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Abstract

Treatment of the soil with micorrhizal fungi on plants directly from the experimental field not led to higher levels of
production instead when the inoculation is done directly in the hotbed there have been large increases in production.
The production was dependent of the dose of inoculum, 33.1% in the case of inoculation with 50 micorrhizal spores to
10 grams of soil, and 73,1% in the case of inoculation with 100 micorrhizal spores to 10 grams of soil. Inoculation
with fungi micorrhizal has proved to be beneficial and of average weight fruit. The spore of weight of fruit
from the treated variants comparative untreated variant is the effect of arbusculare micorrhiza, which
enhancing the ability of absorption, but also the quantity of nutrients, led to an acceleration of the
photosyntetic process and default to shorten the length of maturity of the fruit. The rate of colonization in the
case of variants with the inoculation of micorrhizal fungi was associated with organic fertilisation and was
much reduced comparative to the untreated variant.
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INTRODUCTION between micorrhiza and nutrients from the soil
and have reported the existence of negative
correlations induced on the relationship of
phosphorus and nitrogen micorizale mobile in
! . organic and mineral fertilisers but whose
Research on the use of arbusculare micorrhiza strength is over 10-15% from phosphorus and
in organic cultivation tgchnology of nitrogen in soil naturally existing, and Daniela
watermelons on sandy soil could not Popa et al, 2007, studied the rate of

effectuated in our country. The results of the . Jj00i wion of micorrhiza species  Glomus
world had other objectives and focused on other ;.. .. 7i-0c Also. Daniela Popa et al., 2008

species and other conditions ecopedoclimatical .04 to stabilise the heaps of slag and ashes by
IN.C. Schenck, 1984; N. C. Schenck, Yvonne using micorrhizal fungi.

Perez, 1988].

From previous research has shown that organic = MATERIAL AND METHOD

substance in the soil, which is more than 1% . .
concentration, influenced negative the effect of Research has effectuated in the period 2009-
arbusculare micorrhiza [Aliasgharzadeh et al,, ~ 2011. In 2009 the inoculation of spores was

2001: Mohammad et al.. 2003: Mathur et al. made directly to the experimental field, at 30
] ’ . " days from planting. The results obtained in the

The role of arbusculare micorrhiza in the life of
plants grown was the attention of many
researchers [Abbott LK, Robson, 1982 AD.].

2007] and large concentrations of potassium . > -
from manure slowing translocation  1irst year of experimentation determined the

carbohidrates in plants [Saint-Etienne et al. modification of experimental variants. Thus, in
2006]. " the years 2010 and 2011 inoculation made at

Cavagnaro Tr., et. al., 2003; Javot h., 2007 seedling, after grafting and before the planting

were occupied by the study of the relationship i the field.

155



Experimental variants in 2009
V1-unfertilized, untreated control;
V2-micorrhizal treatment;

V3-30 t/ha of manure treatment + micorrhizal
treatment;

V4-60 t/ha of manure treatment + micorrhizal
treatment;

V5-ground treatment with Maxiroot 10 I/ha;
V6- micorrhizal treatment + treatment by
Maxiroot 10 1/ha.

Experimental variants in 2010 and 2011
V1-unfertilized, untreated control;
V2-unfertilized, + 1 * dose treatment;
V3-unfertilized + 2 dose treatment ;

V4. 30 t/ha of manure + treatment + 1 dose;

V5. 30 t/ha of manure + treatment dose 2 dose.
* 1 Dose has a concentration of inoculum with
50 micorrhizal spores to 10 grams of soil, and 2
doses has a concentration of inoculum with 100
micorrhizal spores to 10 grams of soil. Species
of micorrhizal fungi was Glomus intraradices.
Experience has been placed by the method of
randomized blocks, in 4  repetitions.
Experimental plot area is 18 m’. Hybrids of
watermelons were Montana FI in year 2009
and Lady FI in the 2010 and 2011 years.
Grafting is done in splinter on the rootstock
Macis F1.

Planting grafted seedlings was age 35 days and
the number of plants/ha was 5555, distances
between rows was 1.8 m and 1 m between
plants. For the prevention and control of major
diseases were made 4 treatments with Cu SOy,
0.5% and has been applied to a number of 8
irrigation in the 2009 and 2010 years and 4
irrigation in 2011 year, with rules of watering
300 m*/ha.

REZULTS AND DISCUSSIONS

In the experimental conditions of 2009, soil
treatment with micorrhizal fungi on plants
directly from the experimental field has not
increased production level, aspect highlighted
by comparing the production obtained in
untreated variant and treated variant with
micorrhiza, dealt with loss of production as a
result of treatment with micorrhiza was 4.9 t/ha
but in comparison to treated variants with
Maxiroot and Maxiroot + micorrhizal fungi, in
which their application has led to a loss of
production of 2 .5 t/ha (table 1).

Table 1.Production of watermelons with grafted
plants function of fertilized and treatments
with micorrhizal fungi (2009 Year)

Variant Production | Difference | Signification
t/ha % t/ha

Unfertilized, 32,0 | 100,0 Mt. Mt.

untreated (Wt.)

Treatment with| 27,1 | 84,7 -4,9 -

micorrhizal fungi

30 t/ha manure +| 52,5 |164,1 +20,5 HoHE

micorrhizal fungi

60 t/ha manure +| 60,2 |188,1 +28,2 oAk

micorrhizal fungi

Treatment with| 38,0 | 118,7 +6,0 -

Maxiroot at soil,

10 1/ha

Micorrhizal fungi| 35,5 |110,9 +3,5 -

+ treatment with

Maxiroot at soil,

10 1/ha

DI15% 8,8 DI 1% 12,6 D10,1% 18,6

Productions were made dependent on the level
of organic fertilization and they confirmed the
results obtained from the experience on organic
fertilization. The largest production (60.2
tonnes’ha) was obtained from the hybrid
Montana F1 by the 60 t/ha of manure, spore of
production compared to the untreated, control
variant of 28.2 t/ha and 7.7 t/ha compared to
organic fertilized variant with 30 t/ha manure.
Results for the 2010 and 2011 years production
and years average (tables 2, 3 and 4) were
encouraging in that regard the use of micorrhiza
to watermelons culture be grafted but also
contradictory concerning to the organic
fertilization. By inoculation with micorrhizal
fungi at seedlings in the 2010 year, the year
with the least favourable climatical conditions
for plants of watermelons, recorded increases of
production compared to untreated and
unfertilized variant. The production rise was
dependent upon the dose of inoculum, 33.1%
being for 1 dose and 73.1% for dose 2.
Beneficial effect of micorrhiza disappears or is
greatly diminished when injecting is associated
with fertilization. Inoculation of the root system
at seedling stage proved to be the best in
comparison with inoculation in the field.

The treatment of micorrhizal fungi has reduced
the effect of 30 t/ha of manure, aspect found in
2011. In the second year of experimentation
because to climatical conditions, level of
production was higher than that of the 2010
year.
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Table 2. Production of watermelons with grafted
plants function of fertilized and treatments
with micorrhizal fungi (2010 Year)

Production

Difference Lo .
ha v t/ha Signification
Unfertilized,
untreated (WE) 17,1 100,0 Mt. Mt.
Unfertilized-+treat
ment with | dose 22 1339 +5.8 B
Unfertilized+treat .
ment with 2 dose 296 173,1 12,5
30 t/ha manure+
treatment with 1 17,1 100,0 - -
dose
30 t/ha manure+
treatment with 2 20,6 120,4 +3,5 -
dose
DI5% 86 DI11% 12.0 DI10,1% 16.7

Table 3. Production of watermelons
with grafted plants function of fertilized and
treatments with micorrhizal fungi (2011 Year)

Variant Production Difference Signification
t/h
tha % :
Unfertilized, 50,7 100,0 Wt. Wt.
untreated(Wt.)
Unfertilized+treatme =~ 47,1 92,8 -3,6 -
nt with micorrhiza 1
dose
Unfertilized+treatme 60,5 119,3 +9,8 -
nt with micorrhiza 2
dose
30 t/ha manure+ 51,5 101,5 +0,8 -
treatment with 1
dose
30 t/ha manure+ 52,6 103,7 +1,9 -

treatment with 2
dose

DL 5% 12,8

One dose of inoculum was not sufficient to
increase production, but by doubling the dose
has been reported an increase in production by
9.8 tonnes/ha (19.3%) as compared to untreated
variant. It is found and this time that treatment
with spores of the genus Glomus intraradices
micorhrizal in seedling stage with organic
fertilization associated with 30 t/ha of manure
does not have the effect of increasing the level
of production. The results of two years of
experimentation to support growth of water-
melons production using the micorrhiza to
grafted plants. Inoculation in seedling stage
with larger doses of inoculum (2 dose)
determined a spore of production by 33.0%
(11.2 tonnes/ha), compared with untreated and
unfertilized variant.
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Table 4.Production of watermelons with grafted
plants function of fertilized and treatments with
micorrhizal fungi (Average years 2010-2011)

Production

Variant Difference Signification
t/ha % t/ha
Unfertilized,
untreated(Wt.) 33,9 100,0 Wt. Wt.
Unfertilized-+treatm
ent with micorrhiza 35,0 103,2 +1,9 -
1 dose
Unfertilized+treatm
ent with micorrhiza 45,1 133,0 +11,2 -
2 dose
30 t/ha manure+
treatment with 1 343 101,1 +0,4 -
dose
30 t/ha manure+
treatment with 2 36,6 107,9 +2,7 -
dose
DI15% 10,7 DI 1% 14,4

Inoculation with micorrhizal fungi has proved
to be beneficial and of average weight of fruit,
in all experimental variants (Table 5).

All these results we consider particularly
valuable and will form new points of departure
for increasing the rate of inoculation, the best
moments and association with different doses
of fertilizer. Weight rises made by fruit of the

following treaties to control them and
explaining variant as arbusculare micorrhiza
which effects, enhancing the ability of

absorption, but also the quantity of nutrients,
led to an acceleration of the process
photosynthetic and default to shorten the length
of maturity of the fruit. The results of chemical
analysis carried out on samples average fruits
of watermelons in all experimental variants are

given in table 6 and relations of
interdependence between variations of these
chemical compounds are highlighted the

significance of simple correlation coefficients
in table 7.

In principle, the relations of the correlation
coefficients exposed are those expected, so
variations in concentrations of total soluble
substance (Brix) are heavily influenced by the
variation of dry and grey and the default
variations that influence calcium accumulation
and significant positive changes in the levels of
ash in the ratio of 94,09% (r = 0,97). Also,
significant positive influences are variations of
calcium (r = 0.75) and high (r = 0.67) over
acidity changes.



Table 5. The weight average fruit of watermelons with
grafted plants function of fertilization and treatments
with micorrhizal fungi (Years 2010-2011)

Fruit average weight

Variant
(Kg) (%)
Unfertilized, untreated
(Wt) 5,816 100,0
Unfertl!lzedﬁreatment 6.106 1049
with 1 dose
Unfertilized+treatment
with 2 dose 6,490 11,5
30 t/ha manure+ treatment 6272 107.8
with 1 dose
30 t/ha manure+ treatment 5.896 1013

with 2 dose

Table 6. The results of chemical analysis
effectuated at edible part of fruit at watermelons
in harvesting moment

. Dry Cinders ‘ Ca ‘ AC::"y ’ K
Brix substance
Ve Brix (%e
fresh (mg %g fresh substance)
substanc)
1 6,52 7,67 52,75 5,94 56,42 8,44
2 7.43 8,34 59,6 7.4 58,22 9.6
3 8,57 9,53 62,6 7,71 58,3 10,48
4 6,66 8,12 57,82 7,14 59,21 11,37
5 6,63 8,18 58,37 7,21 59,02 11,46
* Variant

**Acidity is expression in mg citric acid/100 g fresh substance

Based on correlation coefficients, the most
significant, were considered regression curves
of these interdependence. Thus, in the case of
total soluble solids in relations with
independent total dry matter, the values of
experimental data obtained in repetition of
variants V2 and V3 (micorrhizated with doses
of 50 and 100 spores to grow 10 g soil) are
distributed on the upper slope of regression
curves (Fig. 1).Experimental data values
recorded variations micorrhizated and organic
fertilized, V4 and VS5, it is situated on the
inferior slope of the regression curves, in the
immediate vicinity of the cloud of points
representing the values of version control.

The rate of colonization in the case of variants
with the inoculation of micorrhizal fungi was
associated with organic fertilisation was much
reduced compared to the unfertilized variant.
As a result of the lack of performance in the
case of variant production may be fertilized on
account of adverse effects induced by some
elements of the manure on the rate of
colonization and the symbiotic process by

reducing the rate of multiplication of
micorrhizal spore grains.

Table 7. Coefficients to simple correlation between
chemical compounds chemical analysated in fruits of

watermelons
Brix |Dry Cinders |Ca |Acidity |[K
substance

Brix 1,00
Dry 0,95 (1,00
substance
Cinders 0,80 |0,89 1,00
Ca 0,65 10,76 0,97 1,00
Acidity  [0,12 0,30 0,61 0,75 11,00
K 0,04 10,31 0,53 0,62 10,67 1

50

]

85
4
82
&80
78
7B
74
72
70
68
3
B4
62

TSS= 11.34?9—20916‘}{+O‘1891'x2

Total soluble solids, [ Brix grades
o

il
72 74 76 74 80 82 84 BF B4 90 92 94 9 0a

Total dry matter, [gram % g.fow.]

Fig. 1. Function and curve regression
interlinkages Brix-SU

The same researchers have reported the
existence of negative correlations induced on
the micorrhizal relationship of phosphorus and
mobile nitrogen from organic and mineral
fertilisers where the concentration exceed 10-
15% from phosphorus and nitrogen in soil.
From the economic point of view, by reducing
costs due to the supply and implementation of
fertilizers, these issues seem to be encouraging
as regards the use of micorrhizal fungi in
biological culture of watermelons.

Calcium is extremely important for maintaining
of shoots vigour, stalks and stems of plants and
the same time reconciled nutrient absorption
through membrane by the cellular plasma
(Bennett, W.F., 1996). Contribute to the
development and cell division and, most
importantly, there is a positive nitrogen
metabolism and translocation of carbohidrates
processes, solving such requirements and
default processes photosynthetic micorrhizal

158



fungi growth needs in glucose metabolism.
Calcium can be considered as part of the cell
wall that connects through a process of making
from carburising steels a significant factor of
vigour and increase the storage period of the
fruit of watermelons. At least in the case of
watermelons, the viability of plants is closely
linked to their concentration in calcium.

CONCLUSIONS

1. Vesiculare-arbusculare micorrhiza has
positive effects in the intensification of
processes of plant growth and development of
watermelons.

2. The most difficult but also the most
important inoculation process is the optimal
timing of inoculation, which has implications
for the speed and degree of colonization of
roots. This ecotechnology has never been tested
(in the world) on watermelons, the results of
these experiments are essential in determining
stages of technological process. This research
has established that inoculation of seedlings
before planting with increased doses (100
spores to 10 g soil), determine the best rate of
colonization with favourable implications on
production of watermelons.

3. The species Glomus intraradices fungal
used in this study convinced the vasculare
effects of arbusculare micorrhiza on
intensification metabolic processes of plants
colonized harsh conditions, particularly in
sandy land. As a result, micorrhiza has resulted
in getting production increases of 33%
compared to version unfertilized and untreate

4. Micorrhiza can be applied in the field of
culture and be as generally of all horticultural
plants with all the benefits that brings with it.
Applicability of this colony does not refer
strictly to the horticultural production but in its
quality, protection of plants and even to
maintain the health of the soil, these are a few
aspects to which micorrhiza, can be raised to
the rank of eco-technology.

This research emphasized the need to decrease
the dosage of organic fertilization when used
associate the micorrhiza with organic
fertilizers. Results from the need to retain the

control of calcium/potassium ratio in favour of
calcium, which favours the maximum levels of
carbohydrates collections, collections with
major implications for the quality of water-
melons but very favorable and sustainability
colony of micorrhiza.
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