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Ontogenetic structure of eight coenopopulations of Tulipa korolkowii 
Regel were studied in Uzbekistan. Resistance mechanisms of Tulipa 
korolkowii coenopopulations are shown: seed and vegetative methods 
of self-maintenance of coenopopulations. Coenopopulations (CP) of T. 
korolkovii studied in normal. CP 1, 2, 6, 7,8 complete, and the rest (3, 
4, 5) are incomplete, no senile individuals. Absence of old specimens in 
coenopopulation connected with die-off great number plants in generative 
period of ontogenesis. 
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1. Introduction

Due to the growing anthropogenic impact on 
ecosystems, there is a need to conduct research to 
identify and preserve biological diversity. Much 

attention is paid to rare communities and the species that 
make up them, as well as species that grow on the edge of 
the range. The ontogenetic structure is one of the essential 
features of a population; this side of the structural 
organization provides the ability of the population system 

to self-support and determines its stability. The analysis 
of the ontogenetic structure of plants gives an idea of the 
future fate of species populations [1,2].

During the study, the ontogenetic structure of 8 
ceonopopulations of the Tulipa korolkowii in Uzbekistan 
was studied (Figure.1). To date, the ontogenetic structure 
on this species has not been studied [3-5]. T. korolkowii is 
included in all editions “Red Book” of Uzbekistan [6-9]. This 
species is one of the rare species in the flora of Uzbekistan. 
Currently, the population is declining.
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Figure 1. Map of the location of Tulipa korolkowii 
coenopopulation

Different indicators of each coenopopulation were 
identified. The plants and dominant species in it were 
identified under laboratory conditions (Table.1). 

During the study period in Uzbekistan, the population 
of the species was not found Bukhara region (Kyzylkum 
desert). The species is known for herbarium collections 
from several two points of the Bukhara region: 1. Between 
Shafirkan and the desert station Institute of Botany 
(herbarium specimen, 1964, geographical coordinate 
N 40.40.13.3 E 063.47.566) and 2. Central Kyzylkum, 
Kokchatau (herbarium specimen, 1905, geographical 
coordinate N 40.31.82.2 E 065.14.083).

Table 1. Phytoceonotic characteristics of cenopopulations

№ of
CP

Geographical location of 
coenopopulation

Geographical 
coordination Altitude, m Plant community Total projective cover of 

vegetation, %
Projective cover 

of species, %

1 Jizzakh region, Turkistan 
ridge near village Turkman

E 68,510837
N 39,940269 840

Crataegus turkestanica 
- Artemisia sogdiana - 

Poa bulbosa
50-55 2

2 Navai region, Nurata ridge, 
village Sentabsay

E 66,690414
N 40,615935 970 Amygdalus spinosissima 

- Allium altissimum 55-60 3

3 Navai region, Nurata ridge, 
Ustaxon

E 66,863255
N 40,532965 1020

Amygdalus spinosa - 
Erodium ciconium - 
Carex pachystylis

35 1

4 Kashkadarya region, 
Zerafshan ridge

E 66,825131
N 39,26838 1223

Amygdalus spinosissima 
- Ferula varia - Allium 

suvorovi
30 1

5 Surkhandarya region, 
Baysuntau, Yuqari Machay

E 67,092985
N 38,332464 1516

Alhagi pseudalhagi 
- Onobrychis 

chorassanica - Poa 
bulbosa

35-37 2

6
Kashkadarya region, 

Western Gissar, 
Tarkapchigay

E 66,608504
N 38,23705 1293

Amygdalus spinosa 
- Ferula sp - Carex 

pachystylis
65 3

7 Surkhandarya region, 
Kuhitang, Surxan reserve

E 66,831654
N 37,927275 1230

Amygdalus bucharica 
- Geranium collinium - 

Ferula sp.
35-40 1

8 Surkhandarya region, 
Babatag

E 68,263868
N 38,03785 1436

Crataegus sogdiana - 
Alhagi pseudalhagi - 

Poa bulbosa
40-45 1

2. Material and methods

Our research was conducted in Uzbekistan. Object 
of research – Tulipa korolkowii. Commonly accepted 
methods were used to assess ceonopopulations [10-14]. 

3. Results and Discussion

In this article, we talk about the ontogenetic structure 
of various ceonopopulations of Tulipa korolkowii 
Regel, distributed in Uzbekistan. During the study, 
the age structure of Tulipa korolkowii in different 
ceonopopulations was analyzed. The age structure of 
the plant was divided into 5 (juvenile-j, immature-im, 

virginile-v, generative-g and senile-s). I was noted that 
isolated ceonopopulations are specific to 3 different types. 
Left-sided, centralized and bimodal ontogenetic spectrum. 

Left-sided ontogenetic spectrum. Was found to be a 
peak in most cases, and the peak (or peak) to virginal 
plants (CP, 2, 6, 7). The predominance of virginal-age 
tufts in these ceonopopulations is explained by the fact 
that this stage lasts longer than the earlier stages. The 
duration of the juvenile and immature phase is 1-2 years. 
The duration of the virginal phase is relatively - longer, 
lasting up to 5-7 years. Left-sided ontogenetic spectrum 
specificity-virginal stage period in ceonopopulations were 
noted to be in range of 35.3-39.31 % (Figure 2)
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In addition to a number of ecological and phytoceno-
tic factors, the large number individuals belonging to the 
young fraction in ceonopopulations is also related to the 

biology of the species. T.korolkowii have a high seed pro-
ductive. According to the analysis of the obtained data, 
180-320 seeds are formed in the generative period of the 

Figure 2. Ontogenetic structure of Tulipa korolkowii coenopopulations
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species, which is turn has a direct impact on the recovery 
of the number of young fractions in the ceonopopulations 
(Table 2). 

3.1 Centralized Ontogenetic Spectrum 

T.korolkowii ontogenesis – enters the flowering stage in 
4-5 years, and the duration of this stage is 11-14 years. 
This is turn means that the main part of the ontogenesis 
of Tulipa L. species belonging to generative ceonopop-
ulations, seed multiplication does not exceed one norm 
and the length of the generative phase allows the structure 
of some ceonopopulations to be centralized. During the 
observations, it was noted that in the ceonopopulations of 
1, 3, 4, and 5 the generative stage period was more than in 
the rest of the age period, their share was around 42-64 %. 

3.2 Bimodal Ontogenetic Spectrum 

9 ceonopopulations were observed to be specific to the 
bimodal ontogenetic spectrum. The ontogenetic spec-
trum has two peaks: the first peaks to the juvenile period 
(34,14%) and second to the generative period (32,92%). 
Such spectra are usually formed in ceonopopulations 
where reproduced from seed is moderate. The success of 
grasses formed in previous years due to mass germination 
has led to the prolongation of the generative period under 
favorable conditions has led to an increase in the number 
of periods of the same age.  

The average of ontogenetic structure of ceonopopula-
tions isolated from different ecological-geographical con-
ditions was compared (Figure 3). 

Figure 3. Averaged ontogenetic spectrum of T. korolkovii

The results showed that the mean value of the 
ontogenetic structure was a peak and was specific to 
the centralized (percentage of generative period 39,6%) 
ontogenetic spectrum. The mean value of the ontogenetic 
structure does not correspond to the characterictic 
spectrum. The predominance of generative bushes 
in ceonopopulations is often explained by the high 
elimination of young bushes (water erosion, use of 
pastures during the development of grasses in the early 
spring, or high projective cover).

Due to different ecological and phytoceonotic 
conditions, the density of individuals in ceonopopulations 
was 1.8-4.94 per 1m2, ecological density was 2.11-5.82. 
According to the results to the analysis, the total number 
of individuals in the ceonopopulations (99) and their 
density 1m2 was higher in the coenopopulation isolated 
from the hills around the village of Tarkapchigay (CP-
6). The lowest rate was observed in the coenopopulation 
isolated from the rocky, gypsum soils around the 
Zerafshan ridge of Kashkadarya region. The total number 
of individuals in this coenopopulation is 36, the density is 
1.8 per. This coenopopulation around the village. 

Table.2 Age structure of T. korolkovii ceonopopulations

№ of CP
Age structure, pcs. (%) Density of individuals, 

pcs, 1m2
Р ecол      
(1m2) Ir Ia Total number of 

individuals, piecesj im v g s

1 12 22 16 42 8 2,5 3,33 1,19 0,08 50

2 23,5 14,7 38,23 20,5 2,94 3,7 4,35 3,72 0,03 74

3 11,11 14,81 25,92 48,14 0 2,8 3,5 1,07 0 56

4 25 11,1 16,6 47,2 0 1,8 2,11 11,1 0 36

5 6,41 7,69 21,79 64,1 0 3,9 5,2 0,55 0 78

6 14,14 17,17 39,3 28,3 11,1 4,95 5,82 2,49 0,12 99

7 23,07 13,8 35,3 21,5 6,15 3,25 4,06 3,35 0,06 65

8 34,14 10,97 18,29 32,92 3,65 4,1 4,4 1,9 0,04 82

Note: 
Р ecол – ecological density. Ir– recovery index Ia- aging index
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Recovery and aging indices showing the dynamic 
process of ceonopopulations were also studied. In the 
studied ceonopopulations, the recovery rate of the 
species was found to be around 0,55-11,1. The high 
value of the recovery rate is explained by the high seed 
productive. The low value of the aging index (0-0.12) in 
all ceonopopulations studied is due to the fact that most 
the of the individuals die during the generative period. 

4. Conclusion

The mean value of the ontogenetic structures of the stud-
ied ceonopopulations is centralized and does not reflect 
the biology of the species. The ontogenetic structure of 
ceonopopulations is normal, in most cases incomplete 
due to the absence of senile individuals. This suggests 
that, despite the high recovery index of ceonopopulations, 
the current state of the species population has become a 
matter of concern and the need for systematic protection 
of areas where T.korolkowii is distributed. The deviation 
of the ontogenetic spectrum of specific ceonopopulations 
from the characteristic one is associated with the ecologi-
cal and phytoveonotic conditions of the habitat. 
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