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Abstract
The genus Gladiolus (Iridaceae family), with about 270 species, is native to different regions of South Africa and the
Mediterranean area, in the first region having a much larger distribution with a larger number of species (more than
114 species). In the Mediterranean area, the ten to twelve species of gladiolus offered taxonomic confusion due to their
similarities and morphological variations due to localized evolution. The study effectuated during the period 2018-2020
at two Gladiolus species (G. byzantinus and G. imbricatus), existing in the collection of the Iasi University of Life
Sciences, had as purpose the analysis of some ornamental characters and also the content of photosynthetic pigments and
the enzymatic activity of the leaves. G. byzantinus formed denser shrubs (higher number of shoots per plant), but in
G. imbricatus there were more leaves/ shoot, longer flower stalks, denser inflorescences (shorter distance between
flowers). G. byzantinus bloomed about two weeks earlier, but flowering time was seven days longer in G. imbricatus.
The content of assimilative pigments was higher in G. imbricatus and was correlated with a lower enzymatic activity.
Key words: assimilative pigments, enzymatic activity, gladiolus, ornamental characters.

INTRODUCTION
The genus Gladiolus belongs to the family
Iridaceae and includes about 270 species. This
genus is native to different regions of South
Africa, tropical Africa and the Mediterranean
area, in the first region having a much larger
distribution with a larger number of species
(more than 114 species). In the Mediterranean
area, the ten to twelve species of gladiolus
offered taxonomic confusion due to their
similarities and morphological variations due to
localized evolution. This led to several
descriptions of Mediterranean species, which
were later treated by many authors as
synonymous or placed in lower taxonomic ranks
(Hamilton, 1980, quote de Mifsud et al., 2013).
The European species were cultivated at least 500
years ago and were first identified as a species in
New Forest, Great Britain, in 1855. Trade in
these species evolved in a very short time and
occupied the top places. in the international trade
in flowers (Cantor & Tolety, 2011).
As an underground organ, the Gladiolus species
have a corm, that is renewed with each cycle of
vegetation and flowering. Under conditions of
humidity and appropriate temperature one can
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form up to 4-5 new corms, at the base of which
are formed small cormlets (3-8 mm diameter),
capable of flowering after 2-3 years (Șelaru,
2007). The stems are generally unbranched and
the flower spikes are one-sided, with bisexual
flowers, each subtended by two green bracts.
Tepals are united at their base into a tube-shaped
structure.
In 2010 a study was conducted in the Floriculture
experimental field (“Ion Ionescu de la Brad”
University of Agriculture Sciences and
Veterinary Medicine of Iași) shows that the
species G. imbricatus has a good adaptability to
environmental conditions in this area, noting
insignificant differences from the specimens in
the natural habitat (decrease in plant height, a low
delay in flowering by about 3-7 days), the species
covering almost the same decorative period as in
the natural habitat, decorating by flowers from
May to June (Chelariu & Draghia, 2011).
When the temperatures are high and rainfall is
reduced quantitatively, the number of days
required for corms formation is about 45 to 50
(Tomiozzo et al., 2019). The crop success (the
vegetative growth, development and, finally, the
height of the flower stem, the number of flowers
and the production of tubers) is strongly

influenced by the size of the corms (Bose et al.,
2003 and Uddin et al., 2002, quoted by Sarkar et
al., 2014).
The size of the corms and the planting distance
directly influence the vegetation start of the
plants, their growth, as well as the formation of
the stems and the number of flowers on the stem
(Toporaş, 2008). Plant height, number of leaves/
plant, time required for flowering, flower stem
length, number and size of new corms and
cormlets were significantly improved by the
use of larger parent corms (Sharma & Gupta,
2003).
Determining the assimilative pigments content in the process of plant growth and
development provides useful information on
the photosynthetic state during the phenophases of vegetation. Ecological conditions
of culture and especially water stress reduce
the photosynthetic rate per unit area of leaves
(Graca et al., 2010). In addition, Abo ElKheir (2007) indicated that the reduction of
the available moisture content in the soil
leads to both a significant decrease in the
concentration of Chl. a, Chl. b; the total
content of chlorophyll pigments (a + b), as
well as the content of carotenoid pigments.
At gladiolus, the increase in photosynthetic
pigments content is highlighted as a response
of plants to foliar application of antioxidants
and is due to their role in strengthening the
photosynthetic activity and the chlorophyll
biosynthesis, or protecting the chloroplast
from oxidative damage resulted from
oxidative stress (Munne-Bosch et al., 2001).
The content of assimilative pigments in the
leaves of G. grandiflorus is significantly
influenced not only by ecological conditions,
vegetation phenophase but also by organic
fertilizer (Hassan et. al., 2020; Abdou et al.,
2013; Khalil, 2015; Abdou et al., 2018,
2019). Also, ascorbate peroxidase (APX) and
catalase (CAT) are enzymes that metabolize
H2O2 caused by stress and control the potential
impact to maintain the cellular concentration of
H2O2 at a level necessary for the normal growth
and development of plants (Gill & Tuteja,
2010; Ray et al., 2012; Anjum et al., 2014b).
This paper presents an analysis of the ornamental characters and also the content of photosynthetic pigments and the enzymatic activity
of two Gladiolus species (G. byzantinus and

G. imbricatus), growing in conditions of the
North East region of Romania (Iasi city).
MATERIALS AND METHODS
The observations and measurements were
performed during 2018-2020, in the
experimental field of the Floriculture
discipline, “Ion Ionescu de la Brad” University
of Life Sciences from Iași. The laboratory
analyzes were performed within the
Horticultural Research Center of the Faculty of
Horticulture from Iași.
The experimental plot is located in temperatecontinental climat with excessive nuances.
During the analyzed period, the average annual
temperatures registered a slight increase,
starting from an average of 10.5°C in 2018 and
reaching the value of 12.0°C in 2020. The
rainfall regime varied a lot during the experiment. The highest amount of precipitation
was recorded in 2020 and the driest year was
2019.
Soil is a chernozem cambic with sandy-loam
texture, with pH 7.8
The establishment of the crops was made on
October-November, with corms having a mass
between 5.06 and 3.5 g from the species
G. byzantinus and G. imbricatus from the own
collection of the Floriculture discipline. The
corms were planted in rows, at a depth of 10 cm
in a very well prepared substrate. The planting
distances are 25-30 cm between rows and 1015 cm distance between plants per row (Cantor
& Pop, 2008).
The G. byzantinus (Figure 1a) presents as an
underground organ an ovoid corm, covered with
fibrous tunics. The leaves, 4-5 number, are
ensiform and can reach a height of 70 cm, 12.5 cm wide. The floral stem is erect and reaches
0.5-1 m in height; presents 5-15 flowers, brightly
colored in red-purple, very beautiful, arranged
unilaterally, less bilaterally, often unbranched,
blooming in May-June (Kerguélen & Lonchamp
1999).
The G. imbricatus (Figure 1b) is a rare, legally
protected perennial species protected at
European level by Directive 92/43 / EC (Annex
I) of 21 May 1992 (on the conservation of
natural habitats and of wild fauna and flora)
(https: / /ro.wikipedia.org/wiki/F%C3%A2nea%
C8%9Ba_Izvoarelor_Cri%C8%99ul_Pietros).
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As an underground organ it has globular corms.
The stem is erect, unbranched and cylindrical. It
is 30-60 cm tall and usually has three lanceolate
leaves.
The inflorescence is a unilateral racemose crown
and has 4 to 12 zygomorphic flowers, 2.5 cm
long, with purple-violet tepals (Frantsuzenok &
Nikonovich, 2005). The fruit is a short, obovate,
obtuse, trimmed capsule (Brickell & Cathez,
2004). It grows on wet meadows and swamps
and blooms from May to June. In Romania it is
found in the meadows of the sub-Carpathian
regions (Păun et al., 1980) and in the
spontaneous flora of Maramureș, Transylvania,
Banat, Maramureș, Oltenia, Muntenia, Moldova.
In the Iasi area it was reported in the Bârnova
forest (Oprea, 2005).

The assimilative pigments were tested by the
spectrophotometric method according to
Lichtenthaler (2001). The extraction of photosynthetic pigments was performed from the
leaves of the studied species according to the
Current Protocols in Food Analytical
Chemistry (Hartmut et al., 2001). To extract the
photosynthetic pigments, fresh material was
weighed (between 0.03-0.05 g). After
weighing, the samples were placed in a
grinding mortar and then quartz sand and Ca
CO3 (in powder form) were added to prevent
the conversion of chlorophylls to porphyrins.
To grind the tissue, 2-3 ml of pure acetone is
added to the mortar in several stages until the
vegetable material has been well ground, after
which the liquid has been passed in a graduated
cylinder. The process was repeated until the
acetone was no longer colored, the volume of
the filtrate was finally brought to 10 ml and
then centrifuged for 10 minutes at 10,000 rpm.
After extraction, the extracted samples were
read using the UV-VIS spectrophotometer at
E661.6 for a chlorophyll, E644.8 for b
chlorophyll and E470 for carotenoid pigments.
Sampling was performed using the T70
UV/VIS Spectrophotometer PG.
To determine the activity of catalase (CAT) and
ascorbate peroxidase (APX), 0.5 g of plant
material was ground on ice in K phosphate
buffer with a pH of 7.0. To obtain the
supernatant from which the enzymatic activity
was analyzed, the extract obtained from milling
was centrifuged at 12,000 rpm for 20 minutes,
at 4°C. The APX activity was determined
according to the method of Chen & Asada
(1989) by monitoring the decrease in
absorbance at 290 nm. The reaction mixture (3
ml) consisted of 1.5 ml of phosphate buffer (pH
7.0), 300 μl of ascorbic acid, 600 μl of H2O2
and 600 μl of enzyme extract. One unit of
enzyme activity was calculated as the amount
of enzyme required for the oxidation of 1.0 mM
ascorbate/min/g fresh substance. The total
activity of CAT was tested by measuring the
initial rate of H2O2 disappearance according to
the method of Aebi (1984). The reaction
mixture (1 ml) contained 1.5 ml of phosphate
buffer (pH 7), 1.2 ml of H2O2 and 300 µl of
enzyme extract. The decrease in absorbance
was monitored over time, at 240 nm. One unit
of enzymatic activity (units/min/g fresh

a.
b.
Figure 1. G. byzantinus (a) și G. imbricatus (b)
(original photo)

The experience included two variants (each
species representing a variant) distributed in
randomized blocks with three repetitions (20
plants/repetition).
The examination of the morphological characters
and phenology was made on the plants from the
collection.
The results were compared to the average of the
variants (considered control), and the interpretation was made using the analysis of the
variance, with the LSD test (Saulescu and
Saulescu, 1967).
The symbols used to indicate the significance of
the differences from the control are: ns = nonsignificant; o/x = negative/positive significant
difference; oo/xx = negative/positive distinct
significant difference; ooo/xxx = negative/
positive very significant difference.
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substance) is calculated as the amount of
enzyme needed to release half of the oxygen
peroxide from H2O2. Experiments were
performed in triplicate and data for APX and
CAT were presented as mean values with
standard deviations.

Figure 3 it can be seen that the number of days
from planting to the start of vegetation is 132
for G. byzantinus and 151 for G. imbricatus
(Figure 3).
It was found that the number of days from the
onset of vegetation to the appearance of the
flower stem is equal between the two species,
however the number of days calculated from
the appearance of the stem to the opening of the
first flower in the inflorescence varied from 14
days at G. byzantinus and seven days at G.
imbricatus (Figure 3).
The duration of flowering, expressed by the
number of days from the opening of the first
flower to the complete passage of flowers is
longer for the species G. imbricatus, totaling a
number of 16 days compared to 13 days for the
species G. byzantinus (Figure 3).

RESULTS AND DISCUSSIONS
In the Figure 2 are presents data on the share of
corms started in vegetation. In the species
G. byzantinus the percentage of corms started
in vegetation is 89.0%, with 2.5% lower than in
G. imbricatus, in which the share of starting
corms in vegetation is 91.5%. Regarding the
number of plants that formed floral stems, the
observations showed that the plants of
G. imbricatus formed floral stems in proportion
of 97,2% and in G. byzantinus only 59.6% of
the plants started in vegetation formed stems.

Figure 3. Duration of the main phenophases (no. of days)

The aspects related to the phenology of the two
species are also shown in the diagram, in
Figure 4, from which it can be seen that
G. byzantinus starts in vegetation and blooms
two weeks earlier. but has a shorter flowering
time by approx. seven days compared to
G. imbricatus.

Figure 2. The share of corms in the vegetation and of the
plants that formed floral stems

According to the calendar data that marked the
main phenophases: the start of vegetation, the
appearance of flower stalks, the onset of
flowering and the end of flowering, the time
required for each of them was calculated. From
Species

January

February

March

April

May

June

July

G.
byzantinus
G.
imbricatus
- Spell/rest

- The vegetative stage

- The flowering stage

Figure 4. Phenological diagram

In the Tables 2, 3 and 4 were present data on
some morphological properties of plants from
the two species of Gladiolus. The length of the

leaves varied from 35.5 cm (G. byzantinus) to
56.3 cm (G. imbricatus). Very significant positive differences were recorded in the species
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G. imbricatus, in which the leaf length exceeded
by 22.3% the average of the experiment and by
6.8% G. byzantinus (Table 2). The width of the
leaves had similar values for the two species
(approx. 2 cm) and the differences were non

significant. Regarding the number of shoots per
plant (Table 1), higher values were at
G. byzantinus (1.6 shoots per plant, compared to
G. imbricatus which formed only one shoot per
plant).

Table 1. Leaves and shoots characteristics
Leaf length
Absolute
values
(cm)

Species

Number of shoots / plant

Relative
values
(%)

Difference/
Significance

Absolute
values
(no.)

Relative
values
(%)

G. byzantinus

35.5

77.34

-10.4000

1.6

123.08

G. imbricatus

56.3
45.9

122.66
100.0

10.4xxx
0
LSD5% = 2.4
LSD1% = 4.1
LSD0,1% = 7.6

1
1.3

76.92
100.0

x̄

The height of the floral stem is a very
appreciated character, especially in the case of
capitalizing the plants as cut flowers. From the
statistical analysis of the data on the height of
the floral stems, the longer stems were

Difference/
Significance
0.3x
-0.30
0
LSD5% = 0.3
LSD1% = 0.5
LSD0.1% = 1.0

highlighted in G. imbricatus, which exceeded
the average of the experience by 11,65%,
respectively with significant positive differences
(Table 2).

Table 2. The biometric features of floral stems and inflorescences
Floral stem height
Species
G.
byzantinus
G.
imbricatus

x̄

Absolute
values
(cm)

Relative
values
(%)

61.4

Height to the first flower
Diff./
signif.

Absolute
values
(cm)

Relative
values
(%)

88.35

-8.100

38.8

77.6

111.65

8.1xx

69.5

100.0

Inflorescence length

Diff./
Signif.

Absolute
values
(cm)

Relative
values
(%)

Diff./
signif.

83.44

-7.800

22.7

98.69

-0.3ns

54.3

116.77

7.8xx

23.3

101.75

0.3ns

0
46.55
LSD5% = 4.4
LSD1% = 7.2
LSD0.1% = 13.5

100.0

23.0

100.0
0
LSD5% = 1.4
LSD1% = 2.3
LSD0.1% = 4.3

The first basal flower in the inflorescence was
located at a height of approx. 39 cm above
ground level in G. byzantinus and over 54 cm
in G. imbricatus (Table 2).
Although the values indicating the length of the
inflorescences are not statistically assured
(Table 2), the differences between the two
species being very small, it should be noted the
share of the inflorescence in the total floral
stem (37% in G. byzantinus and almost 30% in
G. imbricatus) (Figure 5).
An important element for the both use of these
species in landscaping and for their use as cut
flowers is the number of flowers in the
inflorescence.

0
LSD5% = 2.7
LSD1% = 4.4
LSD0,1% = 8.3

G. imbricatus

G. byzantinus

30

37

70

63

%
inflorescence

floral stem

Figure 5. The length of the inflorescence
in the floral stem (%)

Also in this character, G. imbricatus had better
results, respectively 12 flowers/inflorescence (with
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21.21% above the average of the experience),
compared to 7.8 flowers/ inflorescence in G.
byzantinus. The differences from the mean were
significant (positive in G. imbricatus and
negative in G. byzantinus).
From the data presented above (Table 3) it was
found that the length of the inflorescences was
relatively close to the species analyzed.

However, the difference was in the density of
the inflorescences, determined by the distance
between the flowers (Table 3). Thus, G.
byzantinus was characterized by looser
inflorescences, with a distance between flowers
of 3.7 cm, unlike G. imbricatus, with denser
inflorescences, the distance between flowers
being 1.7 cm, with over 50% lower (Table 3).

Table 3. Flowers and inflorescences characteristics
The distance between the flowers in the
inflorescence

No. flowers/inflorescence
Species
G. byzantinus
G. imbricatus

x̄

Absolute
values
(no.)

Relative
values
(%)

7.8
12
9.9

78.79
121.21
100.0

Difference/
Significance
-2.100
2.1xx
0
LSD5% = 1.3
LSD1% = 2.1
LSD0,1% = 3.9

It is known that photosynthetic activity is
related to the content of photosynthetic
pigments (Macintyre et al., 2002). Chlorophyll,
which captures light and transfers energy in
order to conduct photochemical reactions, is one
of the most active photochemical compounds in
photosynthesis. Photosynthetic efficiency and
cell growth are associated with the quantifycation of chlorophyll and have been highlighted
on algae cultures's systems (Masojidek et al.,
2000; Tremblin et al., 2000).
Conventionally, chlorophyll content is measured
using spectroscopic and chromatographic
methods (Lichtenthaler & Wellburn, 1983;
Gilmore & Yamamoto, 1991).
Photosynthetic pigments represented by
chlorophylls and carotenoids are those that
provide valuable information on the installation
of physiological stress in plants in different
culture conditions. The values of chlorophyll
content in leaves are closely correlated with the
ecological conditions, the stress caused by high
temperatures and drought, inducing a decrease
in the total content of photosynthetic pigments.
In addition to decreasing of the total content of
photosynthetic pigments, this stress also induces
an increase in the content of carotenoid
pigments in the leaves.
In order to highlight the growth and
development of the G. imbricatus and
G. byzantinus species under the culture

Absolute
values
(cm)

Relative
values
(%)

3.7
1.7
2.7

137.04
62.96
100.0

Difference/
Significance
1xx
-100
0
LSD5% = 0.5
LSD1% = 0.8
LSD0.1% = 1.5

conditions of Iași during research period 20182020, the content of photosynthetic pigments
was analyzed by the spectrophotometric
method. In order to obtain conclusive results,
the harvesting of the vegetal material was
carried out during the flowering period of the
plants and after the end of the flowering. The
samples were collected at the same time of the
day these being represented by leaves that have
reached maximum maturity. After determinations were made, in both phenophases of vegetation, was observed a higher content of assimilating pigments in G. imbricatus species compared to G. byzantinus species (Table 4). The
results regarding the total content of photosynthetic pigments showed higher values during
the flowering period of the plants at both
species. The total content of photosynthetic
pigments increased in the flowering period of
the plants compared with the post-flowering
period by 0.29 mg/g s.p. at G. imbricatus and by
0.71 mg/g s.p. at the G. byzantinus. Studies
showed that under normal ecophysiological
conditions the ratio of chlorophyll a/chlorophyll
b is around 3:1 (Lichtenthaler et al., 1981). The
results of chlorophyll pigments content as well
as the values of the Chl. a/ Chl. b ratio can provide useful information on the interaction
between
plants
and
the
environment
(Richardson et al., 2002). The values of this
ratio were within the theoretical limits, ranging
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between 2.93 at G. imbricatus and 2.58 at
G. byzantinus. Was observed, in case of both
species G. imbricatus and G. byzantinus, an
increase in the total content of carotenoid
pigments after the flowering of the plants.
Within this phenophase, by correlating the
decrease of the values of the photosynthetic
pigments content with the increase of the
carotenoid pigments content, it is highlighted
that the development of physiological processes
in plants is manifested normally, the data
confirming the results according to which the

content of chlorophyll pigments generally
decreases during the installation of senescence
(Fang et al., 1998). The ratio of chlorophyll
pigments/ carotenoids was higher for the both
species during the flowering period of the plants
(3.75 in G. imbricatus and 4.11 in
G. byzantinus). The increase in the content of
carotenoid pigments in the period after the
flowering of the plants determined a decrease of
the chlorophyll / carotenoid pigments ratio, the
values obtained by the two species being of 3.66
for G. imbricatus and 3.88 for G. byzantinus.

Table 4. Average content of photosynthetic pigments (mg g-1 F.W)
Species
G. imbricatus
G. byzantinus

Phenophase
flowering
after flowering
flowering
after flowering

Chl. a
mg/g F.W.
2.94±0.03
2.79±0.02
2.77±0.04
2.24±0.03

Chl. b
mg/g F.W.
1.06±0.02
0.95±0.04
0.94±0.02
0.87±0.05

x+c
mg/g F.W.
1.07±0.05
1.02±0.02
0.90±0.03
0.80±0.04

Σ
5.06
4.77
4.62
3.91

Chl.a/
Chl.b
2.77
2.93
2.94
2.58

Chl./Car.
3.75
3.66
4.11
3.88

the average. The difference regarding the
increase of ascorbate peroxidase's activity can
be considered a practical measure for assessing
the level of stress caused by ecological
conditions or by the development of
physiological processes which are specific to
the phenophase of vegetation.
By comparing the results, the highest increases
of APX activity was observed at G. byzantinus
species (the average content being 567.59
UP/g/min FW during flowering and 629.86
UP/g/min FW after flowering). Lower values of
APX were registred on G. imbricatus species
(average content being 525.93 UP/g/min FW
during flowering and 567.28 UP/g/min FW
after flowering) (Figure 6).
CAT (U/min/g F.W)

Studies have shown that there was an increase in
ascorbate peroxidase (APX) activity along with
the activity of other enzymes in the case of plants
where have been subjected to stress conditions
(Shigeoka et al., 2002). APX can also regulate
redox signaling pathways involved in plant
development (Caverzan et al., 2012), and
transcriptional expression of APX is dependent
on the stage of plant or tissue development
(Agrawal et al., 2003; Teixeira et al., 2006).
Changes in the activity of antioxidant enzymes
such as APX, superoxide dismutase (SOD) and
catalase (CAT) have been described during
senescence period of the plant and are related
to cleansing processes (Alaey et al. 2011,
Gerailool & Ghasemnezhad, 2011). There are
several reports of antioxidant defense systems at
ornamental plants, such as chrysanthemum (Bartoli
et al., 1997), daylilies (Panavas & Rubinstein,
1998) and gladiolus (Ezhilmathi et al., 2007;
Sairam et al., 2011).
In order to study the species G. imbricatus and
G. byzantinus in the ecological conditions of
Iași from 2018-2020, biochemical determinations were performed regarding the enzymatic
activity of the leaves. During the flowering and
after flowering, determinations were made
regarding the enzymatic activity of ascorbate
peroxidase (APX) and catalase (CAT).
The results obtained regarding APX at the two
species for the two developmental phenophases
were compared both with each other and with

120
100
80
60
40
20
0

79,14
flowering

89,03

86,06

98,53

after
flowering
after
flowering
flowering

G. imbricatus

G. byzantinus

Figure 6. Ascorbate peroxidase activity determined
in leaves of G. imbricatus and G. byzantinus
[(U/g/min) fresh substance]

The determinations performed during after
flowering period showned the APX activity
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APX (U/min/g F.W)

increased with 41.35 UP/g/min F.W. at
G. imbricatus, and with 62.27 UP/g/min F.W.
G. byzantinus species in comparation with the
values obtained during flowerin period. The
results obtained for the two species in the two
vegetation periods were compared with the
average value of the results. The results
obtained showed againste the average an
increase in APX only in the case of
G. byzantinus species after flowering when the
percentage was 9.98%.
The increase of APX activity in the postflowering period does not indicate an abiotic
stress caused by the culture conditions but
highlights the development of physiological
processes depending on the vegetation
phenophase.
The biochemical results obtained in the case of
the two species were correlated with the
biometric measurements and the phenological
determinations,
highlighting
a
good
development of these species at the climatic
conditions in Iași from 2018-2020.
Regarding the results of catalase activity (CAT)
by comparing the results, the same trend was
highlighted as in the case of APX (Figure 7).
The highest increases in CAT activity were
highlighted in the species G. byzantinus in both
vegetation phenophases. Within the two
species, the lowest values of CAT activity were
obtained in G. imbricatus, the average content
being 79.14 UP/g/min F.W. at flowering and
89.03 UP/g/min F.W. (Figure 7).

period, the decrease was 10.26% in G.
imbricatus and 2.41% G. byzantinus. Within
the two species, significant increases of CAT
compared to the average were registred only by
the species G. byzantinus in the post-flowering
period, the values presenting increases compared to the average by 11.72%.
CONCLUSIONS
In the ecological conditions of Iasi, the two species
of gladiolus studied have distinctive ornamental

characters and can be used in various ways.
G. byzantinus formed denser shrubs (higher
number of shoots per plant).
G. imbricatus there were more leaves/ shoot,
longer flower stalks, denser inflorescences
(shorter distance between flowers).
G. byzantinus bloomed about two weeks
earlier, but flowering time was seven days
longer in G. imbricatus.
The content of assimilating pigments was higher
in G. imbricatus and lower in G. byzantinus.
In both species, the content of photosynthetic
pigments was higher in the case of
determinations made during the flowering period.
The chlorophyll a / chlorophyll b ratio had values
above 2.5, which suggests that the plants showed
a normal growth and development from a
physiological point of view. The increase of the
content in carotenoid pigments from the period
after flowering caused the decrease of the
chlorophyll pigments/ carotenoids ratio, the
values obtained by the two species were of 3.66
for G. imbricatus and 3.88 for G. byzantinus.
The enzymatic activity of both ascorbate
peroxidase (APX) and catalase (CAT) recorded
higher values especially in the samples colected
in the post-flowering period. The results obtained
in G. byzantinus showed increases compared to
the average by 9.98% of APX and 11.72% of
CAT.
The results regarding the enzymatic activity are
correlated with those of the photosynthetic
pigments content, the specie that showed the
increase of the enzymatic activity (G. byzantinus)
also registered the decrease of the chlorophyll
pigments content.
G. byzantinus and G. imbricatus can be used
both as cut flowers and in landscaping.
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Figure 7. Catalase activity determined in leaves of
G. imbricatus and G. byzantinus
[(U/g/min) fresh substance]

Compared to the average value of CAT obtained by the two species, during the flowering
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