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DISTRIBUTION AND STRUCTURE CENOPOPULATIONS
OF A RARE, ENDEMIC PLANT ALLOCHRUSA GYPSOPHILOIDES (REGEL)
SCHISCHK. IN SOUTHERN KAZAKHSTAN

The article describes the features of the structure of cenopopulations and the distribution of the rare,
endemic plant Allochrusa gypsophiloides. 3 populations, 4 cenopopulations were studied. 1 — popula-
tion — Syrdarya Karatau- Sayasu Gorge; 2 — population — Syrdarya Karatau- Kuyuk pass; 3 — population
Karatau plain, near Birlik village. At the same time, a map-scheme on plant species distribution was
drawn up between 2011 and 2022.

A DEM map was created for the distribution zones of the 3 populations found in the study. Typical
2m? plots were constructed for all cenopopopulations, species density and age composition were calcu-
lated using A.A. Uranov’s method. The average species density varied from 1.5 to 2.9 pcs.

Cenopopulation (CP) — the dominance of generative individuals 1 (population 1), 2 (population 2)
and 3,4 (population 3) corresponds to the state of CP-1 — absolute maximum g,(20,0%), cenopopulation
2-3 and 4- varies from 18,52%, 24,14% and 33,34%. The number of postgenerative individuals in the
cenopopulations is not significantly high, varying within the subsenile ss (0% -13.34%). CP-2-postgener-
ative individuals do not occur, and conversely, there are a sufficient number of pregenerative, generative
individuals. Specifically, individuals im (44.44%), v (33.34%), g1 (18.51%), g2 (3.71%) are found. CP-2
is the youngest cenopopopulation in terms of age composition of all cenopopulations.

When examined in all cenopopulations, immature age state (im) — 0% — 44.45% , virgin (v) — 6.89%
- 33.34%, young generative (g,) — 18.52% — 33.34%, mature generative (g,) — 3.71% — 44.83% , old
generative (g,) — 0% — 28.57% , subsinile (ss) — 0% — varied between 13.34% and no senile (s) individu-
als were found.

Illustrative graphs, tables on age spectrum of Allochrusa gypsophiloides species cenopopopulations
were created and the current state of structural features of distribution and cenopopulations of the plant
was evaluated.

Key words: Allochrusa gypsophiloides, cenopopulation, endemic, age composition, SyrDarya
Karatau, DEM map.
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OnrycTik Ka3sakcraHaa ke3aeceTiH cupek, aHAem Allochrusa gypsophiloides
(Regel) Schischk. ecimairitin, TapaAybl XKoHe LLEHONONYASILMS KYPbIAbIMbI

Makanapa cupek, aHaem Allochrusa gypsophiloides eciMairiHiH TapaAybl MeH UEHOMOMyAs-
LUMSIAQPbIHbIH  KYPbIABIMABIK, €peKLUeAiKTepi cunaTtTaAFaH. TypAiH >aAnbl 3 nonyagumsacel, 4
LeHomnonyAgumsicbl 3eptreaai. 1-nonyasuma — Coipaapust Kapartaybl — Cascy watkaAbl; 2-MonyAsums
— Cbipaapus Kapataybl — Kyiik acybl; 3-nonyaaums — Kaparay aaAbl Xasbifbl bipAik ayblAbl MaHbIHaH
Tabbirsbl. CoHbiMeH Gipre 2011-2022 XbIAAAP apaAbIFbIHAAFbI OCIMAIK TYpiHIH TapaAybl GoMbliHLLIA
KapTa-cxema KypbIAAbI.

3epTTey KesiHAe TaObiAFaH 3 MONYASUMSIHbIH, TapaAy arimMakTapbl GombiHwa DEM  kaprachbl
»Kacaaabl. bapAbik LleHononyAsumsgAapra 2m? YATT aAaHLLIAAPbl CAaAbIHABI, TYPAIH ThIFbI3ABIFbI, XaCTbIK,
Kypambl A.A. YpaHOBTbIH 8AiCi 60MbIHIA ecenTeAai. TypAiH opTawa ThiFbi3AblFbl 1,5 MeH 2,9 aaHa/2 M2
APAAbIFbIHAQ ©3repPA|.
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Lenononyagauus (LUM) — 1 (nonyadumsa 1), 2 (nonyadums 2) >keHe 3,4 (nonyadumst 3) reHepaTtmBTi
AapakTap 6acbim, LIM-1 — abcoaoTTik Makcumym g, (20,0%) KyiiHe calikec, LEHOMOMyAsumst 2-3 >KoHe
4-1e 18,52%, 24,14% >xoHe 33,34% apaAblFblHAQ 63repeai. LleHononyasiumMsaAapaarbl NoCTreHepaTUBTI
AapakTap CaHbl alTapAbikTan Ken emec, cybcuHmaai ss (0%-13,34%) apaabifbiHAa e3repeai. LIM-2
— MoCTreHepaTUBTI AapaKTap Ke3AecrnenAi KeHe KepiCiHwe rnpereHepaTMBTI, reHepaTMBTi AapakTap
CaHbl XXeTKIAIKTI. HakTbipak, im (44,44% %), v (33,34%), g, (18,51%), g, (3,71%) AapakTap Ke3AecCeA|.
LIM-2 — 6apAbIK, LeHOMONYASILMSAAAPABIH, iLLTHAET XKACTbIK, KypPambl G0MbIHLLIA eH, >Kac LLEHOMOMYASLMSI.

3epTTey KesiHAe GapAbIK LEHOMOMYASLMSIAAPAA MMMATYPAbIK, >KacTbIK, Kyii (im) — 0% — 44,45%,
BUPIUHUAAIL (V) — 6,89% — 33,34% , >xac reHepatmeTi (g,) — 18,52% — 33,34 %, opTa reHepaTmBTi (g,) —
3,71% — 44,83%, kepi reHepatusTi (g,) — 0% — 28,57 %, cy6cuHmnabai (ss) — 0% — 13,34% apanbiFblHAQ
©3repAi, an CEHUABAI (S) AapakTap Ke3AecrnenAi.

Allochrusa gypsophiloides TypiHiH LLeHONONyASIUMSAAAPbIHbIH >KACTbIK, CNIEKTPI, ThIF bI3AbIFbl O0MbIHLLIA
TYCIHAIpMe rpaduKkTepi, KeCcTeAep KYPbIAAbI )KOHE OCIMAIKTIH TapaAybl MEH LLeHOMOMYASLMSIAAPbIHbIH,
KYPbIABIMABIK, €peKLLIEAIKTEPIHIH Ka3ipri >karAarbiHa 6ara 6epiAi.

Tyiin ce3aep: Allochrusa gypsophiloides, ueHononyasiumsi, 3HAEM, >acTbik, Kypambl, Cbipaapus
Kapataybli, DEM kapTachbl.
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PacnpocTtpaHeHue M CTPYKTYpa LLEHOMOMNYASILMIA PEAKOT0, SHAEMHYHOro pacTeHus
Allochrusa gypsophiloides (Regel) Schischk. Ha rore Kazaxcrane

B crathbe onmcaHbl OCOGEHHOCTWM CTPYKTYPbl LIEHOMOMYASLUMI M PacnpoOCTPaHEeHUs PEeAKOro,
sHaemmnuHoro pactenunst Allochrusa gypsophiloides. M3yuenbl 6biAm 3 nonyAsiumm, 4 UeHOMOMyASILMN.
1-ag nonyasauus — CbipaapbuHcknini Kapatay — yuleabe Casicy; 2-ag nonyasaums — CblpAapbUHCKKUIA
Kaparay — nepesaa Kyiok; 3-as nonyasums — Noakaparayckas paBHuHa, B6AM3M ceaa bupamk. Bmecrte ¢
TeM, B nepuoa € 2011 no 2022 roa COCTaBAEHa KapTa-Cxema Mo pacnpoCTPaHEHHOCTU BUAQ PACTEHMIA.

bbira co3paHa kapta DEM no 3oHam pacrnpocTpaHeHms 3-X MonyAsiumii, 0OHapy>KEeHHbIX Mpu
nccaepoBaHun. Ha Bce ueHononyAsaumMn OblAM MOCTPOEHbI YUeTHble MAOLAAKM pa3MepoM 2 M?,
MAOTHOCTb BMAQ, BO3PACTHOM COCTaB PacCUMTbIBAAMCH Mo MeToAy A.A. YpaHoBa. CpeAH$IsSl MAOTHOCTb
BMAQ BapbMpoBaa oT 1,5 A0 2,9 wT./2 M2

Llenononyasums (LIM) — npeobaasatoT reHepatueHble ocobu 1 (nonyasums 1), 2 (nonyasums
2) n 3,4 (nonyasiums 3), B COOTBETCTBMM C cocTosiHnem LIM-1 — abcoaioTHbIN Makcumym g, (20,0%),
ueHornonyAsumMn 2, 3 un 4 koaebaoTcs B npeaerax 18,52%, 24,14% wu 33,34%. Koamuyectso
MOCTreHepaTUBHbIX OCOOEN B LIEHOMOMYASILMSIX CYLIECTBEHHO HEBEAWMKO, BapbMpyeT B MpeAeAax
cybeutmAHbIn ss (0% — 13,34%). LIM-2 — noctreHepatnBHbix ocobert He BCTpevaercs, 1, Haobopor,
CYLLECTBYEeT AOCTAaTOUMHOE KOAMYECTBO MpEreHepaTMBHbIX, FeHepaTuBHbIX ocobei. B uyacTHOCTH,
BCTpeyaloTcsl ocobu im (44,44%%), v (33,34%), g, (18,51%), g, (3,71%). LIM-2 sBAsieTca camon
MOAOAOV LIeHOMOMYyASLMEN MO BO3PAaCTHOMY COCTaBy M3 BCEX LIEHOMOMYASILMIA.

[Mpu nccaep0BaHMM BO BCEX LIEHOMOMYASLMSIX MMMATypHOE BO3pacTHOe cocTosgHue (im) — 0% —
44,45% , BUpruHmAbHoe (v) — 6,89% — 33,34 %, Moropoe reHepaTmsHoe (g,) — 18,52% — 33,34 %, cpeaHe
reHepatmsHoe (g,) — 3,71% — 44,83%, ctapoe reHepaTiBHoe (g,) — 0% — 28,57%, CybCHMHMABHbIE (SS)
— n3meHsIAMCb B npeaeaax 0% — 13,34%, a ceHMAbHbIe (s) 0COOM HE BCTPEYaloTCs.

Co3aaHbl MOSICHUTEAbHbIE Tpaukm, TabAMLbI MO BO3PACTHOMY CMEKTPY LIEHOMOMYASILMIA BUAQ
Allochrusa gypsophiloides n aaHa oueHka COBpPEMEHHOrO COCTOSIHMSI CTPYKTYPHbIX OCOOGEHHOCTeN
pacrnpocTpaHeH st U LLeHOMOMYASILMIA PacTeHUSI.

KatoueBbie caoBa: Allochrusa gypsophiloides, ueHononyasiums, sHAEMMK, BO3PacTHOM COCTaB,
CbipaapbmHckuii Kapatay, kapta DEM.

Introduction

One of the largest and most dynamically
developing regions of Kazakhstan is South
Kazakhstan, which is a source of about 50% of
the total flora of Kazakhstan and 41% of the total
number of endemic species of Kazakhstan [1].
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Allochrusa gypsophiloides (Regel) Schischk.
(Acanthophyllum  gypsophiloides  Regel.) is
an endemic species listed in the « Red Book
of Kazakhstan «, belonging to the family
Caryophyllaceae Juss. [2]. This species is a
herbaceous polycarp perennial. The plant has strong
taproots and the above-ground part has a strongly
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branched, spherical shape [3]. The species has a
long life span and a strong rhizome that can weigh
up to 2-3 kg.

Allochrusa gypsophiloides (Figure 1) is a peren-
nial with strong roots. Rhizome long, up to 7 mm
thick; stems 50-80 cm tall, upright, glabrous, whit-
ish or purplish-coloured, with long branches; leaves
1-2 cm long and 0.5-3 mm wide, linear-shelled,
glabrous or very rarely slightly rough, in axils with
shortened shoots; flowers on stem and branch tops
in loose dichasiums, forming wide paniculate inflo-
rescences; pedicels 5-10 mm long; petals white or
pinkish, 1.5 times longer than calyx, wide-oblong,
rounded at top [4,5].

A. gypsophiloides-valuable medicinal and in-
dustrial plant, long exported as the main source of
saponins [6,7]. The species is characterized by a
high content (up to 30%) of oleanolic triterpene
saponins with high surface and hemolytic activ-
ity [8].

In Kazakhstan, field studies of natural popula-
tions of A. gypsophiloides have revealed a signifi-
cant reduction in the natural range of the species as
a result of anthropogenic activities [9].

In creating the source database (Table 1), we
considered locations where the plant Allochrusa
gypsophiloides has been observed in the last 12
years [10,11].

Table 1 — Distribution of A. gupsophiloides species detected between 2011 and 2022

Saryagash district, north-west of Shymyrbai village
Kazygurt district, south-west of Rabat village,
Rabat and south-east of Amangeldi village

Arys district, west of Moynaitas village

Tolebi district, west of Abay village

Tien-Shan, Talas mountain range, western
Aksu-Jabagly, Aksu Canyon

Syrdarya Karatau, mountains Ulkunburultau
Kyrgyz mountain range, Botamoynak mountains
Syrdarya Karatau, Sayasu gorge

Baidibek district, Birlik village surrounding, Karatau plain
Baidibek district, Boraldai ridge, near Karatas

Location Time, year Defined species
South Kazakhstan, Upper Boralday, Karasai gorge 30 June 2011 Georgy Lazkov
South Kazakhstan, Lower Boralday, Akzhar valley 03 June 2012 Georgy Lazkov
Karatau mountain range, Kuyuk pass 13 July 2012 Vladimir Kolbintsev
Alatau mountains (Daubaba), Eastern Gorge 21 June 2014 Evgeny Davkaev

24 June 2015 N. Gemedzhieva, M. Valentina
27 June 2015 N. Gemedzhieva, M. Valentina
29 June 2015 N. Gemedzhieva, M. Valentina
30 June 2015 N. Gemedzhieva, M. Valentina
21 June 2016 Vladimir Epictetov

28 June 2016 Vladimir Kolbintsev

25 June 2017 Vladimir Kolbintsev

13 June 2020 Evgeny Belousov

14 June 2021 Fedor Shakula

01 May 2022 Pavel Gorbunov

Since 1981, 4. gypsophiloides has been included
in the «Red Book of the Kazakh SSR» [12], where
it was proposed to limit the collection of raw materi-
als to 100 tons of dry roots per year and to control
the natural regeneration of the species. Intensive
harvesting of roots without observance of the estab-
lished rules has led not only to sharp reduction of
the species number, but also to strong decrease of
its distribution range. Only a small part of the popu-
lation is protected in Aksu-Zhabagaly and Karatau
nature reserves. The latter publication indicated that
«a licence fee should be imposed» as necessary pro-
tection measures [13].

Previously, the species was one of the most
common plants in its range. In the Kazakh SSR, the
Merke occupied an area within the Taskumirsay-
Saryagash borders. Now this species has a relatively
limited territory and occurs in the foothills of some
mountain ranges of the Western Tien Shan (Karatau,

Talas Alatau, Kyrgyz Alatau and Kazygurt moun-
tain) at a height of 400-1300 m above sea level [14].
It grows in semi-desert, desert-steppe communi-
ties, from the foothill plains to the middle mountain
range.

The problem of conservation of useful plant bio-
diversity is among the topical issues of our time, and
a proper approach to phytogenetic resources, their
deep and comprehensive study, the search for ways
to use, conserve and protect them is highly impor-
tant [15,16].

It is well known that the productivity of spe-
cies and the quality of plant raw materials are
significantly influenced by environmental factors
[17]. Therefore it becomes actual to study biologi-
cal and ecological features of separate species in
various geographical zones and biotopes and struc-
ture of their cenopopulations. In this regard, it was
interesting to study the structure features of three
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populations of gypsophiloides in different ecologi-
cal and cenotic conditions of the South Kazakhstan
region.

The research objective is to identify A.
gupsophiloides populations and study their
abundance, density and age composition.

Figure 1 — Allochrusa gypsophiloides' flowering period

Materials and methods of research

The subject of the study is a perennial
herbaceous, rare species belonging to the family
Caryophyllaceae,  Allochrusa  gypsophiloides
(Figure 1).

The work was carried out according to generally
accepted methods for studying cenopopopulations
[18-20]. The classification of absolute maximums
of ontogenetic groups proposed by A.A. Uranov
and O.V. Smirnova was used to describe
cenopopopulations.

Age composition has great importance for the
self-maintenance of cenopopulations. Age spectrum
help to make both an up-to-date diagnosis of the
condition and an assessment of future development
prospects and are the most important characteristic
of a particular cenopopopulation [20].

To study the age spectrum in each cenopopopu-
lation, longitudinal transects were laid, on which 10-
20 m apart, 2m? (10 plots) were allocated to survey
plots. All individuals of a given species were count-
ed at each plot, with a distribution according to their
age status. The age status was determined mainly
by the aboveground parts: number, shape and size
of leaves, number and length of shoots, presence of
flowers and fruits.

When differentiating the age composition, A.A.
Uranov’s classification was used: p-sprouts; j-juve-
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nile individuals, im-immature; v-virginil; g -young
generative g -mature generative g,-old generative;
ss-subsenile; s-senile individuals [21].

The population density was estimated as the
number of individuals per 2 m*. We refer to a rooted
shoot of generative or vegetative origin as an indi-
vidual.

Mapping of locations was carried out in the Ar-
cGIS 10.4 program. STRM satellite images (2014)
were used to create the DEM map. Digital Elevation
Model (DEM) is a three-dimensional representa-
tion of the earth’s surface represented as an array of
points with a defined elevation [22].

Research results and analysis

The research was carried out in May-June 2022
in different ecological and cenotic conditions of
South Kazakhstan.

Based on the database collected before the study,
a population map of A. gypsophiloides was created
from 2011 to 2022 (Figure 2).

In late May and June 2022, 4. gypsophiloides
populations were found by us in the southern regions
of Kazakhstan. These are: 1) Syrdarya Karatau —
Sayasu Gorge; 2) Syrdarya Karatau — Kuyuk pass;
3) Pre-Karatau plain, Birlik village. Number of
populations — 3, number of cenopopopulations — 4
(Table 2, (Figure3)).
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Figure 2 — Map of the distribution areas of 4. gypsophiloides populations
(1-Karatau plain, Birlik village, 2-Boraldai Range, near Karatas village, 3 — Syrdarya Karatau, Sayasu Gorge,
4 — Alatau Mountains (Daubaba), 5 — Upper Boroldai, Karasai Gorge, 6 — Tien-Shan, Talas mountain range,
Aksu-Jabagly nature reserve, 7 — Karatau Ridge, Kuyuk pass, 8 — Syrdarya Karatau, Ulkunburultau Mountains,
9 — Botamoynak Mountains)

Table 2 — Geographical location of the studied A. gypsophiloides
cenopopulations

Ne Location Geogrsfphlcal

coordinates

Cenopopulation 1 Syrdarya Karatau, 42°53°52.1"N
Sayasu Gorge 70°42°51.1”7E

Cenopopulation 2 | Syrdarya Karatau, 42°45°33.0"N
Kuyuk pass 70°58°40.0”E

Cenopopulation 3 | Karatau plain, near | 42°59°01.1”N
Birlik village 69°31°16.4”E

Cenopopulation 4 | Karatau plain, near | 42°59°00.0»N
Birlik village 69°31°18.2»E

The study of a rare, endemic species assemblage
began by assessing the geographical location of
the environment and establishing its geographical
position. The phytocoenotic and ecological features
of the habitat were then determined according to the
main parameters.

The DEM map was produced for the 3 study
populations (Figure 3). The DEM (Digital Elevation

Model) contains information on the elevation of
the true topography only, excluding vegetation and
other anthropogenic features. It is essential for ob-
taining the most detailed information about the ter-
rain.

As shown in Figure 3, the terrain varies from
230 m to 4,500 m, with populations varying in alti-
tude as shown below:

1. Syrdarya Karatau, Sayasu Gorge — 709 m,
gorge slope; 2. Syrdarya Karatau, Kuyuk pass — 838
m, ridge slope; 3. Karatau plain, Birlik village — 384
m, undulating plain

Population 1 (cenopopulation 1) — Syrdarya
Karatau, Sayasu gorge. Elevation: eastern, located
on a slope of 40° incline. Community: wormwood-
shrubby, population area is 1.0-1.1 km?. Projective
cover of the species: 70-80%, soils are foothill grey-
brown, rocky-gravel, the proportion of large stones
in composition is 60-65%.

Population 2 (cenopopopulation 2) — Syrdarya
Karatau, Kuyuk pass. Exposure: western, located on
30%inclined slopes. Community: mixed grasses with
currants; population area- 1 km?. Projective cover of
the species: 80%, soil is foothill grey-brown, rocky-
gravel, stony 30-40%.
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Figure 3 — DEM location map of the studied 4. gypsophiloides population

Population 3 (cenopopopulation 3,4) — Karatau
plain, near Birlik village two cenopopulations were
found: cenopopulation 3- undulating plain; com-
munity: wormwood-grass; species cover: 70-75%;
soil — foothill Southern common gray, slightly com-
pacted; coordinates: 42°59°01 “N 69°31°16.4 “E;
(cenopopulation 4) — wavy plain; association: cere-
als-mixed grass; species cover: 70-75%; soil: foothill
common gray, slightly compacted. 1 “N 69°31°16.4
“E; cenopopopulation 4 — wavy plain; community:
herb-grass; species coverage: 75-80%; soil: foothill

Southern common gray, weakly compacted; coordi-
nates: 42°59°00.0 “N 69°31°18.2 “E. Population area
is 1.5 km?; cenopopopulation distance is 100-110 m.

In all cenopopulations (CP) — the number of 4.
gypsophiloides plants was 91 individuals. In the
study, the number of cenopopopulations ranged
from 15 to 29 individuals (in the case of each ceno-
popopulation).

The average density of the cenopopopulations
ranged from 1.5-2.9 individuals/2m? in the 3 popu-
lations (Table 3).

Table 3 — Average density of the species A. gypsophiloides (pcs/2m?)

Population 1

Population 2

Population 3

Cenopopopulation 1

Cenopopopulation 2

Cenopopopulation 3 Cenopopopulation 4

1,5+0,5

2,7+1,07

2,9+1,09 2,1+0,98

Results of A. gypsophiloides cenopopulation
analysis at 10 observation sites (2m2 each) in Syrdarya
Karatau mountains, Sayasu gorge, Kuyuk pass and
Birlik village were as follows (Table 3, Figure 4,5):
(im) averaged 0.3 plants belonging to virginile (v)
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state, 4.8 plants belonging to young generative (g,)
state, 6.5 plants belonging to mature generative (g,)
state, 6.8 plants belonging to old generative (g,) state,
4.0 plants, (ss) averaged 0.8 plants, no senile (s) char-
acteristic cenopopulations were found.
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Table 4 — Cenopopulation of A. gypsophiloides

Number of individuals, pieces (n=10) Total
Location
im v g, g, g, ss s

Cenopopulation 1 1 3 3 3 3 2 15
Cenopopulation 2 - 12 9 5 1 27
Cenopopulation 3 - 2 7 13 6 1 - 29
Cenopopulation 4 - 2 7 6 6 21

Average 0,3 4.8 6,5 6,8 4 0,8 - 23

CP-1 and CP-2 were recorded in a mountainous
area. CP-1 —plant height of A. gypsophiloides ranges
from 41-73 cm, east/west diameter 54.0-140.0 cm,
south/north 32-70 cm. The high plant performance
is due to sufficient rainfall during the year.

CP-2 was isolated from the Kuyuk Pass,
Syrdarya Karatau. Specifically, in the indicated
cenopopulation, the plant height was 20-41 cm. Ac-
cordingly, the east/west diameter was noted to be
10.0-55.0 ¢cm, south/north 7.0-41.1 cm.

In these cenopopulations (CP-2, CP-3), plant
densities were reasonably acceptable. The plant
density was 2.7 — 2.9 units.

Average plant and population numbers were re-
corded in cenopopopulations 2 and 4. A lower plant
value was recorded in cenopopopulation 1.

CP 3 — plant height ranged from 29-64 cm. east/
west diameter 22.0-121.0 cm, south/north 14.0-81.0
cm, plant density was 2.9 pcs. CP 4 — plant height
ranged from 41-60 cm. diameter east/west 21.0-80.0
cm, south/north 25.0-77.0 cm, plant density was 2.1
units.

The study analysed the types of
cenopopopulations. According to it, most of the
cenopopopulations were generative and transitional
(Figure 4,5).

A. gypsophiloides has many g, individuals in
the plant. However, not all cenopopulations have
individuals in the senile (s) young state and no
individuals in the immature (im) young state of
CP-3 and CP-4 (Figure 5).

CP-1 (population 1), CP-2 (population 2),
CP-3 and CP-4 (population 3) are dominated by
generative individuals, according to the state of CP-
1-absolute maximum g, (20.0%) cenopopopulation
varies within 2-3 and in cenopopulation 4 —
g,(18.52%, 24.14% and 33.34%) according to the
state of individuals. The number of postgenerative

individuals in the cenopopulation is not significantly
high, varying within the ss subfamily (0% -13.34%)).
The condition of CP-1 is average, but species are
very far apart and the number of species is very low
compared to other cenopopopulations.

CP — 2-postgenerative individuals do not occur,
and conversely, there are a sufficient number of
pregenerative, generative individuals. In particular,
individuals im (44.44%), v (33.34%), g, (18.51%),
g, (3.71%) are found. CP-2 is the youngest
cenopopopulation in terms of age composition of all
cenopopulations (Fig. 4).

Specimens of CP-3 and CP-4 have two
maximum age composition: the first (24.14% -
33.34%) is young generative plants (g ), the second
(28.57% -44.83%) is a group of mature generative
plants (g,) ( Figure 5). The natural condition of the
environment growing in this cenopopopulation can
be explained by the fact that it is more favorable
than the others.

CP-4 (population 3)-predominantly generative
individuals (9.52% to 33.4%). Subsenile (ss) and se-
nile (s) individuals also do not occur. The area of the
cenopopulation is medium, the state of the species
in the cenopopulation is medium, and the number
of individuals in this cenopulation belongs to the
normal category. In terms of species status in the
cenopopulation, the species is complete, with fully
mature leaves and flowers (Figure 5).

Of the generative group species, young
generative (g,) individuals are more common in all
cenopopulations, with no senile generative (g,) age
status in CP-2 in the studied cenopopopulations,
and varying between g,, 20.0%, 20.69%, 28.57%
in the other three cenopopopulations. At the
same time, subsenile (ss) specimens of CP-1,3
are 13.34%, 3.45%, and they do not occur in the
cenopopopulations.
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Figure 4 — Age composition (1,2) of 4. gypsophiloides cenopopulations (number of individuals per group, %).
1 — immature (im), 2 — virginil (v), 3 — young generative (g, ), 4 — mature generative (g,),
5 —old generative (g,), 6 — subsenile (ss), 7 — senile (s)
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Figure 5 — Age composition (1,2) of 4. gypsophiloides cenopopulations (number of individuals per group, %).
1 — immature (im), 2 — virginil (v), 3 — young generative (g, ), 4 — mature generative (g,),
5 —old generative (g,), 6 — subsenile (ss), 7 — senile (s)

During the study in all cenopopulations
immature age state (im) — 0% — 44.45% , virgin (v)
—6.89% —33.34% , young generative (g,) — 18.52%
—33.34%, mature generative (g,) —3.71% — 44.83%
, senile generative (g,) — 0% — 28.57% , subsinile
(ss) — 0% — varied between 13.34% and no senile (s)
individuals were found.

Conclusion

Data on the distribution range and structure of the
cenopopulation of rare Allochrusa gypsophiloides
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are needed to clarify the prospects of their existence.

The result of the research carried out in this
paper is an assessment of the current state of the
four cenopopulations (three populations) of the A.
gypsophiloides plant.

1. According to prevalence of 4. gypsophiloides
plant species, 3 populations, 4 cenopopopulations
were found: Syrdarya Karatau — Sayasu gorge;
Syrdarya Karatau — Kuyuk pass; Karatau foothill
plain, near Birlik village area. Herewith, a map-
scheme on plant species prevalence has been drawn
up for the period from 2011 to 2022.
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2. A DEM map of the distribution zones of the
3 populations found was produced during the study.
SRTM images were downloaded and subsequently
used according to the occurrence point of the
populations.

3. The total number of 4. gypsophiloides species
in the cenopopulations was 91 individuals: CP-1
had 15 individuals, CP-2 had 27 individuals, CP-3
had 29 individuals, and CP-4 had 29 individuals.
The average species density varied from 1.5 to 2.9
individuals/2 m?.

4. In terms of age composition young generative
g, individuals dominated (20.0%, 18.52%, 24.14%
and 33.34%). The life condition of all studied
cenopopopulations was at an average level, CP-1
number of species too low in comparison to the

others and species too far apart. The number of
individuals of g, age composition does not occur
in CP-2, and in the other three cenopopopulations
ranges from 20.0% to 28.57%, the number of
immature (im) age composition occurs only in
CP-1, CP-2. Specimens of CP-3, CP-4 have two
maximums of age composition: the first (24,14%
— 33,34%) is the group of young generative plants
(g,), the second (28,57% -44,83%) is the group of
mature generative plants (g,).

[lustrative graphs, tables on the number and
density by structural features of 4. gypsophiloides
plant cenopopopulations were constructed. According
to the total 4 cenopopulations of the A.gypsophiloides
plant, an assessment of their structural features and
the current state of distribution is given.
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