger amount of phosphorus and potassium.

CONCLUSIONS

Fertilization regime applied differently influence both quantitative and qualitative
elements of growth and flowering of Alstroemeria hybrida plants.

The number and length of shoots, number and size of flowers and inflorescences
recorded the highest values at the fertilized variants was done with fertilizer that had relations
in balance and that included macroelements and microelements.

The appearance of flower buds time to flowering (important indicator of early
flowering) had the lowest values in variants in which fertilization was done with fertilizer and
micronutrients which included the macro ratio was in favor of potassium.

Flowering period was longer than all the variants that were used included fertilizers
and micronutrients that macro ratio was in favor of potassium.
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TABLES AND FIGURES
Table 1
Experimental variants
Variants Type of fertilizer Chemical composition
Nitrogen total -N 3.6 %
V1 Agro Phosphorus — P,0O5 2.3 %
Potassium — K,0 2.7 %
NPK 6.5 :3:5.5 + trace elements:
V2 VitaFlora B 0.014%, Cu 0.007%, Fe 0.02%, Mn 0.01%, Mo 0.001%,
Zn 0.007%, Mg 0.01%
NPK 20 : 20 > 20 + trace elements:
V3 Maxi — Feed B 0.01%, Cu 0.002%, Fe 0.02%, Mn 0.01%, Mo 0.001%,
Zn 0.002%
V4 Complex NP 20 : 20
Table 2
The variation and the dynamical of number of shoots per plant
Variants No. of shoots/plant at date:
12.11.2010]17.12.2010|12.01.201125.02.2011 | 18.03.2011 | 29.04.2011 | 20.05.2011 | 10.06.2011
V1 34 6.8 12.4 15.8 8.6 21.4 14.8 12.4
V2 3.8 8.4 15.4 18 9.6 20.6 14.8 12.4
V3 54 10.6 18.4 16 9.4 17.8 13 114
V4 34 6.8 12.4 13.2 10.6 19.2 13.6 12.6
Table 3
The variation and the dynamical of length of shoots
Variants The length of shoots (cm) at date:
12.11.2010(17.12.2010{12.01.2011 | 25.02.2011 | 18.03.2011 | 29.04.2011 | 20.05.2011 | 10.06.2011
V2! 9.17 12.99 14.76 14.73 30.59 37.16 48.01 55.68
V2 5.09 12.02 13.04 17.05 28.60 40.73 52.51 54.88
V3 2.77 9.04 10.35 15.86 26.16 33.36 52.97 55.19
V4 5.72 10.30 11.02 15.22 25.11 34.65 40.78 42.19
Table 4
The variation of number flowers in inflorescence and diameter of inflorescence
Variants Number flowers in inflorescence Diameter of inflorescence (cm)
V1 16.3 16.4
V2 13.2 13.9
V3 15.9 14.3
V4 10.9 13.4

initiation

Fig. 1. The rhizome used for the experients
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ABSTRACT

This research has aimed at testing the potential for breeding by cuttings of four new varieties of
Petunia: 'Veranda Scarlet', 'Picotte Purple', 'Surfinia Blue' and 'Shihi Purple'. Seedlings were used for
cuttings with 3-4 nodes peak, collected in three stages, every month, in January and February. All
varieties have demonstrated a good capacity of cuttings, the highest number of seedlings collected in the
period under review (16) being recorded in the variety 'Surfinia Blue' the lowest (13) the variety 'Veranda
Scarlet'. Rooting cuttings was done in alveolar plate diameter of 3 cm, the substrate of peat (90%) +
perlite (10%), under artificial fog (90% RH) and an average temperature of 18-24 ° C. Rooting duration
was 18 days in the varieties 'Veranda Scarlet', 'Surfinia Blue', ' Shihi Purple' variety and 21 days 'Picotte
Purple’ and the percentage of rooting of cuttings ranged from 97.43% to the variety 'Purple Picotte' and
88.25% for the variety 'Blue Surfinia'. These results demonstrate a good propagation through cuttings
capacity of the four varieties studied, potting-up is thus a practical alternative planting material
production in Petunia.

INTRODUCTION

Petunia deal in recent years, the most important place for setting flowers summer
range of parks, gardens, balconies and terraces, impressing the extraordinary variety of
shapes, sizes and colors of flowers, long blooming, good resistance to stress factors (Selaru,
2007, Toma 2009). Production of planting material of Petunia is made most often from seeds
(Graper et al., 1990, Jauron, 1999, Toma, 2003).

Given the relatively long period from sowing to obtain mature plants, able to flourish,
some scientists and manufacturers recommend that the alternative of producing planting
material for propagation by cuttings Petunia (Jauron, 1999).

Major advantages of this method of propagation characteristics consist of faithful
transmission of mother plant and shorter duration of flowering plants produce, sell (Toma,
2009). In addition, plant shoots good capacity allows to obtain a satisfactory number of
seedlings in a short period of time and the mother plants from which cuttings were collected
can be used for decoration, after the cutting (Lopez and Runkle, 2006).

MATERIALS AND METHODS

The biological material used was the initiation experiences rooted cuttings of Petunia
varieties belonging 'Veranda Scarlet', 'Picotte Purple', 'Surfinia Blue' and 'Shihi Purple’
(Figures 1-4).

These seedlings were planted in pots with a diameter of 10 cm in peat substrate (90%)
+ perlite (10%), on 7/12/2009, they are practically the mother plants.

The first seedlings (Figure 5) were collected on 01.04.2010 by pinching mother plants
to 4 knots at the base (Figure 6). Following harvesting of cuttings was made on 02.02.2010
and 03.03.2010 data.

At each stage of cuttings for each variety was recorded number of cuttings harvested
from each plant and observations were made on the length of cuttings and number of leaves
per cuttings.

Rooting cuttings was done in alveolar plates of 3 cm in diameter (Figure 7), the
substrate of peat (90%) + perlite (10%), under artificial fog (90% RH) and an average
temperature of 18-24 ° C.
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At 10 days after planting the cuttings are rooting substrate pinch, eliminating the gain
peak strict ramification. At the end of rooting observations were made regarding the duration
of rooting, number and length of roots and root diameter bale.

RESULTS AND DISCUSSIONS

Research conducted on the four varieties of petunia taken in the study shows a good
capacity of their breeding by cuttings.

From Table 1 it is found that the total number of cuttings taken from a mother plant in
a period of 58 days varies from 13 seedlings per plant the variety 'Veranda Scarlet' to 16
cuttings per plant the variety '‘Blue Surfinia'.

One can easily see that the number of seedlings increases with each stage of harvest,
indicating a good capacity of shoots after harvesting plant cuttings and obtain a high
multiplication factor in a short period of time (Figure 8).

Analyzing data from Table 2 it is found that cuttings of petunia are smaller and have
shorter lengths due internodes ranging between 3 and 5 cm, depending on variety and harvest
time, number of leaves vary also depending on variety and time to harvest cuttings from 3,5 to
cuttings of varieties 'Veranda Scarlet' and 'Picotte Purple’, collected in January from 6 to
cuttings of the variety 'Purple Vein', harvested in March.

The percentage of rooting of cuttings ranged from 88.25% to the variety 'Blue
Surfinia’ and 97.43% for the variety 'Picotte Purple' (Table 3).

The variety 'Purple Picotte’ was noticed by a high quality of rooting: 25.23 roots per
cutting, root length 11.45 cm, 3.34 bale diameter of roots (Figure 9).

At the opposite end stood variety '‘Blue Surfinia’: 18.35 roots per cutting, 8.34 cm long
roots, root bale diameter is 3.25 cm (Figure 10).

Rooting cuttings duration was 18 days between the varieties 'Veranda Scarlet’,
‘Surfinia Blue', 'Shih Purple' variety and 21 days 'Picotte Purple’, which is a period more than
satisfactory for obtaining planting material of petunia, able to be planted in pots.

CONCLUSIONS

The four varieties of Petunia taken in the study demonstrated a good capacity of
cuttings, allowing a period of only 58 days a total harvest of cuttings per plant ranges from 13
seedlings of the variety 'Veranda Scarlet' and 16 seedlings per plant at variety 'Blue Surfinia'.

Petunia cuttings rooted in a relatively short time (18-21 days), the percentage of
rooting was higher in all varieties. Best at rooting cuttings behaved variety 'Picotte Purple’
with a rate of 97.43% rooting percentage, 25.23 roots per cutting, 11.45 cm long of roots and
a diameter of 3.34 cm root bale.
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TABLES AND FIGURES
Table 1
The variation of number of cuttings taken from a mother plant
Number of cuttings taken from a Total number of
Cultivar mother plant in a date: cuttings taken from a
4.01 2.02 3.03 mother plant
'Veranda Scarlet’ 1 4.5 7.5 13
'"Picotte Purple’ 1 5.5 7.5 14
‘Surfinia Blue' 1 6.3 8.7 16
'Shihi Puple' 1 4.5 8.5 14
Table 2
The variation of length and leaves number from cuttings
. Length of cuttings (cm) Leaves number per cutting
Cultivar 4.01 2.02 3.03 4.01 2.02 3.03
'Veranda Scarlet’ 3 3.5 3.5 3.5 5.0 5.0
'Picotte Purple' 3 3.9 34 3.5 4.0 4.5
‘Surfinia Blue' 3 33 3.5 4.5 4.5 6.0
'Shihi Puple' 3 34 5.0 5.0 5.0 6.0
Table 3
The variation of percentage of cuttings rooting and the quality of rooting
‘ Rooted Rooting No. of Length of R(?ots bale
Cultivar cuttings (%) | duration (days) roots per roots diameter
cutting (cm) (cm)
'Veranda Scarlet' 91.67 18 20.14 9.33 3.12
'Picotte Purple’ 97.43 21 25.23 11.45 3.34
‘Surfinia Blue' 88.25 20 18.35 8.34 3.25
'Shihi Puple' 94.32 18 18.47 9.65 3.56

Fig. 2. Cultivar 'Picotte Purple’

Fig. 3. Cultivar ‘Surfinia Blue' Fig. 4. Cultivar 'Shihi Purple’
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Fig. 5. Cuttings of petunia Fig. 6. Mother plants after the first cuttings taken
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Fig. 7. The cuttings planted in alveolar plates Fig. 8. The variation and the dynamical of number of

cuttings taken from mother plants

Fig. 9. Rooted cuttings of cultivar 'Purple Picotte’ Fig. 10. Rooted cuttings of cultivar '‘Blue Surfinia'
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ABSTRACT

Our research aimed at testing the influence of the cold period and the type of substrate on growth
and flowering hyacinth plants of the variety 'Ostara’. Bulbs were planted in mid-November 2009, two
types of substrates: a mixture of peat and soil made of equal parts ground celery, sand and peat. After
planting the bulbs were maintained in cold (5-7 ° C) for 9 and 12 weeks, then were brought into the
greenhouse to begin the process of forcing itself. The results of observations on growth and flowering
plant elements hyacinth substrate showed that culture does not significantly influence any of these items.
Instead, during the cold, even at a difference of 3 weeks, determine significant differences between
versions, the best results being obtained for maintenance in cold weather bulbs for 12 weeks.

INTRODUCTION

Hyacinth is one of the most popular species grown in both field and in protected areas,
to obtain flowers in season (Selaru, 2005). Forcing can be done through various methods and
ongoing interest to both the growers and researchers (Toma, 2009).

Besides the variety and quality of bulbs, factors influencing flowering plants in most
crops during the cold strength is needed rooting bulbs (Pemberton and De Hertogh, 1999).

This time varies depending on a lot of variety and want to realize when they bloom
(Miller, 2008). Other authors (Gude et al., 1992) consider that flowering hyacinths in forced
culture is influenced, besides during the cold and the quality of light and culture substrate.

MATERIALS AND METHODS

The biological material used for the experiments was the establishment of hyacinth
bulbs from the best quality (90 g weight, 5.5 cm diameter, 5 cm height, 17 cm circumference)
of the variety 'Ostara’.

Planting bulbs was done in mid-November 2009, two types of substrate (Figure 1),
after planting, bulbs were kept in cold (5-7 ° C) for rooting for 9 or 12 weeks, resulting in four
variants experimental (Table 1).

At the end of the cold was examined by survey, rooting quality, by removing the bulbs
and make observations on the roots (Figure 2).

After completing the period of cold bulbs were brought to the greenhouse, where
temperature was gradually increased from 8 to 17 to 18 ° C.

Observations on plants were observed: height at the time the leaf cone rooted bulbs in
the greenhouse, the number and length of leaves, flower stem length, flower length, number
of flowers in inflorescence, number of flowers open inflorescence, number of flowers
inflorescence wilted.

RESULTS AND DISCUSSION

The research results have demonstrated the importance of treatment duration of cold,
this influence, with few exceptions, all the growth and flowering plants.

Thus, when placed in the greenhouse bulbs cone rooted leaves relatively close in size,
ranging from 1.20 cm to version 1.35 to version V 2 and V 3 (Figure 3).

Although differences between the versions in terms of these items are not significant it
is interesting to note that variants V 3 and V 4, the duration of the cold they were exposed
bulbs was higher, have higher values.
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As for the other elements of vegetative growth - the number and length of leaves, it is
found that differences between the versions are higher.

Thus, in Table 2 we see that the influence of cold duration is determined in that a
longer period of cold applied after planting bulbs lead to higher values of number and length
of leaves (Figure 4).

Influence of culture substrate is insignificant but the differences between variants in
terms of this indicator are very small.

On March 23, 2010 was recorded when blossoming of flowers peak for each of the
four variants (Figure 5).

Analyzing the data in Table 3 found that when full flowering, the values are almost
double in the number of open flowers in blossom in variants V 3 and V 4, in which bulbs
were maintained 12 weeks after planting in cold conditions (Figure 6 ). We see therefore that
a longer duration of flowering significantly ahead of cold.

A longer period of cold and has favorable effects on the quality of flowers, expressed
by higher values of stem length floral inflorescence length and circumference (Figure 7).

CONCLUSIONS

Forcing hyacinth bulbs of the variety 'Ostara’ in the flowering season is strongly
influenced by the duration of cold and slightly influenced by the culture substrate
composition.

Keeping the bulbs after planting in cold (5-7 ° C) for 12 weeks resulted in obtaining
higher values of most elements of growth and flowering plants compared with alternatives
that were maintained by planting bulbs in cold only 9 weeks.

Even if they were introduced in the greenhouse for itself forcing a 3 weeks later, the
bulbs maintained in cold (5-7 ° C) for 12 weeks had a more intense pace of vegetation, which
led to the flowering in same time as the bulbs which were in cold 9 weeks.
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TABLES AND FIGURES
Table 1
Experimental variants
Variant During the cold (weeks) Substrate of culture
VA 9 ground celery + sand + peat (1:1:1)
V2 9 peat
V3 12 peat
V4 12 ground celery + sand + peat (1:1:1)
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Table 2

The variation of leaves number and length at 10 Mars 2010 (after 7 weeks after seven weeks of the
introduction of rooted bulbs in the greenhouse for variants V 1-V 2 and 5 weeks after seven weeks of the
introduction of rooted bulbs in the greenhouse)

Variant Leaves Length of leaves
number
V1 7.2 6.17
V2 6.9 5.70
V3 8.5 7.20
V4 8.3 7.10
Table 3
The variation of flowers quality in the moment of maximum blossoming (23 Mars 2010)
No. of No. of Length of Circumference Length of
Variant flowers in blossomed inflorescence of inflorescence | inflorescence
inflorescence flowers (cm) (cm) stem (cm)
V1 38.35 17.4 12.45 25.40 6.70
V2 38.22 16.0 12.20 24,00 7.25
V3 38.37 33.5 14.80 25.83 9.30
V4 38.32 32.6 13.50 24.70 8.86

| ©

Fig. 1. Tbulafter the planting in culture substrate
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Fig. 3. The variation of leaves cone length
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Fig. 5. The plants in the moment of maximum
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LANDSCAPE ARCHITECTURE

An investigation into the increased use of Desso Grassmaster in modern
sport

D Birch, L. Butters
University of Central Lancashire/Myerscough College

Keywords: Artificial grass, sports surfaces, turf technology, stadium innovation’s, pitch construction.

ABSTRACT

An investigation into the Desso Grassmaster system and its increased use on various types of
sport pitches around the world. Grassmaster is one of a few systems that has enabled increased hours of
play compared to more conventional surfaces. “The health and safety and social benefits from sports
participation are more easily achieved if the sports surface provisions are safe, affordable and of a high
quality. Investment, construction and research into artificial sports surfaces have increased to meet this
provision” (Kolitzus, 1984; Nigg & Yeadon, 1987)Y. However, Full provision cannot be met without
natural turf surfaces. Modern sport demands that the sports surface is in pristine condition all year
round, however with increased hours of play and a longer playing season, the pitch, the focal point of the
stadium can become subject to criticism. It is also common to find two separate clubs sharing the same
stadium such as at Adams Park, Wycombe which is home to Wycombe Wanderers Football team as well
as London Wasps rugby union team. This can demand that the pitch needs to be switched from one sport
to the other over night or in some cases the same day this puts immense stress on the playing surface.

INTRODUCTION

Desso Grassmaster over the past 20 years in the sports turf and stadium management
industry has become a major player in the production of a consistent playing surface of high
quality throughout the season. This new surface developed in the Netherlands can cope with
increased hours of play with less maintenance. The Desso system is now intensively used
both in the premier league and the championship league clubs, as well as stadiums which
accommodate both football and rugby on the same surface.

The Desso system is popular not only in the United Kingdom but across the world,
being installed In the USA, Green Bay Packers and Greece, 2004 Olympic games to name but
a few. Desso is now accredited by UEFA and FIFA after its involvement in the World Cup in
South Africa in 2010.

The Desso Grassmaster system uses internationally patented technology. This
technical system uses the combination of a natural turf system, the traditional system with the
characteristics and durability of a synthetic pitch. This is done by Injecting Synthetic grass
fibres 20cm into the natural grass surface at 2cm centres across the pitch, when the pitch is
finished there will be on average 20 million synthetic Desso grass fibres on the pitch, which
amounts to 3% of the pitch being synthetic.

There are five main benefits of the Desso Grassmaster system, which are durability,
no large divots created due to the grass plant being anchored to the plastic fibres, which leads
to better drainage and level surface retention this means an increased quality of play is
achieved. It plays the same as a normal turf pitch, rather than a fully synthetic pitch (3G). It
allows more hours of play, up to 3 times as much as a normal pitch (up to 900 hours per
season). It doesn’t need any extra maintenance than a normal pitch even with increased hours
of play. The system when installed becomes a smart investment that enables the pitch to be
used as a multi-use venue for sport, concerts and events. These benefits mean that Desso =
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Return on investment.
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The Grassmaster system
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Natural grass

Upper rootzone

A stadium that has really put the Grassmaster system to the test and gained full return
on investment is the Danish Parken Stadium, the home base for FC Copenhagen and the
Danish national team. At this Stadium “more goes on there than just football, business
seminars, pop concerts and other sports events, such as speedway, take place regularly. And

(@)

they don’t leave a damaged-grass hangover in the morning” (Desso Sports Systems, 2009) .
This was also commented on by the grounds manager of the stadium “The stadium hosts
several of the largest concerts, events and tennis tournaments. Thanks to the Desso
Grassmaster, the field doesn’t get damaged. And the grass recovers faster. That’s necessary,
too, because the next game is not far off!” (Hague, 2009, grounds manager Parken

Stadium)®.

These tables show the schedule from the Parken Stadium:

Date

Event

June

5

Football match: National team Denmark v Russia

10

Business event

11-14

Removal of old natural grass layer (Renovation)

16-17

Installation of cover protection system

19

Rock Concert

20-26

Speedway event

27-28

Uncovering of Desso pitch

Date

Event

July

1

Seeding for new season

3

Germination cover to accelerate grass growth

14

First time cutting grass

20

Super Cup football match

23

Morning: covering pitch for event

23

Evening: Pop concert Simon & Garfunkel

24

Removal of cover system

Date

Event

August

Football match FC Copenhagen

Training session

Champions league qualifying round

15

Football match

29

Match

30

Training national team Denmark
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Date Event
September
3 Training visiting team World Cup
4 World Cup qualifying match Denmark
7-8 Installation of cover protection system
10 Dinner party with 8,000 seated guests

One of Desso’s biggest triumphs was the contract to relay the Wembley stadium pitch
in June 2010. Arsenal Manager Aresen Wenger famously commented on the pitch after
England played a match on Wembley, "It's handicapping the national team because do you
think Steven Gerrard, Frank Lampard and Wayne Rooney don't want to play on a good
pitch?" (The Guardian, 2009) . The pitch, being a natural turf pitch had been relayed 11
times at a cost in the region of £100,000 each time. In June 2010 the pitch was ripped up and
replaced with the Desso Grassmaster system at a cost in the region of £750,000 by J
Mallinson (Ormskirk) Ltd and Desso. The pitch is now transformed giving Wembley National
Stadium the full credit for being the most famous stadium in the world due to the use of the
Desso Grassmaster system earning its return on investment.

Desso pitches in the United Kingdom
This table shows the stadium pitches in the UK that have Desso Grassmaster installed

Stadium Club/association Sport Installed Contractor
Wembley National Stadium English FA Multi-use June 2010 J Mallinson
Galpharm Stadium Huddersfield Town Football July 1996 J Hewitt
Emirates Stadium Arsenal FC Football April 2006 J Hewitt
Turf Moor Burnley FC Football July 2010 J Mallinson
Anfield Liverpool FC Football August 2001 J Hewitt
Villa Park Aston Villa FC Football July 1997 J Mallinson
Keep Moat Stadium Doncaster Rovers Football Se%tg(r)réber J Mallinson
City of Manchester Stadium Manchester City FC Football July 2003 J Mallinson
Oldham Oldham Athletic Football August 2001 J Mallinson
Upton Park West Ham United Football August 1998 J Hewitt
Carrow Road Norwich City Football June 2004 J Hewitt
Stadium:MK Milton Keyes Dons Football Se%tg(r)réber J Hewitt
Madejski Stadium Reading, London Irish Football', July 2001 J Hewitt
Rugby union
Adams Park Wycombe Wanderers, Football, July 2002 J Mallinson
Wasps Rugby union
Loftus Road Queens Park Rangers Football July 1997 J Mallinson
Vicarage Road Watford, Saracens Football., August 1998 J Mallinson
Rugby union
Reebok Stadium BWEFC Football July 2007 J Mallinson
. . . . Football, .
Leigh Sports Village Leigh Centurions Rugby League June 2010 J Mallinson
White Hart Lane Tottenham Hotspur Football June 2002 J Hewitt
Hawthorns West Bromwich Football June 2011 J Mallinson
Testing

Testing to prove effectiveness of the process is essential in order to achieve approval
from the relevant sporting bodies. Desso, because they hold the patents for the machines to
inject the plastic fibres have carried out most of the research and testing.
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Construction of a Grassmaster pitch

The construction of the pitch is unique to each of the Desso partners in the United
Kingdom. The specification varies from pitch to pitch with costs ranging from £400,000 to
excess of £1,000,000, the higher end would include under soil heating and irrigation.

Stage 1 - Remove the existing surface and reduce the base to formation level

Excavation of old pitch
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Install drains to the formation layer

o

Drainage system

Install gravel carpet, followed by a blinding layer
Install the sand layer also known as the lower rootzone
Install the under soil heating system

Heating system
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Install upper rootzone layer (70/30 engineered mix)

Stage 2 - Ameliorants are then spread on the pitch, they typically include the following
e Terra cottem (200kg)

Lime (2-4 tonnes)

Base fertiliser (500kg)

Vaminoc (160kg)

Fertiliser 12:6:6 (200kg)

Zeolite fossils (2 tonnes)

Ryesport grass seed (500kg) (40g of seed per metre),(Lamoury, 2011)

5

Stage 3 — The Desso Process

This process is carried out by Desso using their internationally patented machines.
These machines are computer controlled, so don’t need an operator. The machines due to the
nature of the process are slow however a faster process would affect the quality of the
finished product. It takes on average 10 hours to carry out one pass lengthways down the
pitch.

Desso machine

R reaney sy,

Stitching plant
on the front
with 88 spools

Stitching plant
on the back
with 88 spools

Tracked digger base, power unit

The computerised system works in a cycle operated by hydraulics and pneumatics. In
each cycle a thread of fibres is fed through, cut to the correct length and injected into the
pitch, then the machine moves forward and the process continues.

End of season renovation process

This specialist process is usually carried out by a Desso partner. The aim of the
process is to remove as much of the natural grass as possible, leaving the Desso fibres with a
clean and a level surface retained. The pitch is then top-dressed and seeded.

The traditional system to renovate these pitches was carried out using a standard Koro
Field Top Maker to fraize mow the surface, however this system, if conditions did not suit
could it cause considerable damage to the pitch with the extraction of Desso fibres.

266



Lucrdiri stiintifice USAMYV Bucuresti, Seria B, vol. LV, 2011

The Pitch at Queens Park Rangers was fraize mowed in 2010 and suffered a patch a
Desso ripped out as seen below.

Successfully
renovated area
with

Desso Fibres
showing

Loose Desso fibres
left on the surface

Bare rootzone

Due to the risks involved in this process specialist precision machines were developed.
These machines known as spiral rakes us a rotating drum with a series of either spring or solid
tines mounted in a spiral that comb the natural grass out leaving the Desso fibres.

The process
The pitch is spiral raked with between 7 to 10 passes to remove the natural grass and
debris. After each pass the debris is collected in order retain surface levels.

Picture to show the spiral rake
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The spiral rake and custom sweeper

When this process is complete, with just the Desso fibres exposed on the surface, the
pitch is then top-dressed with 60 tonnes of sand to replace the material that has been removed.

Top- dressing

Verti-draining is then carried out to relieve surface compaction.
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The pitch is Wiedemenn raked and fertilised. The last process is to seed the pitch, this
is carried out using a Blec star wheel seeder at a rate of 23g/m?2.

Blec seeder
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Maintenance

The maintenance of a Desso pitch is very similar to a natural turf pitch. The
maintenance measures in a typical season are as follows.

e Wiedemenn rake and sweep/vacuum at regular intervals throughout the season, to

remove thatch, this also helps the Desso fibres to keep standing up.
Verticutting
Mowing
Aeration, Verti- Draining
Fertilising, Liquid and granular
Fungal and weed treatment

Analysis

The Desso Grassmaster system despite its scepticism is proving itself to be a viable
option to be used on modern sports surfaces. The cost of installing the Grassmaster pitch
would not be worth it for many clubs that only accommodate an average number of games
amounting to less than 250 hours on a traditional surface such as fibre sand per season.
However for those stadiums that accommodate more than one team or sport the installation of
Desso would be beneficial.

Stadiums that earn their full return on investment from the system use the stadium for
both sport and events such as concerts. The use of the system as found at the Parken stadium
and Wembley can allow the pitch to be transformed from concert venue to Sports field
overnight and at a reduced cost compared to traditional turf surfaces.

CONCLUSIONS

This Investigation into Desso Grassmaster has focused on the reasons why in recent
years there has been an increased use of the system and how this has had an impact across the
world. It has outlined the stages of construction and renovation involved with the unique
process.

The Grassmaster system is going to be more intensively used as modern sport
continues to put increased demands on playing surfaces. However, if these semi artificial
surfaces and fully synthetic surfaces (3G) become the norm, the need for machinery to carry
out maintenance will become more specialised and will outdate the current machinery.

Further research is required in order to find the impact on the machinery industry if the
increase use of these semi and fully artificial surfaces continues.
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ABSTRACT

The landscaping in Agriculture and Horticulture University institutes has different connotations
then regular green spaces. They enable scientific research, host practical lessons and expose to students or
visitors rare, exotic species. The USAMYV University Campus owns round 46.900 square meters of terrain,
which includes orchards, vineyards, experimental plantations, greenhouses, but also leisure spots. One key
area of the Campus is the one located next to three important buildings: West from the Horticulture
Faculty building, south from the Agriculture Faculty building and East from the Veterinary Medicine
Faculty (Fig. 1), therefore is highly circulated. The original vegetation consists on several tree and shrub
species, part of which would be kept in the redesigning project, but also a few solitary roses. Considering
the key location of this area, it is recommended a more specific, clear type of landscape, part of a complex
project, which targets the whole University Campus. Therefore, based on the nature of the interest area,
and the resources it offers, a modern and exotic type of landscape, such as the Japanese garden, would fit
perfectly. The main reason is the educative one, as it offers a live example of an oriental garden, for the
students, not to mention the aesthetic valences, and the utility of the spot, which would be designed to host
outdoor classes, workshops or just a nice, quiet place to study.

INTRODUCTION

The key spot is part of the USAMV Campus from Cluj-Napoca, Romania, and it is the
subject of a redesigning project, based on multiple landscaping styles, such as a modern,
vertically shaped lawn, French and Japanese gardens, modern urban techniques, green
Parking and a few others. All this garden sectors of the Campus are meant to be a live
demonstration of the different garden design styles around the world and in history, especially
for the landscaping students, and why not for the many visitors of the University.

The terrain is located on the Southern part of the University Campus and is rectangle
shaped, with sides of 65 and 25 meters, the whole area measures round 1.625 square meters.

The whole space is green, except for a pedestrian alley, which crosses the entire
parcel.

The plantations consist on trees and shrubs mainly, accompanied by several isolated
roses. The nearby areas are represented by one of the two main pedestrian alleys of the
Campus, followed by vehicle destined alleys and parking areas, belonging to the three
important buildings from around: the Horticulture, Agriculture and Veterinary Medicine
Faculties (Fig. 1).

The objectives of the project focused on obtaining a clear image of the actual status,
regarding the terrain and the location, surroundings, soil and climate conditions, the
vegetation, circulation system, and outdoor furniture. Based on this analysis, the
malfunctioning was found, and therefore, the landscape redesigning project was elaborated, in
order to satisfy the necessities of a university campus.

One of the main purposes of landscaping is to improve the aspect and the quality of
the environment, therefore to assure the quality of life, and most importantly to correlate the
constructions with the environment, by using the right type and amount of decorating
vegetations, in order to facilitate various social activities. In this particular case, the terrain is
not just a green space, but a garden affiliated to a University, therefore it has specific
connotations.
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Normally, a garden has social-economic functions (it hosts various permanent or
seasonal social activities), ecological functions (improving the air and soil qualities), sanitary
roles (source of oxygen, space for sports and playgrounds), recreational functions, and
nevertheless the aesthetic role, by making our everyday places more attractive for the human
eye (Dumitras, 2006; Iliescu, 2006; Negrutiu, 1980). Not to mention the great impact nature
has on the mental state, the colour “green” has proven to be very relaxing, not to mention the
nice colors and shapes of flowers, shrubs or trees, which are a delight for the human eye.

That said, it is very important to realise that a university garden has also other
connotations. These types of gardens are set nearby specific schools, colleges and institutes of
higher education and have the following purposes: hosting practical lessons on natural science
sessions, creating opportunities for work study circles, sports and playgrounds, in a pleasant
leisure (Bertanski, 2005).

Also, these areas provide learning materials through the exotic ornamental trees and
shrubs plantations in greenhouses, experimental fields or vegetable gardens and seedbeds.

Generally, schools should own green spaces according to the number of students and
the characteristics of the education institution (a high school in the agriculture field will have
considerably more green space than a school with general profile). Thus, for educational
institutions it is recommended a norm of 10 square meters per student. For plantations are
provided about half of the total area, of which 22-26% for grass, shrubs 40-50%, 25-28%
trees. The remaining area is divided into alleys, athletic fields, playgrounds (about 35-40%)
and buildings (10-15%) of the total area of the school (Preda and Palade, 1973).

The trees species should be chosen in order to provide beautiful, fragrant bloom,
without staining the alleys with their fruits, or having any harmful, effects on students.

Nearby higher education institutes of agricultural and horticultural sciences, in
addition to classical landscaping facilities, there should be also areas destined to didactical
and experimental gardens. They are designed to enable scientific research according to
themes, to serve educational purposes, for harvesting seeds from selected indigenous and
exotic plants and also to expose to visitors a series of known rare species (Petrescu, 1983).

In this particular case, the landscape is designed to host outdoor classes and
workshops, by providing the proper urban furniture.

MATERIALS AND METHODS

The composition centre of the new design will consist on a Japanese pavilion, shaped
like a pagoda and made of wood. The pavilion will incorporate several wooden benches, in
order to provide the space for the outdoor classes (Fig. 2). The access to this point of interest
will be possible through a new alley, which will consist on stairs, on the slope area, and on the
plane zone would be conceived as an alley paved with black granite slabs of rectangular
shape, accompanied by gravel on both sides. 40-60 diameter decorative rocks, along with the
crawling shrub Juniperus horizontalis, will edge the alley.

In the Western part of the alley, another key point of the zone will be designed as an
arid spot, made of small gravel boarded with massive rock on the sides, accompanied by the
conifer shrubs: Ilex aquifolium var. alaska, Chamaecyparis lawsoniana var. minima aurea,
Juniperus sabina var. tamariscifolia and the flower decorative specie: Rhododendron
concinum (the centre of the composition).

As urban furniture, a circular wooden bridge (Fig 2) will cross the arid spot.

The area of interest will own a few others Japanese garden plants, such as Acer
palmatum var. disectum, Prunus serrulata and Pinus excelsa, distributed as alignments or
solitary in order for the decoration to be complete and on different stages
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The new landscaping will also benefit of an informative panel, which will detail the
Japanese gardens characteristics, for all the students and the guests to know about Japanese
garden design.

The lighting system will be placed at the ground level and will project the light from
the base of the plants in different angles, creating special artistic effects, in order for the
decorative species to be appreciated also in the absence of natural light.

RESULTS AND DISCUSSIONS

All the new plants are typical for the Japanese gardens, some of them decorate through
their leaves, flowers or figure, and most importantly, they are fully highlighted by the urban
furniture specific to the oriental gardens. Another important aspect is the material of the used
furniture: wood and rock, with a very natural looks, just as the Japanese gardens dictate.

The decorative plants will be distributed as follows: the leaf decorative tree Acer
palmatum var. disectum will be placed on both sides of the alley, one on the West side and
three more on the Eastern side, next to the arid spot. The 2-3 meters high specie has a thick
crown with five-lob leaves, which are of an intense red during spring, and changing to shiny
carmine (Zaharia et al., 2008).

The next highly decorative tree is Prunus serrulata, or the Japanese cherry tree, a
powerful symbol for the Japanese gardens. It is quite short, with straight stem, and white to
pink flowers which bloom before the leaves appear, producing an impressive effect.

Pinus excelsa will be distributes along with the other pine trees from the original
design, none of them would be removed, as the pine is typical for oriental gardens, and they
will serve as green background for the flower decorative plants. They also have the advantage
of decorating all year round

The crawling shrub Juniperus orizontalis will also be kept from the original project,
even multiplied and distributed along the alley or in the company of the boulders, creating a
very natural, wild effect.

Chamaecyparis lawsoniana var. minima will decorate the arid zone along with the
gravel and the boulders and Juniperus. Those two conifer species will create nice green
effects, with their yellow or dark green shades. Those two will be accompanied, again in the
arid zone, by llex aquifolia var. alaska (in containers) and Juniperus tamariscifolia, also
leaves decorating plants, the last one produces very nice decorating red fruits.

Also in the arid zone, the flower decorating shrub Rhododendron concinum will have
the leading role in the design, as a centre piece, a flower decorating plant with persistent
leaves (Cantor and Pop, 2008), among many other leaf decorating plants (of different shades
of green).

Table 1 reveals the decorative and biology of the recommended decorative plants.

The design will incorporate also different urban furniture elements, specific to the
oriental gardens, which are presented in the Table 2. As Table 2 reveals, all the used materials
are very close to the original materials that we can find in nature, which is a very important
aspect of the Japanese gardens, whose role is to bring people closer to the nature.

The original landscape design was based mainly on leaf decorating plants, without any
piece of urban furniture, or any other designing concept, three of the original species, which
fit into the Japanese landscape, were kept, such as: Juniperus horizontalis, Pinus nigra, and
Prunus cerassifera.

The new designed Japanese garden would bring a fresh oriental perfume to the plant
collection of the University, in a very elegant manner, but most importantly with great use for
the studying process.
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CONCLUSIONS

The area of interest, a 1.625 square meters of green space, is located on a intersection
of pedestrian and vehicle alleys, which assure the access to the three important neighbor
buildings: the Horticulture, Agriculture and Veterinary Medicine Faculties.

Therefore, considering the high traffic and the degree of exposal, this area as part of a
bigger redesigning project of the entire University Campus, will be one of the most important
in the designing concept. It is highly populated with decorative plants which assure a very
nice landscape all year round (Table 1), and most importantly, the new vegetation would be
accompanied by various pieces of furniture, in different colors, shape, material and utility
(Table 2).

This whole new concept will bring personality to the Campus, increasing the plant
variety, and most importantly the decorative plants will not be just associated, without any
territorial planning, moreover, they will be part of e very well defined landscaping concept.
Nevertheless, this garden is even more valuable, as the examples of Japanese gardens in Cluj-
Napoca are very limited, mostly private properties, without any public exposal. Therefore, the
Japanese garden in the U.S.A.M.V. University Campus will be very practical for both
students and teachers, by making the learning process easier and more pleasant, but also for
the visitor, who will be charmed by the exotic Japanese air.

All in all, for the educative role to be completed the students should be regularly
involved in the maintenance process and the spot should be accompanied by a panel
explaining all the characteristics and the symbols of the beautiful Japanese gardens.
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TABLES AND FIGURES
Table 1
Ornamental species and the type of decoration they provide
Species Decorative element Colors Life cycle
Acer palmatum var. disectum Leaves, figure Red Perennial
Prunus serrulata Flowers White to pink Perennial
Juniperus horizontalis Leaves, figure Green Perennial
Pinus excelsa Leaves, figure Green Perennial
Chamaecyparis lawsoniana var. minima Leaves, figure Green Perennial
Juniperus tamariscifolia Leaves, figure Green Perennial
Rhododendron concinum. Flowers, figure White to pink Perennial
llex aquifolia var. alaska Flowers, figure, fruits Green/red Perennial
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Table 2
Presentation of urban furniture and the recommended constructions
Type of furniture Quantity Material
Illuminating spots 10 Plastic/steel
Wooden bridge 1 Wood
Plant containers 5 Dark wood
Gravel 40 kg. Gravel
Pagoda pavilion 1 Wood
Boulders 80 Boulders
Granite slabs 20 Granite
Wooden benches 8 Wood

=
2

Fig. 2. Presentation of the recommended plants, materials and the territorial organization
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ABSTRACT

Our article aims to analyse the relation between the people and the public space design in
Bucharest. It also tackles the role played by landscape architects in a society bent on applauding the
overwhelming Kkitsch around the city. One acknowledges that kitsch calls for a certain dubious, at times
aggressive, aesthetic sensibility, which would be ready to visually pamper rows of palm-trees and clusters
of rustic design in the middle of a 19"-century plaza or along modernist boulevards. The aesthetic conflict
is exacerbated by the highly suspicious manners in which public money is spent, by the endangering of
urban ecosystems, the crumbling of school buildings behind the tapestries of flowers and topiaries, the
lack of improvement in the public services sector, along with the steadily missing urban politics. The most
sensitive issue at hand, we claim, is the public aesthetic education. Should the landscape architects, as
professional elite, impose their taste standards upon the almost general preference of the population for
topiaries, palms and rustic add-ons? Should we attempt to impose a visual coherence of the city? If kitsch
is a way to escape a dull and gray daily reality to an exotic and idyllic imaginary world, why should
landscape architects force a poor and stressed population to face their “misery”. Yet, what about our
cultural heritage? Do we have the duty to preserve it? What about our existing cultural values, which are
largely ignored nowadays? Trough interviews, inquiries and blog analyses we will try to understand the
conflicts generated by the aesthetic globalisation in a specific cultural context. Otherwise put, what
aesthetic carnival ensues when the palm-tree mediates in such a way that Nice becomes the landscaping
model of Bucharest?

INTRODUCTION

In the frame of our study about the overwhelming kitsch that invades Bucharest the
main focus will be on the southern part of the city, where Piedone acts like the owner of
public space, expressing his personal taste all around.

Piedone is not just a fat, yet agile film character, but also the slimy mayor of one of
Bucharest’s districts, one of Romania’s many mayors that are used to spending their holydays
in touristic paradises, wherefrom they come back home filled with ideas, such as planting
palm-trees and colourful flowers. Even if our winters feature -20° temperatures and plenty of
snow, somehow palm-trees make most of the locals happy!

And Piedone is not just an inflicted nickname but the very name used by this politician
in his campaign, already a kitsch attitude announcing his entire vision sprawling over the city.
As an anecdotic fact Bud Spencer (Carlo Pedersoli), the actor playing Piedone character in
spaghetti westerns entered politics in 2005 and unsuccessfully stand as regional counsellor in
Lazio for the Forza Italia party.

On the other hand, Piedone is not out of tune with Bucharest’s landscape. He is only a
record-holder for the kitsch that has overrun the city in the last 20 years. If kitsch can be
defined as man’s way of relating to the real world, driven by an object or a situation that
induces a positive emotional state, resulting in a fundamentally positive and reassuring (yet
realistic) view of things, Piedone’s palm trees (and many others) are capable of creating a
universe parallel to the harsh reality of life in Bucharest (fig.1). But, as suggested by the
definition offered by the 2004 Larousse, kitsch refers to an object, a decor, a work of art
whose tastelessness, or vulgarity, whether intentional or not, appeals to some, and repels
others. This different public reaction turns Bucharest’s public spaces into a bone of
contention. While a high percentage of the population sees the new developments as beautiful

" A first version of this article is already in print EFLA Online Journal, 1st Edition, Topic: Political implications of urban landscape.
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and welcome into the city’s landscape, another part (in minority) as well as professionals
(architects, landscapers, designers) are horrified by the city’s new look.

Analyse of the public perception of Kitsch

In order to understand the public perception of the conflict between the
administration’s and the professionals’ view regarding public space, as well as to clarify the
way new developments are received by the public, we have carried out a series of interviews
and analyzed comments featured in various blogs (professional or not).

Interviews taken on the street, usually in places made in a manner that verges on visual
aggression, show that almost 80% of Bucharester praise the new developments. In their
opinion, the miner, bear or simply spiral-shaped topiaries individualize the space, even if, in
reality, given the extensive use of these items, it is more a case of creating a uniform image of
Bucharest’s public spaces, in contradiction with the architectural diversity (fig.2).

Most supporters of these new developments don’t understand why professionals label
them as kitsch, seeing as they find them simply beautiful. It is difficult to explain to them
basic landscape architecture or plastic language principles. For the vast majority, they are dry,
incomprehensible, restraining and especially... ugly and boring! In their view, new and clean
equals beautiful. As a matter of fact, this taxonomical confusion of new — clean — beautiful
versus old — dirty — ugly defines the entire Romanian culture post 1990 (Tudora, 2009;
Mihailescu, 2011)

If we are to refer to the definition of kitsch as pseudo-object, namely a simulation, a
copy, an artificial object, a stereotype, the lack of real meaning and the overabundance of
signs, of allegorical references, of disparate connotations, like the exaltation of detail and a
saturation with details (Baudrillard, 1970), the call to the past, to urban coherence is
challenged based on the same arguments: the use of pastiches, of stylistic references can
sometimes be as easily viewed as kitsch.

But we cannot transform a discussion on kitsch into one regarding the relation
between beautiful and ugly. Ultimately, the essence of kitsch lies in the exchange of the ethic
for the aesthetic, it compels the artist not to create something “good”, but to create something
“beautiful”, the focus being on the beauty of the result (Broch,1966). Hence, the kitsch is
fundamentally beautiful, it moves, it is immediately liked and it stakes on the acceptance and
approval of the vast majority (fig.3). This “popularity” of kitsch is extremely important from
an elected politician’s stand point. So the leaders’ use of kitsch seems only natural. However,
in most cases, this isn’t a public manipulation for campaign reasons, but “honest” choices,
based on the personal taste of city officials.

The few public opinions voiced against these developments aren’t based on aesthetic
reasons, but on financial ones. Palm-trees and topiary art is considered a luxury that the
Romanian society, plagued by poverty, cannot afford:

- Must we, the tax-payers, really pay for these palm-trees, for this stupidity of planting and
removing them during winter? Or is there someone that must benefit from planting and
replacing them with something else during winter? It’s embarrassing and
Sfrustrating!” (http://www .reporterdeocazie.ro/)

»An ass is but an ass, though laden with gold. Why in God’s name didn’t they plant a tree
adapted to this climate, Lord, the stupidity and pretentiousness of some people. What? Do
they think that Bucharest is the new Dubai?”

(http://www.ziua.ro/f.php?f=news&data=2008-08-30&thread=11954&i1d=31188)

- I wonder how he got the idea to plant these palm-trees, and why here. It won’t be long.
December is just around the corner and we won’t see them again. Other money down the
drain.” (http://www.andreearaicu.ro/, 4 September)
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Consequently, the aesthetic discussion is one for the elite, a controversial subject
limited to a handful of professionals isolated within a society that seems to have lost any
sensibility regarding the urban landscape surrounding it.

The kitsch between aesthetics and ethics

The most sensitive issue at hand, we claim, is the public aesthetic education. Should
landscape architects, as professional elite, impose their taste standards upon the population’s
almost general preference for topiaries, palm-trees and rustic add-ons? Should we attempt to
impose a visual coherence of the city, despite the almost general acceptance of this new
(un)aesthetic image of the public space?

If kitsch is a way to escape a dull and gray daily reality to an exotic and idyllic
imaginary world, why should landscape architects force a poor and stressed population to face
their daily misery? It is largely considered that heritage is a “luxury” problem that our society
cannot afford to approach. Even Constantin Enache, professor of urbanism, member of the
technical council of Bucharest’s town hall and one of the main professionals working in
Bucharest, declared - in a televised interview - that the heritage problem is to be postponed
until better times and that Romania is too poor to afford to keep (if not even restore) it’s
heritage buildings or urban landscapes.

If even some professionals are not only neglecting, but clearly dismissing the
capitalization of cultural heritage as an important issue of urban politics it is difficult to
imagine that Bucharest’s unique landscape faces a better faith in the coming years.

The few NGOs fighting for the right to cultural urban landscapes are often considered
as “reactionary elements” trying to block urban development. The latest scandal related to
extended demolitions in one of the most important historical areas of the city showed, with an
unprecedented clarity, that our society has no sensibility concerning its heritage or its
landscapes. The urban development is generally reduced to a race for easy and quick profit, a
fact that provoked an extremely deep economical crisis.

In this gloomy context we wonder about the possibility of educating public perception,
in order to generate a larger understanding of cultural landscape issues. The idea of educating
an apathetic population seems utopian, elitist and unrealistic, all the more so because the vast
majority feels that foreign cultural patterns are always suitable.

Therefore, if there are palm-trees on the street of Nice, they can fit just as well on
Bucharest’s boulevards and historical garden topiaries can also embellish the grey sidewalks
from neighbourhoods of communist apartment buildings. The trend of copying aesthetic
patterns seen on exotic holidays is not necessarily limited to Romanian society, but the
intensity of these acts seems much greater and the professional non-involvement in urban
politics much more severe. Returning to Piedone case, the argument he brought for the palm-
trees and other exotic designs was the impossibility of poor Romanians to go in remote places
to admire this kind of features. So he brings them here, for everybody to enjoy their beauty!
Thus, if the patrimony is a luxury that we cannot afford the palm-trees is a luxury that we
strongly need to solve our common and general travelling frustrations.

Are we faced with a profound conflict between ethics, aesthetics and democracy? If
the vast majority ignores the issue of cultural heritage or if it feels represented by copies of
exotic elements, mixed together without any coherence, should this “public taste” take the
role of “aesthetic principle”? The issue of the “democracy of aesthetics” or the “democracy of
art” is not a new one and it isn’t part of the scope of this article. But the issue regarding the
cultural heritage is mainly an ethical and not an aesthetic one. If ethic is a set or a system of
moral principles, leading individuals or groups, sustainable development became, during the
last decades, the most important principle governing social and economical development.
Sustainable development, even if not usually applied to artistic or aesthetic issues, is
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considered to be a pattern of resource usage that aims to meet human needs while preserving
the environment, and also ensuring access to those resources for future generations and the
possibility to fulfil their needs. We can approach the subject of sustainable development from
a heritage point of view, seen as a resource for cultural, social and economical development.
To that effect, heritage preservation becomes an ethical issue of general interest, and not only
an aesthetic and elitist one. The destruction of cultural landscapes means not only the
destruction of a life setting, but also of irretrievable values, of social and economical
resources (especially in the context of tourism development, viewed as one of the Romanian
Government’s main goal).

Landscape design between local identity and exoticism

Thus, from a sustainable cultural development stand point, the large scale kitsch
practiced by Bucharest’s officials is both an aesthetic and an ethical issue. The purpose of
professionals is not only to protect a series of values that may seem, on a superficial level,
elitist and “trivial”, but also to create new values that can generate a balanced development,
focused on the issue of identity. The “democratic” argument is a false one, seeing as the
population has to choose between the abandonment of public spaces and their transformation
into an exotic carnival. In order to have an “aesthetic plebiscite”, there should be real options,
for a starter. The simple acceptance by Bucharest’s population of the kitsch, or even its
enthusiastic embrace, is mainly due to an aesthetic monologue, where the palm-tree seems to
be the only symbol of urban transformation and modernization. But the transformation and
modernization, so ardently desired by Bucharesters, can also be generated using other tools,
besides palm-trees and rustic pergolas. Following and even consolidating the local identity
doesn’t necessarily equal “traditionalism”, “retrogressive” views or pastiches.

Unfortunately, aesthetic alternatives are yet to appear. But the few sporadic examples
have managed to convince a large part of the population that the city can look different from
what is generally proposed by officials. Thus, the Square in front of the Anglican Church, or
Gradina Icoanei, tries to restore the city’s traditional atmosphere, without turning into simple
“reconstruction” projects (fig. 4). Gradina Icoanei is already seen as an alternative to parks
laden with petunias and flower beds, pink concrete slabs and statues scattered all over the
place. But even if we can find some positive comments on blogs, these are not necessarily
shared by readers:

- If you are sick of Cismigiu and Herastrau, you can relax in a small but gorgeous park in
the heart of the city: Gradina Icoanei. After enjoying a morning tea or coffee on Verona
Street, the tranquillity from Gradina Icoanei rounds up a perfect half-day. Try it!
(http://traveloman.wordpress.com/2010/04/23/gradina-icoanei-bucuresti/)

- Gradina Icoanei is a small and stylish park, extremely close to Romana Square and
Magheru Bd. Coming from Romana Square and going towards University Square, on
Magheru, take a left on Arthur Verona Street, near Carturesti. (...) The rehabilitation
project for the Gradina Icoanei Park was undertaken in collaboration with the Ministry of
Culture and the aim was to bring the new park closer its original feel from the 19"
century. The straight walkways became once again winding trails, the fountain and small
stream are reminiscent of Bucurestioara, and the benches and lights set for night walks
give a modern feel.

- if you are in the area, don’t miss the loanid Park, across the street:) I find it more stylish
than Gradina Icoanei

- The walkways aren’t pitched, so when I went with my baby (in the evening, around 6 PM)
there was a layer of dust of around 0.5 m. I don’t know if you can rollerblade on this type
of ground, I didn’t see anyone while I was in the park. About 50 m away is the loanid (lon
Voicu?!) Park, which is just as beautiful, though crowded. But the walk is worth every
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penny. The houses from the neighbourhood have a wonderful architecture and the streets
are quiet (http://www.viajoa.ro/recomandari/parcul-gradina-icoanei-liniste-in-mijloc-de-
bucuresti).

But maybe it isn’t a coincidence that both parks can be found on Street Delivery’s
itinerary, an urban culture festival that takes place during three days on Arthur Verona Street,
a street that crosses the two above mentioned sites. “Street Delivery’s mission is to reinvent
and to strengthen the structural role of public space in the lives of the citadel’s inhabitants, by
converting the urban landscape into a live landscape” (http://streetdelivery.ro/street-delivery/).
Street Delivery has succeeded in becoming the most important alternative event, managing to
bring together a large number of NGOs, artists, or other groups that try to submit projects for
Bucharest.

Another attempt to create a specific landscape was done in the frame of Zilele
Bucurestiului (the Bucharest’s days) when the French Embassy and the French Institute
together with Cultures France, ArCuB and the City of Bucharest organised a project dedicated
to the urban landscape: Arta §i Peisaj: Gradini Nomade (Art and Landscape: Nomadic
Gardens). Thus, in six points of the city (French Institute yard, Arthur Verona place, Ateneu
place, University place, Romana place and the North railway station, two landscape architects
— Raluca Ungureanu and Nicolas Triboi, proposed a series of ephemeral landscapes /
installations (fig. 5).

CONCLUSIONS

One of the installations presented during the Street delivery by students and alumni of
the Landscape Department of USAMYV Bucharest brought a little hope for the city. They
presented a model of the Magheru Boulevard along with some boxes with different trees
models. Each “tree” was presented by its qualities: image, shading capacity, ecological
adaptation to the urban environment, oxygen production, foliation period, colours... Passing
people were asked to propose their own design by “planting” trees on the boulevard. To our
surprise they were completely forgotten, along with the buxus and other regular plants of the
contemporary ‘“design”. Instead shading trees were preferred as Quercus sp., or pollution
resisting ones like Fraxinus. So, informed people are able to choose otherwise! Is not all about
aesthetics and personal taste but also about understanding the role of urban vegetation (fig. 6).

Maybe the timid temporary attempts to create a quality urban landscape cannot change
overnight the image of Bucharest but they might be able to generate a new perspective on the
public space quality and maybe also new demands. The generalized kitsch is not the result of
a “democratic” design, as the democracy supposes education and information, a conscious
and rational choice among multiple possibilities. Thus, the alternative landscapes are the only
way for a real democratic image of Bucharest to replace the political kitsch.
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FIGURES

Photos: Mihai Culescu

Fig.1. The reassuring view of things: Piedone’s signature
on all the more or less designed green spaces in the 4™ district
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photos: Ioana Tudora
Fig. 2. The “green” spaces” are completely ignoring the architectural context
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Photo: Fratziorul - http://www.panorami.com/ph0t0/45 199625
Fig.4. Icoanei garden
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Photos: Raluca Ungureanu
Fig. 5. Alternative landscapes: Raluca Ungureanu’s and Nicolas Triboi’s Nomadic gardens

Photos: IOé.Ilél udora

Fig. 6. People creating their own landscapes
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The new landscapes of old infrastructures

M. Culescu, C. Iancu, I. Tudora
University of Agronomic Sciences and Veterinary Medicine Bucuresti, Romania

Keywords: infrastructure recovery, urban ecology, urban landscape, public space

ABSTRACT

The old transportation infrastructures built in the 19™ and beginning of 20" century are
abandoned, thus creating gaps in the urban tissue but also new resources for the contemporary urban
development. The article is analysing, though three case-studies, the possibility of ecological development
by landscape urbanism means. Two of the most important and well-know projects — Promenade plantée
from Paris and the High Line from New York are presented in order to better understand the trends in
both urban development and landscape architecture. The third project — Bucharest-West Green Line —
has a utopian character in the local context of Bucharest urban development but demonstrate the
possibility of an alternative approach of urban landscape and urban policies. A central point of our
research will be put on the wild vegetation integration into the urban landscape projects, aiming to
highline the new trends around the world that are still absent in our country. The new aesthetic developed
in the 20™ century ecological paradigm is largely ignored at the local level and has to be integrated in
landscape education but also in the landscape architecture and urban development practice.

INTRODUCTION

The urban development of the late 19" century and the beginning of the 20" was
marked by the creation of extended rail infrastructures both for industrial and civil services.
Thus, both Paris and Bucharest evolved during this period around the new focal points of the
cities: the railways stations and the new, modern industrial infrastructures. It is notorious
Napoleon III’s vision for the new Paris, centred on boulevards infrastructure that connects the
railway stations. What is less known is the development of Bucharest along similar principles:
rails ring, and radial rail entrances in the city connected by large boulevards (fig.1). It is of no
wander that Bucharest development principles in 19" century are long-time forgotten: those
projects were never finished. But still, the most part of the rails infrastructure was realised and
still splits the city into unconnected slices. The old infrastructure, for its most part out of use
today, represents the main territorial and ecological resource for the future development of the
city.

Starting by studying international practices the article aims to present a possible
approach of the old infrastructures of Bucharest in order to better integrate ecological areas
into the city.

INTERNATIONAL PRACTICES: SINGLE AIM, DIFFERENT APPROACHES

The first one: la Promenade plantée

One of the first projects that reclaimed old rail infrastructures in order to create new
public spaces and green areas both with social and ecological role is the Promenade plantée in
Paris. Built on the former Vincennes railway line that connected, back in 1859, Place de la
Bastille with Verneuil-I’Etang, the Promenade plantée is part of a larger renovation project of
the entire Bastille area. The old rail was abandoned in 1969 as the new RER A connected the
centre of the city with Vincennes area, thus integrating a part of the old infrastructure. In the
‘80s the entire area was renovated. In 1984 the Bastille station was demolished to make room
for the new Opera. In 1986 a second important project transformed the Reuilly area, near
Lyon railway station. As a consequence, the old viaduct going from Bastille to Reully was
integrated into the renovation project. It became, in 1989, the Viaduct des Arts connecting
Bastille with Reully park. But the Promenade plantée is continuing at sunken level up to the
old Montempoivre gate, on the Périphérique, thus covering a 4,5 km length.
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The parkway was designed by the landscape architect Jacques Vergely together with
Phillippe Mathieux while the rehabilitation of the viaduct (1,5 km) was designed by Patrick
Berger and Jamine Galiano.

The planting design alternates forest-like segments with opened areas, using classic
design features as pergolas, basins and fountains or cut hedges (fig.2). Also modern design
and contemporary materials are largely used thus creating a variety of landscapes (fig.3). The
plants are also contributing to this diversity: Poaceae plants from Bambustoideae subfamily,
Forsythia sp., Kerria japonica, Buxus sp., Prunus sp., Tilia sp., Magnolia sp. and ornamental
grass (fig.4). But there was no research for keeping the spontaneous ecosystem that formed
along the rails during one century. The project, beside its modernity al the architectural level,
stays as a classical approach to gardening and planting design. The only area that keeps part
of the wild vegetation is the sunken part between Daumesnil and Bel-air (fig.5).

The famous one: High Line NY

The suspended line — the High Line — was built in 1930 based on West Side
Improvement project that aimed to reduce the traffic jams and accidents on the 10™ Avenue,
also know at the time as the Death Avenue. The traffic was unbearable as such a point that, in
1908, 500 persons protested against the dangerous conditions on the Death Avenue (fig.6).
But it was only in 1930 that the High Line project tried to solve the situation that was going
from 1851 (cf. www.thehighline.org).

As a result of years of public debate (the project was disputed for 22 years, between
1911 and 1933) the City of New York decided to include the High Line in a larger project of
urban renewal for the western part of the city. The line is developed on almost 21 km,
eliminating 105 rail-road intersections. (Hoch, 2002)

In 1933 the first train passed on the High Line, event followed by the speech of New
York Central Railroad president, F.E. Williamson: This simple event today may well mark a
transformation of the West Side that will affect its development for the better for decades to
come. (Hoch, 2002, p. 50). It was true in many ways unthinkable than.

Starting with the 60 the rail transport diminished, in 1961 the first demolitions plans
for the High Line being debated. In 1980 the last train passed on the elevated rail. Abandoned
by people and trains the High Line was adopted by nature and transformed in an unusual
freedom oasis for the city (fig.7). The first to see this new reality of the old infrastructure were
Joshua David and Robert Hammond, who created in 1999 the Friends of The High Line non-
for-profit group. The central aim of the group was preserving the High Line as a public space.

The Major office of the City of New York, despite the position of its counsellors, had
the initiative of demolition in 1992. But the City Council offered a 125.000$ budget to FHL in
order to realise an opportunity study for the High Line reuse. In 2000 the FHL submitted a
proposal for a planning study to the Design Trust for Public Space. Two architects — Casey
Jones and Keller Easterling — to undertake separate investigations concerning the possible
reuse of the High Line. (Hoch, 2002, p. 55)

Practically the entire city, starting with the population, was split in two camps: the
Friends of High Line and the City Council were confronting the Major Office and the Chelsea
Property Owners, while CSX — the company owning the High Line — was willing to give it to
those who present the best strategy for the future development of the city.

As aresult, on 11 of June 2001 a Public Space Makers forum — The Future of the High
Line — took place at the Port Authority of New York and New Jersey, World Trade Center.
Strategies for the reuse of the High Line were presented by John N. Lieber (Senior Vice
President, Lawrence Ruben Co., Former Assistant Secretary of Transportation), Charles
Shorter (Principal, Real Estate Advisory Services Group, Ernst & Young) and Marilyn Jordan
Taylor (Partner and Chair-elect, Skidmore, Owings & Merrill).
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Along the different studies and strategies complex aspect were took into account:

- The community need for public open spaces for urban comfort and security, affordable
housing and urban mixity

- The business men need for development opportunities, traffic efficiency, security and
accessibility

- The city and state need for future flexibility, income from taxes, parking spaces and public
and private sectors contribution to the budget

As a result of the long debates the High Line project was decided. The entire
infrastructure will be kept and transformed in an ecological public space — and one of the
main arguments for this was the Promenade plantée in Paris. The budget was estimated for a
minimum of 30m $ - 45m$, apparently a small one considering the dimension of the new
public space.

But the project is finally anything but the Promenade plantée. The approach was a
very different one. Starting with the birth of the project as a bottom-up participatory one and
ending with the ecological approach High Line is proposing a very different vision. From the
720 projects proposed by architects from 36 countries the jury formed by represents of FHL
and the NY City selected as a winner the James Corner’s (Field Operations) and Ricardo
Scofidio’s (Diller Scofidio + Renfro) proposal (fig.8).

One of the main aims of the design was to integrate and protect the existing wild life
as the Phase 1 of the project stated it: “Keep it Wild, Keep it on the Path”. But the High Line
is far of being wild. The apparent wild vegetation is not the same with the spontaneous one
that was already there, it is a new highly managed one as the plants are irrigated, pruned lit
and maintained at considerable cost. (Cantor, 2011)

But the High Line however proposes a new aesthetic, based on prairie landscape, with
flourishing or dormant plants, thus enlarging the sense of beauty in the public eye (fig.9).

Other projects are proposing the infrastructure recovery. The High Line generated not
just a new park for New York but also a new awareness about the development opportunities
and ecological resources that old infrastructures are offering. Reading Viaduct Project in
Philadelphia, Pennsylvania or the Bloomingdale Trail in Chicago, Illinois are just two other
community leaded projects on the way. In Europe also new projects concerning the
Hofpeinlijn in Rotterdam, the Duddeston Viaduct in Birmingham or the Guertel-West in
Vienna are foreseen.

The dreamed one: Bucharest-West Green Line

The rails existing in the western part of Bucharest are separating today two of the
biggest neighbourhoods of the city: Militari and Drumul Taberei, each of them reaching the
dimensions of a big city, around 300.000 inhabitants.

The rails are built at the end of the 19" century in order to deserve the military site of
the city. During the communist period an important industrial site was developed along the
rails, at the western outskirts of the city. Also during the same period the two huge residential
areas were built. But after 1990 the industrial activities diminished all over the city (Chelcea,
2008) and the rails remained almost abandoned together with the Cotrocenti station.

But this abandonment is a partial one. As the industry and transportation disappeared
the nature and the local communities installed themselves. The new vegetation formed during
the time a sustainable ecosystem, including pioneer species as well as other plants brought
from the vicinities (fig. 10). Thus the dominating species are invasive ones: Ailantus
altissima, Acer negundo, Populus nigra but other tress can be found also like Tilia sp., Acer
sp., Fraxinus sp., Cerasus sp. or Aesculus sp. Beside trees other numerous species of plants
can be found there: Polygonum aviculare, Convolvulus arvensis, Setaria viridis, Ambrosia
elatior, Onopordum acanthium, Clematis vitalba, Parthenocissus quinquefolia, Cirsium
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arvense. Most of them are regularly considered weeds, but in the public eye they are just
plants, nature and vegetation.

In what concerns the social use the most part of the people are not conscious about the
present uses nor imagine future ones even if they are entering the area almost on daily basis.
The most often they are crossing the site to access neighbour areas. But they are also use the
space to organise barbecues, for playgrounds or for other domestic activities like washing
their cars or carpets (fig. 11). Paradoxically the very same persons are describing the area as
unused.

Further research showed that the lack of proper design forbid the most part of the
people to integrate the rails area as a “real” public space even if they use it as a space resource
for their daily needs. The social gatherings are informal and interest-group oriented: children,
young people or adults. No formal association seem to be able to generate a social movement
or attitude able to lead to a more formal and clear use of the space. The only use that
inhabitants are imagining it rapid transportation towards the centre, as both neighbourhoods
are poorly connected. So, just a direct reuse of the ancient rails for public transportation
makes sense for the local population.

In the frame of a diploma project and further on in some research concerning the
possibilities to develop a green infrastructure for Bucharest we proposed a series of minimal
interventions that will encourage the use of the open space and will help the development of
an ecological corridor connecting the outskirts with the central area of the city (fig. 12).

The project integrates the present use of the space and further develops and eases the
daily practices: bridges are assuring a safe crossing of the rails, playgrounds are proposed in
the vicinity of the blocs of flats, parking plots are organised more efficiently, lightning is
proposed in main areas, green protection corridors and alignments are foreseen, Also
neighbourhood centres are created along the rails, thus assuring a better connectivity and
accessibility (fig.13).

Meanwhile the project proposes to reinforce the existing ecosystem without
redesigning the planting. We aim by this approach to propose a new urban aesthetic, able to
create new attitudes towards the natural areas of the city, largely considered as wastelands
(fig. 14).

But the entire project rests as a “classic” drawer-project without any chance to see the
day in a form of another (fig.15).

COMPARISON AND SOLUTIONS DISCUSSIONS

If we try to adapt to the Bucharest situation elements of other similar projects some
difficulties appears immediately. In the case of the Promenade plantée the project was
determined by political will being the perfect illustration of a top-down design. But the
officials of Bucharest prove