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Abstract: Ontogenetic and demographic structure of
coenopopulations (CP) of the rare species Iris reticulata
M.Bieb. in Quba region of Azerbaijan is described in
this article. It has been revealed that all coenopopula-
tions are left-sided, the highest percentage in CP1 and
CP2 are generative individuals, in CP3 pregenerative
individuals. According to the value of delta (A) and
omega (®) all 3 coenopopulations are “young” type.
Morphometric analysis of individuals in coenopopula-
tion and correlation analysis between morphometric pa-
rameters was performed and have been investigated the
effects of climate factors to their variability and plastics.
The difference in the number of rainy and frosty days, as
well as in temperature degrees for 2 years has affected
their morphometric features, variability and plasticity.
It has been determined that the highest value between
morphoparameters in CP2 are length of leaf, width of
leaf, length of flower shoot, length of petal, length of
root, number of roots but in CP3 width of petal, length
of bulb, width of bulb. The lowest morphological mea-
surements were observed in CP1. The variation coef-
ficients showed that in all three coenopopulations the
least varied is length of root (10—12%) and high varied
of length of flower shoot (33—35%). In all coenopopu-
lations, the most plastic morphoparameter is length of
flower shoot (0.6-0.62), in addition to CP2 and CP3
-width of leaf (0.67—0.72). The least plastic is length
of root (0.25—0.28) for all CP. The result of correlation
analysis showed that the strong correlation between the
parameters in all three coenopopulations is the length
of flower shoot ~ length of bulb. Investigations showed
that anthropogenic and natural factors affect the de-
creasing the number of I. reticulata in the study area.
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INTRODUCTION

One of the important and urgent tasks of modern botany
is the protection of rare species. A significant reduc-
tion in habitat, the loss of any population and especially
the extinction of the species is the irretrievable loss of
unique genetic information and causes irreparable dam-
age to biodiversity in general. In the study of rare plant
species, the using of morphometric methods is one of
the main methods for obtaining a representative amount
of data on plant individuals, the status of specific popu-
lations growing in different environmental conditions
and under different degrees of anthropogenic impact
[Rabotnov, 1975; Uranov, 1977].

The genus Iris L. (family Iridaceae Juss.) includes
more than 200 species distributed mostly in the northern
part of the world [Alekseyeva, 2008]. According to the
flora of Caucasus [Flora Kavkaza, 1940] this genus is
represented by 30, in Flora of Azerbaijan [Flora Azer-
baidjana, 1952] 26 and in “Conspect of the flora of Cau-
casus” [Konspekt Flori Kavkaza, 2006] by 37 species.

Various species of the genus /ris have been re-
searched the coenopopulations in different areas. E.
Khomann et al. [2016] conducted a monitoring of the
coenopopulation of the species 1. aphylla L. in Bryansk
region during 2010-2015 and determined that the coe-
nopopulations of this species commonly in xeromezo-
phyte broad-leaved forests. M. Senchukova et al. [2017]
and A. Khapuqin et al. [2015] were investigated the
populations of the species . aphylla in the territory of
the National Park of the Republic of Mordovia and they
were found that the type of population is vegetative-
oriented. A. Shmareva et al. [2014] were studied two
coenopopulations /. notha M.Bieb. in Azov district of
Rostov region and revealed that the both coenopopula-
tions are mature type and well propagate by seed. V.
Mu-Za-Chin and V. Shukal [2016] have studied 6 coe-
nopopulations of the rare species 1. sibirica L. in Bry-
ansk region and it has been established that growth by
seed is weak, vegetative reproduction prevails in these
coenopopulations.

V. Sericova and her colleagues [2013] studied the on-
togenetic structure of the species /. pumila L. and found
that individuals were vegetated during the summer and
their above ground surface was dried up by mid-Sep-
tember. The transition of the seedlings to the juvenile
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stage is often delayed and reaches to the immature age
in the second year, in the third year-the virgin phase be-
gins and they remain at that stage for 2 years. The plant
grows to the generative stage in Sth year and takes on
the structure of the last vital form of the species.

Isoflavanoids [Morita et al., 1972; Wu, Xu, 1992],
xinons [Seki et al., 1994] and triterpenoids [Krick et
al., 1983] were found in species belonging to the genus
Iris. Ch. Williams [1997] proved that there are 17 gly-
cosylphlavons in this genus. J. Harborne, C. Williams
[2000] also note that the second metabolites are rich in
Iridaceae family. Isoflavones were discovered firstly in
L florentina L., then in I. pseudopumila Tineo. Gener-
ally, in all /ris plants have different flavonoids [Rastitel-
nye resursy, 2014].

Some of Iris species includes medicinal herbs. One
of these species is 1. pseudocorus L. This species is of-
ficinal medicinal plant, is widely used in folk medicine,
homeopathy and experimental studies in the disease of
gastroenterostomy, urinary, epilepsy, diabetes, acute
respiratory infections [Rastitelniye resursi, 1994]. Pre-
cious biologically active substances of the underground
part have viral, inflammatory and antibacterial proper-
ties [Alekseyeva, 2008]. 1. musulmanica Fomin is used
in the treatment of trichophytics (fungal disease of skin)
in Indian medicine and scrophylaxis in folk medicine.
In 1. pumila has been found substance which charac-
terized by detoxication (rabies) in folk medicine and
antifungal activity in experimental studies [Rastitelniye
resursi, 1994]. The majority of Iris species are used as
decorative, as food (/. reticulata), as fodder for horse,
camel, sheep (/. biglumis Vahl s.1., I. ensata Thunb., I.
pumila, I. ruthenica Ker-Gawl., I. setosa Pall.ex Link, 1.
sibirica), as dye (1. alberti Regel, 1. setosa), as aromatic
(1. imbricata Lindl.) and as honey resource (/. pseud-
acorus, 1. pumila, 1. ruthenica) [Rastitelniye resursi,
1994].

A wide range of using of Iris species leads to a sig-
nificant reduction in their natural habitats. Thus, 17 spe-
cies of /ris are included in the Red Book of Azerbai-
jan [2013] (I. acutiloba C.A. Mey, I. annae Grossh., I.
camillae Grossh., etc.). One of them is /. reticulata with
category NT - “Being in a state close to threatening.”
This species has not been studied in terms of studying
ontogenetic features, the structure of coenopopulations
and morphometric changes. The aim of the research is
studying the ontogenetic properties, status of coenopop-
ulation (CP), variability of morphological features and
plasticity of 1. reticulata in Quba region and determin-
ing correlations between morphoparameters.
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MATERIAL AND METHODS

Description of investigated object. 1. reticulata - is a
perennial herb with 10-20 (30) cm height. The bulb
is ovoid, 1.5-2.5 cm wide, outside is dressed with
brown mesh-fibrous sheaths, with rope roots. Leaves
2-4 green, thin, tetrahedral with whitish tip. Flower
one or two, apical, on the short flower shoot. Perianth
funnel, purple. The box is cylindrical, tapered to both
ends. Flowering and fruiting in March—April. Crypto-
phyte-geophyte. It is distributed from the lowland to the
middle mountain zone in 7 botanical and geographical
regions of Azerbaijan (Quba part of the Greater Cauca-
sus, Samur-Devechi lowlands, Kur-Araz lowlands, Kur
plain, Qobustan and Diabar). Distributed on the edges
of forest, on grassy slopes, sown fields and in bushes
[Flora Azerbaidjana, 1952]. The study was conducted
in March—April, 2017-2018 in the districts Gedik, Uch-
kun-Kupchal, Isnov of Quba region (Fig.1).
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Figure 1. The routes of research

Description of investigation area. Mild-warm climate
and cold dry winter weather types with precipitation are
equally distributed in Quba. The territory of the district
is located between the altitudes of 200-4500 m above
sea level, so the climatic indicates very depending on
the altitude. The average annual temperature of the air
varies between 0—10°C, in January to -2-14°C, and in
July 5-23°C. The maximum air temperature increases to
30—-40°C degrees, the minimum temperature decreases
to -30°C in the cold months of the year. The average an-
nual temperature on the surface of the soil varies from
12 degrees in the mountain ranges and ranges from -2°C
to + 27°C per year. Average annual amount of precipita-
tion varies from 500 to 1500 mm. The rain falls mainly
in the autumn. The possible evaporation from the sur-
face cover is 300—700 mm [Osadov et al., 2008].
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Methods of research. The description of vegetation
and phytocenoses was carried out according to the
generally accepted methods in geobotany [Polevaya
goebotanika, 1964]. In studying the ontogenetic and
demographic structure of the coenopopulation, the prin-
ciples and methods adopted by T. Rabotnov, A. Uranov
and their followers [Uranov, 1975; Zauqolnova et al.,
1988].

Ontogenetic (age) spectrum was studied as the main
demographic parameters of the coenopopulation. To
study the abundance and ontogenetic structure of /.
reticulata CPs 7-8 small transects (1 m?) were laid in
general model areas (10 m?). To determine the ontoge-
netic spectrum at these sites, the total number of indi-
viduals and the number of individuals of different age
groups were calculated. The type of CP was determined
by the delta-omega (A-w) classification of normal popu-
lation of A. Uranov [1975] (Equation 1) and L.A. Zhi-
votovsky [2001] (Equation 2).

)

Equation 1. k,— «value» of i ontogenetic status;
n—number of individuals of i of ontogenetic
structure in populations; N — total number of indi-
viduals in population.
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Equation 2. n, - absolute number of plants of i - age
state; e, - efficiency of plants of 7 - ontogenetic status.
in populations; N — total number of individuals in
population.

Morphometric analysis of individuals of /. reticulata
was conducted according to Y. Zlobin [Zlobin et al.,
2013]. Morphometric analysis was conducted on 30
randomly selected generative individuals by 9 parame-
ters (length of leaf, width of leaf, length of flower shoot,
length of petal, width of petal, length of bulb, width of
bulb, length of root, number of roots). The mean value,
standard deviation and variation coefficient (CV) of the
parameters were calculated.

To evaluate the amplitude of variability was used
the experimental scale of S. Mamaev [1972], which
consist of 6 levels: 1) CV< 7% very weak; 2) CV =
8-12% weak; 3) CV = 13-20% medium; 4) CV = 21—
30% above; 5) CV = 31-40% high; 6) CV> 40% very
high. Revealing the phytocenotic plasticity index (Ip)
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(Equation 3) of morphological parameters was used the
method of Y. Zlobin [1989a].

The method of Y. Odum [1952] was used to esti-
mate the characteristics of individuals in the population
(Equation 4).

Ip= (A-B)/A

Equation 3. A - maximum value of the parameter;
B - minimum value of the parameter.in populations;
N — total number of individuals in population.

o2
lod = —
X
Equation 4. 5-dispersion; x-mean.

The correlation analysis [Rostova, 2002] was per-
formed among the parameters: the length of leaf ~ the
width of the leaf, the length of bulb ~ the width of bulb,
the length of root ~ number of roots, the length of petal
~ the width of petal, the length of leaf ~ the length of
petal, the width of leaf ~ the width of petal, the length
of flower shoot ~ the length of petal, the length of flower
shoot ~ width of petal. The coefficient of correlation (r)
is divided into 4 groups according to the degree of rela-
tion: 1) r > 0.8 very strong; 2) r = 0.71-0.8 strong; 3)
r=0.61-0.7 medium; 4) r = 0.5-0.6 weak connection.
Climate factor. According to the weather forecast pre-
sented by the Ministry of Ecology and Natural Resourc-
es of Azerbaijan Republic [http://eco.gov.az/az] for the
year 2016 and 2017 average monthly temperature and
the amount of rainy and frosty days for Quba region is
calculated (Fig. 2). The average temperature for 2016 is
12.6°C and for 2017 13.1°C. There was a sharp differ-
ence in the amount of frosty and rainy days, as the num-
ber of frosty days were 75 and the number of rainy days
245 1in 2016, in 2017 respectively, 61 and 175 days.

The Latin names of the plants which found in vari-
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Figure 2. Average monthly temperature, the amount of
rainy and frosty days for Quba region

in populations; N — total number of individuals in
population.

ous coenosis with 1. reticulata, have been determined
according to “Flora of Azerbaijan” [Flora Azerbaidja-
na, 1952], “Conspect of the Caucasus flora” [Konspekt
Flori Kavkaza, 2006] and The Plant list [http://www.
theplantlist.org]. The abundance of plants in the coe-
nopopulation was based on the Braun-Blanquet Scale
[Braun-Blanquet, Pavillard, 1925]. All statistical analy-
ses were carried out in programs Microsoft Excel 2010
and GraphPad Prism 7.

RESULTS AND DISCUSSION

Phytocoenotic characteristic of habitat. CP1 was studied
(2017) on grassy slopes in the district Gedik at a height
of 248 m above sea level. The soil is brown and dry. In
phytocoenosis distribute with /. reticulata from shrubs
Paliurus spina-christi Mill (mark of abundance 1 point)
and Crataegus curvicepala Lindm. (2 points), from
herbaceous plants Orchis picta Raf. (1— 2 points), Ve-
ronica serpyllifolia L. (1 point), Capsella bursapastoris
(L.) Medik. (3 points), Geranium albanum M. Bieb. (2
points), Silybum marianum (L.) Gaertn. (3 points) and
others, as well as rare species - Pyrus salicifolia Pall.,
Tulipa biebersteinii Schult. et. Schult., Rhus coriaria L.
The characteristics of the distribution of individuals in
the coenopulation is contagious type (Iod = 1.56).

CP2 is investigated (2018) in the forests of the dis-
trict Uchkun and Kupchal at a height of 704 above sea
level. The soil is small-stony, dry. Forest is open and
light. The height of leaf fall in the study area is 56
cm. Carpinus caucasica L. here forms the forest forma-
tion Carpinuseta. In this forest are found together with
the edificator from trees and shrubs Quercus crispata
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Stev., Cornus mas L., Crataegus pentagyna Waldst. &
Kit. ex Willd. and Rosa tomentosa Sm. (2-3 points). In
the herbaceous stage grow together Primula woronowii
Losinsk, Viola arvensis Murray (3—4 points), Corydais
marschalliana (Pall.) Pers., C. caucasica DC., Arum
elongatum Stev. (2-3 points) with 1. reticulata. The
characteristics of the distribution of individuals in the
coenopulation equal type (Iod = 0.4).

CP3 (2017) has been researched in bushes on the
grassy slopes in Isnov village. The soil is brown, dry. In
this coenosis take part with /. reticulata from the trees
Cornus mas (2 points), from shrubs Rubus dolichocar-
pus Juz. (1-2 points), R. caesius L. (3 points), Cratae-
gus curvisepala (2 points), Rhus coriaria (23 points),
Cydonia oblonga Mill. (1-2 points), from herbs Daucus
carota L. (2-3 points), Cichorium intybus L. (2 points),
Teucrium polium L. (1-2 points), Primula woronowii
Losinsk (2-3 points) and etc. The characteristics of the
distribution of individuals in the coenopulation is con-
tagious type (Iod = 1.68). Our observations show that
decreasing the number of /. reticulata in the study area
is influenced by anthropogenic factors (collection for
bulbs and decorative properties), natural (land slide,
cattle grazing) factors. The self restoration process is
late because of the weakening seed propagation.
Ontogenetic states. As the results of investigations it
is found out that in 3 coenopopulations, relatively the
number of juvenile individuals are (j) 12, 5; 110, imma-
ture (im) 17; 8; 98, virgin (v) 29; 9,68, young generative
(gl) 37; 15; 56, mature generative (g2) 20; 7; 64; old
generative (g3) 14; 3; 44, subenil (ss) 7; 1; 7. Senile
individual (s) are not registered (Fig. 3, 4). As a result
of studying the ontogenetic structure of coenopopula-
tions of 1. reticulata was established that all three coe-
nopopulations are normal, but not completely (absence
of senile individuals) and left-sided.

Figure 3. Individuals of I. reficulata in different
ontogenetic states.
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Figure 4. Ontogenetic structure of a rare species /.
reticulata.
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Studies have shown that in CP1 pregenerative in-
dividuals 43%, generative individuals 52%, and post-
generative individuals 5%. There was no significant dif-
ference in CP2 and respectively 46%, 52%, 2%. But,
in CP3, was observed the increasing of pregenerative
individuals and decreasing of generative individuals.
Thus, pregenerative individuals in CP3 are 61%, gen-
erative individuals 37% and post-generative individuals
2% (Fig.5).

CP1

M pregenerative

M generative

postgenerative

Cp2

M pregenerative

M zenerative

postgenerative

CP3

224
M pregenerative

M zenerative

postgenerative

Figure 5. Ratio of pregenerative, vegetative
and generative individuals in coenopopulations
of I reticulata (%).
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As shown in the table 1, the highest number of indi-

viduals (n) and density (Xa) are CP1 and CP3 and the
lowest in CP2. Density of individuals of pregenerative
(Xpre) and generative (Xg) in 1 m2 are identical to CP1
and CP3. Postgenerative (Xpost) individuals have a
same density in 1 m2 in CP2 and CP3. Average density
of generative individuals is the highest in CP2. The av-
erage density of postgenerative individuals is lowest at
CP1. The recovery index (Ir) shows the highest mark in
CP3. The aging index (Ia) is low in CP3. The value of
the replacement (Irep) index is lowest in CP1, and the
highest in CP3. According to the value of delta (A) and
omega (o), it is seen that each 3 coenopopulations are
“young” type.
Morphometric characteristics. Measurements were
made on individuals under 9 selected parameters. Mor-
phograms were compiled for CP1, CP2, CP3 based on
calculated values. In CP1 the length of leaf is 8.78 +
2.05, the width of leaf 0.28 & 0.07, the length of flower
shoots 2.7 + 0.92, the length of petal 3.08 + 0.33, the
width of petal 0.68 = 0.17, the length of bulb 1.7 + 0.4,
the width of bulb 1.58 £ 0.31, the root length 6.2 + 0.75,
the number of roots 10 + 1.53 (Fig. 6, A).

In CP2 the length of leafis 10.8 = 1.69, the width of

leaf 0.48 £ 0.17, the length of flower shoot 3.06 + 1.01,
the length of petal 3.48 + 0.48, the width of petal 0.98 +
0.15, the length of bulb 2.12 &+ 0.29, the width of bulb
1.85 £ 0.27, the root length 6.83 + 0.68, the number
of roots 10.66 = 1.79 (Fig. 6, B). In CP3 the length of
leaf'is 10.24 + 1.72, the width of leaf 0.38 + (0.13, the
length of flower shoot 3.06 = 1.01, the length of petal
3.48 £ 0.49, the width of petal 0.98 + 0.15, the length of
bulb 2.12 + 0.29, the width of bulb 1.85 £+ 0.27, the root
length 6.83 £ 0.68, the number of roots 10.67 + 1.79
(Fig. 6, C). The difference in the number of rainy and
frosty days, as well as in temperature degrees of Quba
region for 20162017 has affected their morphometric
features. As shown in Fig.6. the comparative analysis
of the morphometric dimensions of /. reticulata in the
investigated coenopopulations describe that the high-
est morphometric parameters for CP2 is the length and
width of leaf, the length of flower shoot, the length of
petal, the root length, the root number, for CP3 - the
width of petal, the length and width of bulb. Morpho-
logical measurements in CP1 were relatively low.
The structure of morphological variability. Evaluation
of variation coefficients of the selected parameters for
analysis shows that in CP1 the least variation of petal
length (11%), root length (12%), root number (15%)
and the highest is the length of flower shoot (34%).
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Figure 6. Morphograms of CP1 (A), CP2 (B) and CP3
(C) of I. reticulata.

The least varied in CP2 is root length (10%), the stron-
gest leaf width (36%) and the length of flower shoot
(33%). In the CP3 as CP2 least varied is root length
(10%), the most powerful leaf width (35%) and the
length of flower shoot (35%) (Table 2). In all three coe-
nopopulations the least varied is the length of root (10—

12%), the highest the length of flower shoot (33-35%).
As shown in Table 2, the highest Ip value in CP1 is
the length of flower shoot (0.62) and the lowest root
length (0.28). In CP2 the highest values are the leaf
width (0.72), the length of flower shoot (0.6) and the
lowest value is the root length (0.25). The highest val-
ue in CP3 is the leaf width (0.67), the length of flow-
er shoot (0.6), and the lowest value is the root length
(0.25). According to the indication above it is seen that
for 3 coenopopulations high plastic parameter to envi-
ronmental change is length of flower shoot (0.6-0.62)
and low plastic root length (0.25-0.28). In addition to
CP2 and CP3, the most powerful plastic is width of leaf
(0.67-0.72).
Correlation analysis. Correlation analysis was per-
formed to determine the relations between different part
of plant. As a result it was established that: In CP1: the
length of leaf ~ the width of leaf (r = 0.63), the length
of bulb ~ the width of bulb (r = 0.41), the root length ~
root number (r = 0.73), petals length ~ petals width (r =
-0.71), the length of leaf ~ the length of petal (r=0.38),
the width of leaf ~ the width of petal (r = -0.49), the
length of flower shoot ~ the length of petal (r = 0.79),
the length of flower shoot ~ width of petal (r =-0.64). In
CP2: the length of leaf ~ the width of leaf (r = -0.77),
the length of bulb ~ the width of bulb (r = 0.14), the
root length ~ root number (r = 0.29), petals length ~ pet-
als width (r = -0.22), the length of leaf ~ the length of
petal (r=0.15), the width of leaf ~ the width of petal (r
= -0.41), the length of flower shoot ~ the length of petal
(r=0.78), the length of flower shoot ~ width of petal (r
=-0.57). In CP3: the length of leaf ~ the width of leaf
(r = -0.92), the length of bulb ~ the width of bulb (r =
0.14), the root length ~ root number (r = 0.22), petals
length ~ petals width (r = -0.23), the length of leaf ~ the
length of petal (r=0.29), the width of leaf ~ the width of
petal (r =-0.53), the length of flower shoot ~ the length
of petal (r = 0.78), the length of flower shoot ~ width of
petal (r =-0.57).
It was found that in CP1 strong correlation is observed
between root length ~ root number (r = 0.73), length of
flower shoot ~ length of petal (r = 0.79). There is nega-

Table 1. Demographic parameters of coenopopulations of /. reticulata.
No n Xa Xopre X, Xpost I; L, Liep A ®
CP1 136 17 34,5 4,62 0,25 0,82 0,051 0,74 0,33 0,58
CP2 48 6 7,25 8,87 0,87 0,88 0,021 0,85 0,28 0,56
CP3 447 55,87 345 4,62 0,87 1,682 0,016 1,64 0,291 0,446
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Table 2. Variability and plasticity of the morphoparameters of individuals 1. reticulata.

No Parameteres CP1 CP2 CP3
(Cv), Ip (Cv), Ip (Cv), Ip
% % %
1 Length of leaf 23 0.49 16 0.39 17 0.39
2 Width of leaf 27 0.5 36 0.72 35 0.67
3 Length of flower shoot 34 0.62 33 0.6 35 0.6
4 Length of petal 11 0.26 14 0.33 14 0.33
5 Width of petal 25 0.5 15 0.33 15 0.33
6 Length of bulb 24 0.5 14 0.31 14 0.31
7 Width of bulb 19 0.45 15 0.37 15 0.38
8 Length of root 12 0.28 10 0.25 10 0.25
9  Number of root 15 0.42 17 0.38 17 0.38

tive relation between length of petal ~ width of petal,
leaf width ~ width of petal, length of flower shoot ~
length of petal. The strong correlation in CP2 between
the lengths of flower shoot ~ length of petal, in other pa-
rameters a weak correlation. There is negative relation
between length of leaf ~ width of leaf, length of petal
~ width of petal, width of leaf ~ width of petal, length
of flower shoot ~ width of petal. In CP3 the strong cor-
relation between the lengths of flower shoot ~ length of
petal. Negative correlation is length of leaf ~ width of
leaf, length of petal ~ width of petal, width of leaf ~
width of petal, length of flower shoot ~ width of petal.
The strong correlation between the parameters in all
three coenopopulations was between the lengths of the
flower shoot ~ length of petal.

CONCLUSION

Recently it is observed that, the steady growth trend of
anthropogenic and abnormal natural factors to the en-
vironment affect adversely, firstly to the endangered
populations, especially vulnerable and rare plant spe-
cies. Investigations the population biology of rare and
endangered plant species makes it possible objectively
to assess the state of their populations, which is very
important for taking effective conservation measures
[Rabotnov, 1975]. In the flora of Azerbaijan, among
these plants, a separate place is occupied by species from
the family Iridaceae Juss., which their protection is par-
ticularly important today. Previously, we have studied
the ontogenetic features, the state of coenopopulations
and the variability of the morphometric characteristics
of rare species Ophrys caucasica Woronow ex Grossh.,
Galanthus caucasicus (Baker) A. Grossh., Platanthera
chlorantha (Cust.) Reichenb. [Bayramova et al., 2018;
Mursal, 2018; Mursal, Mehdiyeva, 2016]. The present
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work is a continuation of the study of rare species (in
particular, /. reticulata) in this direction. In the period of
the research, an assessment of the state of coenopopu-
lations 1. reticulata in various habitats in Quba region
was made. The analysis of biometric parameters was
conducted which allowed to identify structural features
of plants, the nature of the variability of their parts and
investigated the correlation relations between them. The
study of the morphological features /. reticulata distrib-
uted in Quba region made it possible to reveal the abil-
ity of the coenopopulations of this species responding
with the variability of the morphological features on
ecological conditions during period of their vegetation.
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Iris reticulata M. Bieb. noviiniin
senopopulyasiyalarinin ontogenetik strukturu va
morfoparameterlorinin dayiskanliyi

Nigar Miirsal

Naiba P. Mehdiyeva

AMEA Botanika Institutu, Badamdar sossesi 40, Bak,
AZ1004, Azarbaycan

Magqalads [ris reticulata M. Bieb. nadir néviiniin Quba
rayonunda (Azarbaycan)yayilansenopopulyasiyalarinin
(SP) tosviri, ontogenetik vo demoqrafik strukturu
verilmigdir. Malum olmusdur ki, biitiin senopopulyasiya-
lar soltarafli spektra malikdir, SP1 vo SP2-da an yiiksok
faizi generativ fordlor, SP3-do iso pregenerativ fordlor
toskil edir. Delta (A) vo omega (®) qiymatlondirilmasi
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gostormisdir ki, hor 3 senopopulyasiya cavan tiplidir.
Senopopulyasiyalardaki fordlorin morfometrik analizi,
morfomaparameterlor arasinda korrelyasiya analizi
aparilmig, doyiskonlik vo plastiklik miioyon edilmis,
onlara iglim amillorinin tosiri arasdirilmusdir. ki il-
lik iglim gostaricilori - temperatur, saxtalt vo yagish
giinlorin sayinda forqin olmasi onlarin morfometrik
gostaricilorinds, doyiskenlik vo plastiklik slamatlorinda
0zilinll biiruzs vermisdir. Todqiqatlar osasinda miioyyan
olmusdur ki, an yiliksok qiymat SP2-da yarpaq uzunlugu,
yarpaq eni, ¢i¢cok saplagi uzunlugu, lagok uzunlugu,
kok uzunlugu, kok sayr slamatlori, SP3-do - logok eni,
soganaq uzunlugu vo soganaq eni alamatlori gostorir. On
asag1 morfoloji 6l¢iilor SP1-do miisahids olunub. Varia-
siya koeffsientlorinin qiymatlondirilmosi gostormisdir
ki, hor ii¢ senopopulyasiyada on az variasiya edon kok
uzunlugu (1012 %), on yiiksok variasiya edon isa ¢igok
saplagimin uzunlugu (33-35 %) olmusdur. Hor ii¢ se-
nopopulyasiyada on plastik olamot ¢igok saplaginin
uzunlugu (0.6-0.62), on az plastik olamot iso kok
uzunlugu (0.25-0.28) olmusdur. SP2 vo SP3-ds olave
olaraq an giiclii plastik slamst yarpaq eni (0.67-0.72)
olmusdur. Korrelyasiya analizinin naticesine asasan har
tic senopopulyasiyadaki parameterlor arasinda giicli
korrelyasiya olaqasi ¢igok saplaginin uzunlugu ~ lagok
uzunlugu arasinda olmusdur. Todqiqatlar gostormisdir
ki, hamin orazilords I reticulata bitkisinin sayinin
azalmasina antropogen va tabii amiller tosir gostorir.
Acgar sozlar: ontogenetik struktur, dayiskonlik, plastik-
lik, korrelyasiya, iqglim amili

OnTtoreHernyeckasi CTPyKTYpPa LHEHONOMYJISLUA
W U3MEHYNBOCTH MopdonapameTpoB Iris reticulata
M. Bieb.

Hursap Mypcan

Hawu6a I1. MexTtuea

Hucmumym Bomanuxu HAHA, Baoamoap 40, Baxy,
AZ1004, Azepbaiioncan

B crarbe mpuBOAsTCS OmMMCaHHWE, OHTOTEHETHYECKas
u aeMorpadudeckas CTPYKTypa Tpex LCHOMOMYSIHN
(LIIT) penxoro Buna Iris reticulata M. Bieb., pacmpo-
cTpaneHHoro B ['yOmHCKOM paiione A3sepOaiimxkana.
BrIsiBreHO, YTO Bce HEHONOMYIISNHA XapaKTEPU3yIOTCS
JIEBOCTOPOHHUM OHTOT€HETHYECKHM THIIOM CIEKTpa,
camblii Beicokuid mpoueHT B LIII1 u L{I12-cocraBnstior
reHepatuBHeie ocobu, B LIl 3 — mperenepaTuBHEIE.
CornacHO 3Ha4YEeHUSIM HHIEKCOB BO3pacTHOCTU (A) u
a¢dextuBHOCTH (), BCE 3 IICHOMOIMYISIIUN MOKHO OT-
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HecTH K MonojsiM tunam. [IpoBenen mopdomerpuue-
CKUH aHaM3 0CO0CH MCCIeTyeMbIX IEHOMONYIISINHI, a
TaKKe KOPPEJSIMOHHBIN aHAJIM3 MEXay Mopdormapa-
METPaMH, YCTAHOBIICHO BIUSHUE KIMMAaTHUECKUX (hak-
TOPOB Ha UX U3MEHYUBOCTD U IUNIACTUYHOCTD. Paznuuus
B KOJIMYECTBE JOXKUIMBBIX U MOPO3HBIX JHEH, a TAaKKe
B MOKAa3aTesax TeMIEpaTyphl BO3AyXa B TeUEHHUE 2-X
JISTHETO MEPHO/ia OTPA3HUINCH HA MOP(POMETPUICCKUX
rapaMeTpax 1 moKa3areyisiX U3MEHUYUBOCTH U IJIACTHY-
HocT. Haunbonee 3HaunMbIMH MoOpdomnapaMeTpaMu B
HII2 sBnsitoTcs AIUHA JIMCTA, UIUPUHA JIUCTA, JJIMHA
LBETOYHOTO Mo0eTa, JUTMHA JISTISCTKA, JJTNHA KOPHS, KO-
In4ecTBO KopHeil, a B LII13 - mmpuHa nenectka, ATMHA
JyKOBHIIBI, IIMPUHA JTyKOBUIIBI. CaMmble HU3KHE MOP-
¢omokazarenu ormeuensl B L[[11. Onpenencaue xo3¢-
(PUITMEHTOB BapUaIluy TIOKa3aJo, 4To BO Beex Tpex LII1
HauMEHee M3MCHUYUBOW OKasanach jiuHa kopHs (10-
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12%), a HanOoJlee M3MEHUYMBOM - JIJTMHA I[BETOHOCHOT'O
nobera (33-35%). Bo Bcex LIl cambiM MmiacTUYHBIM
Mop(omapaMeTpoM SABISIETCS AJIMHA [IBETOHOCHOTO 10~
oera (0.6-0.62), kpome Toro, B III12 u [II13 — mupuna
nucta (0.67-0.72) Toxxe siBUIach HanbOoIIee oKa3aTelb-
HBIM TUIACTHYHBIM PU3HAKOM. HanMeHee miacTHyHbpIM
napametpoM st Bcex 3-x LI sBunachk aymHa KOpHS
(0.25-0.28). B pesynbprare npoBEIEHHOTO KOPPENSALH-
OHHOTO aHaJlu3a YCTaHOBJCHO, 4TO BO Bcex Tpex LII1
HAMOOJIbIIIAst KOPPENSIIHS HAOI0IaIach MEXTY JTHHON
[[BETOHOCHOTO MMo0era u JUIMHOM iykoBwuiibl. Mccieno-
BaHMA TOKa3ajH, YTO COKpalleHWe 4ucia ocober 1.
reticulata B paliOHE WCCIICTOBaHUSI BBI3BIBAIOT aHTPO-
TIOTCHHBIC W MTPUPOHBIC (PAKTOPHI.

Knrouegwle cnosa: onmozenemuueckas cmpyKkmypa, us-
MEHUUBOCMb, NAACMUYHOCHb, KOPPENAYUS, KIUMAMU-
yeckuil (haxkmop



