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ANALYSIS OF GYPSUM-HAMMAD AND VARIEGATED
FLORISTIC COMPLEX OF THE KETPEN RIDGE

This article presents the results of many years of research on the gypsum-hammad and variegated
flora of the Ketpen ridge. The paper presents an analysis of the gypsum-gamma and variegated floristic
complex of the Ketpen ridge. The taxonomic diversity of the species composition of the gypsum-ham-
mad and variegated floristic complex, the biomorphological analysis of life forms of gypsum-bearing-
hammad and variegated species, as well as the belonging of gypsum-bearing-hammad and variegated
species to different geographical types of habitats were revealed. A detailed floristic analysis of the
gypsum-hammad and variegated flora made it possible to identify 250 species of vascular plants belong-
ing to 132 genera and 32 families. There are 232 species of dicots, 17 species of monocots. The ratio
of monocots to dicots is 1:13.6. The numerical ratio of the flora of the gypsum-hammad and variegated
floristic complex is 32:132:250. On average, there are 1.9 species per genus. The species saturation of
the families of gypsum-hammad and variegated flora is characterized by an average indicator and is 7.2.
Analysis of the largest families of gypsum-hammad and variegated flora made it possible to identify 16
largest families according to the largest number of species, which contain 222 species in their composi-
tion. Analysis of the species richness of the genera of the gypsum-hammad and variegated flora of the
Ketpen ridge shows that out of 132 genera, 8 genera are large (10 or more species). The polymorphic
genera of the flora are Zygophyllum, Astragalus, Lappula, Salsola, Caragana, Artemisia, Anabasis, Lago-
chilus. The leading genera of gypsum-hammad and variegated flora account for 36.8%. Based on the
analysis, the desert character of the gypsum-hammad and variegated flora is shown, and a large presence
among the gypsum-hammad and variegated flora of Ketpen of mountainous Middle Asian, desert and
Ancient Mediterranean species, with an area limited by the territories of Mountainous Middle Asia and
the Ancient Mediterranean, was revealed.

Key words: Ketpen ridge, gypsum-hammad, variegated floristic complex, flora.
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KeTneH >0TacCbIHbIH, FUIMC-TAMMAATBIK, XKOHe TYPAI-TYCTi (DAOPUCTUKAADIK KeLLIeHIH TaAAay

Kymbicta KeTneH >KOTaCblHbIH TUNC-TAMMAATbBIK, >K8HE TYPAI-TYCTi (DAOPUCTUKAABIK, KeLlleHiH
TaAAQY YCbIHbIAFAH. [UNC-raMMaATBIK, XKeHe TYPAI-TYCTi (PAOPUCTUKAABIK, KELLEHHIH TYPAIK KypPaMbIHbIH
TAKCOHOMMSADBIK, DPTYPAIAIr, TMNC-TaMMaATbIK, YK8He TYPAI-TYCTi TypAepAiH TipuiAik dopmMasapbiHa
61OMOPOAOTUSIABIK, TaAAQY, COHAAM-AK TUMNC-TAaMMAATBIK, XXOHE TYPAI-TYCTi TYPAEPAIH 8pTYpAi
reorpadusIAbIK, TYPAEPIHE >KaTaTbIHABIFbl aHbIKTaAAbl. [MMNC-raMMap, >keHe TYPAI-TYCTi PAOpaHbIH
erken-TerkenAi (MAOPUCTUKAABIK TaaAaybl 132 TykbiM MeH 32 oT6acbiHa >KaTaTblH TaMbIPAbl
eciMAiIKTEpPAIH 250 TypiH aHbikTaabl. KockapHakTbiaapAbiH 232 Typi, OGipkapHakTbliAapAbiH 17
Typi 6ap. MOHOKOTTapAbIH KOC>KapHaKTapra KatbiHackl 1: 13,6. MNC-raMMaATbIK, >KOHE TYpPAI-TYCTi
(hAOpaAbIK, KelleHHIH, (DAOPACbIHbIH, CaHAbIK, KaTbiHacbl 32:132:250 kyparnabl. OpTalla aAfaHAQ, op
TyKkbIMFa 1,9 Typ Keaea|. [Mnc-rammaa, >kaHe TYPAI-TYCTi hAOpa 0TOACHIAAPbIHbIH, TYPAIK KAHbIK ThIAbIFbl
opTalla KepceTkKiluneH curnaTTarasbl XaHe 7,2 KypanAbl. [Mnc-rammaps »keHe TYPAI-TYCTi DAOpaHbIH,
€H, YAKeH 0T6acblAapblH TaAAQYy OAAPABIH KypaMbiHAa 222 Typi 6ap TYpAepAiH eH Ker caHbl 6oibIHLIA
16 ipi oT6achbiH aHbIKTayFa MyMKIHAIK 6epai. KeTrneH »OoTacbiHbiH, MMNC-raMMaATbl XKOHe TYPAI-TyCTi
hbAOpPaACHI TYKbIMAACTaPbIHbIH TYP GaiAbIFbIH TaAAay, BYA 132 TyKbIMAACTBIH, iliHAE YAKeH (10 Hemece
0AaH aa ken Typ) 8 ypnak. MaopaHbiH NOAMMOPdThI TYKbiMAapbl: Zygophyllum, Astragalus, Lappula,
Salsola, Caragana, Artemisia, Anabasis, Lagochilus. Mnc-rammas >kaHe TYPAI-TYCTi hAOpaHbIH, >KeTeKli
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TYKbIMAapbl 36,8% Kkyparabl. JKypri3iAreH Taapay Heri3iHA€ TMNC-raMMaATbl JK8He TYPAI-TYCTI
pAOpaHbIH, LWBAAI cunaTbl kepceTiAAl, Tayabl OpTa A3na MeH exxeAri XKepopTa TeHi3i ayMaKTapbIMeH
LIeKTeAreH AmanasoHbl 6ap TayAbl OpTa A3us, WA >xaHe exxeAri XKepopTa TeHi3i TYpAepiHiH KeTrneH
FUNC-raMMaATbl XK8HE TYPAI-TYCTi hAOpachl apacbiHAQ YAKEH KATbICYbl aHbIKTAAADI.

TyiiH ce3aep: KeTneH »oTachl, r’Mnc-raMmaa, TYPAI-TYCTi (hPAOPUCTMKAABIK, KelleHi, haopa.
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AHaAus TMNCOHOCHO-TAMMAAHOIO U NeCTpoLBeTHOro
Cb/\OpMCTM‘IeCKOI'O KOMIIAEKCa xpe6Ta KetneH

B AaHHOW cTaTbe MPUBOAITCS pe3yAbTaTbl MHOFTOAETHMX MCCAEAOBAHMIA TMIMCOHOCHO-TaMMaAHOM M
nectpoupetHoit  hAaopbl xpebTta KeTneH. B pabote npeacTaBAeH aHaAM3  TMNCOHOCHO-TaMMaAHOTO
M NECTPOLIBETHOrO (PAOPUCTMYECKOrO KoMrAekca xpebTa KetneH. BbissBAeHO TakcoHOMMYeckoe pas-
Hoo6pasre BMAOBOrO COCTaBa MMMCOHOCHO-TAaMMAAHOMO M MECTPOLBETHOIO (PAOPUCTUYECKOTO KOM-
NnAekca, 61MOMOPOAOrMUECKMIA AaHAAM3 XKUBHEHHbBIX (DOPM MMINCOHOCHO-TaMMAAHbIX U MECTPOLBETHbIX
BMAOB, a TakK)Ke MPUHAAAEXKHOCTb MMMCOHOCHO-TaMMaAHbIX M MECTPOLBETHBIX BUAOB K Pa3AMYHbIM
reorpa®nyecknm TMnam apeanoB. AeTaAbHbIl (PAOPUCTMYECKUI aHAAM3 TMNCOHOCHO-TAaMMAAHOM U
NnecTpoLBETHOM  (PAOPbI MO3BOAUA BbIBUTH 250 BUAOB COCYAMUCTbIX PACTEHUI, OTHOCALLMXCS K 132
poaam 1 32 cemeiicTBam. ABYAOAbHbIX HaCcUMTbIBaeTCd 232 BMAQ, OAHOAOAbHBIX 17 B1AOB. COOTHO-
LeHre OAHOAOAbHBIX K ABYAOAbHbIM 1:13,6. YncaeHHoe cooTHoLIEeHWe (hAOPbI TMIMCOHOCHO-TaMMAA-
HOroO M NEeCTPOLBETHOrO (PAOPUCTUYECKOTO KOMMAeKca paBHO 32:132:250. B cpeaHeM Ha KaXKAbI poA,
npuxoamTtca 1,9 Buaa. BnaoBas HacCbIlLEeHHOCTb CEMENCTB MMNCOHOCHO-TaMMAAHOM M MEeCTPOLBETHOM
(PAOpbI  XapaKTepu3yeTcs CPEAHUM MOKa3aTeAeM U COCTaBASeT 7,2. AHaAM3 KPYMHENLLUX CEMENCTB
TMNCOHOCHO-TAMMAAHOM UM MecTpoLuBeTHOMAa (PAOPbI MO3BOAMA BbIAEAUTb 16 KPYMHENLNX CEMENCTB
Mo HaMBOAbLUEMY YMCAY BMAOB, KOTOpPblE COAEPXKAT B CBOEM cocTaBe 222 BUMAOB. AHAAM3 BUAOBOIO
60raTcTBa POAOB I'MNCOHOCHO-TAMMAAHOM 1 nectpouseTHoi daopbl xpebTa Ketnex, uto u3 132 po-
AOB KpyMHbiMU (10 1 6oAee BUAOB) SIBASIOTCS 8 poA0B. [ToAMMOPHbBIMM poAamu (DAOPBI SIBASIHOTCS:
Zygophyllum, Astragalus, Lappula, Salsola, Caragana, Artemisia, Anabasis, Lagochilus. Ha Beaywme
poAQ r’MNCOHOCHO-TAaMMAAHOM M MecTpouBeTHOM hAopbl NpnxoAnTcs 36,8%. Ha ocHoBe npoBeaeHHO-
ro aHaAM3a NMoKa3aH MNyCTbIHHbIA XapakTep rMNCOHOCHO-TaMMAAHOM M NEeCTPOLBETHOM (PAOPbI, BbigBAE-
HO GOAbLLOE MPUCYTCTBME CPEAM TUIMCOHOCHO-TAMMAAHOM U MecTpouBeTHoM Aopbl KeTrneH ropHoc-
peAHea3naTCKuX, MyCTbIHHBIX M APEBHECPEAM3EMHOMOPCKNX BUAOB, MMEIOLLIMX apeaA, OrpaHUYeHHbIN
Tepputopmamm FopHon CpeaHeit A3un n ApeBHum CpeAn3eMHOMOPbEM.

KatoueBble caoBa: Xpeber KeTneH, rvuncoHOCHO-TaMMaAHbIi, NECTPOLBETHbINA (DAOPUCTUYUECKMIA
KOMMAekc, haopa.

Introduction

Recently, the study of the floras of mountainous
areas is currently of great scientific interest. Espe-
cially important is the study of the flora of individu-
al, little-studied regions located in areas of the des-
ert zone, where one of such regions of the Northern
Tien Shan is the Ketpen ridge. The Ketpen ridge is
located on the territory of two states — Kazakhstan
and China. Its eastern part, located on the territory
of Kazakhstan, is called Ketpen; Western, Chinese is
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called Temerlik. In-depth floristic studies of individ-
ual natural regions are also of particular relevance
due to the excessive and prolonged exploitation of
mountain pastures, which in some cases leads to ir-
reversible changes in pristine biocenoses, a reduc-
tion in habitats and the disappearance of rare plant
species. For the conservation and rational use of the
plant wealth of a region, it is extremely important to
identify, if possible, the full composition of its flora.
The Ketpen ridge lies between 44° 00’ N. 79° 30" E
and 43°.20" N 85°00" E (Fig. 1).
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Figure 1 — Map of the Ketpen ridge

On the territory of Kazakhstan, the Ketpen
ridge in the north borders on the Dzungarian
Alatau, which is separated by the Ili depression,
in the west on the Kungei Alatau, in the east it
smoothly passes into Temerlik, where it merges
with the Boro-Khoro mountain system. On the
Chinese side, the Ketpen (Temerlik) ridge unites

a number of mountain ranges, descending to the
east, and mountain depressions separating them (in
the north, the Kuldzha depression, which separates
the Boro-Khoro ridge from the Temerlik ridge, to
the south — Kash and in the southeast — Tekes) [1].
In the south, the ridge borders on the Khalyktau
mountains (Fig. 2).

Figure 2 — Ketpen ridge
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Materials and research methods

The main methods for studying plants of the
species of the forest belt of the Ketpen ridge were
generally accepted classical methods of botanical
and floristic research and traditional methods of
geobotanical research: in the field, the traditional
route-reconnaissance method was used. The col-
lection and processing of herbarium material was
carried out according to the generally accepted
method. Specimens of forest plant species were
collected in herbarium folders with descriptions
of collection sites, date, and collector. At points
fixed on the ground by a GPS device, a detailed
geobotanical description of the plant communities
present was carried out. Office processing, identi-
fication of species were carried out in the labora-
tory: after field work, the material was subjected
to additional drying and viewing with binocular
loupes and distributed into systematic groups.
The collection and processing of herbarium mate-
rial was carried out according to the generally ac-
cepted method of A.K. Skvortsov [2]. In the pro-
cess of determining the herbarium, multi-volume
reports were used as sources: “Flora of the USSR”
[3], “Flora of Kazakhstan™ [4], “Plants of Central
Asia” [5], “Key to plants of Central Asia” [6], “II-
lustrated guide to plants Kazakhstan” [7] and oth-
ers. To clarify the specific and generic names, the
latest reports by S.K. Cherepanova, S.A. Abdu-
lina [8.9]. Types of life forms are carried out ac-
cording to the classifications of K. Raunkier and
I.G. Serebryakov [10].

Gnetopsida
0,4%

Commelinidae
6,49 Liliopsida

10,4%

Liliidae 4,0%

Results and their discussion

Taxonomic analysis of gypsum-hammad and
variegated floristic complex

The total number of species recorded in the gyp-
sum-hammad and variegated floristic complex is 250
species. They belong to 132 genera and 32 families.
There are 232 species of dicots, 17 species of mono-
cots. The ratio of monocots to dicots is —1:13.6. The
numerical ratio of the flora of the gypsum-hammad
and variegated floristic complex is 32:132:250. On
average, there are 1.9 species per genus. The spe-
cies saturation of the families of gypsum-hammad
and variegated flora is characterized by an average
indicator and is 7.2. Autochthonous trends in the de-
velopment of gypsum-hammad and variegated flora
in the study area are well expressed, as evidenced by
the presence of five endemic and ten subendemic spe-
cies (6.0%). The presence of average genera and the
negative value of the autonomy index (-0.592) indi-
cates a significant autochthonous trend in the devel-
opment of the gypsum-hammad flora. According to
A.L. Takhtadzhyan [11], the floristic spectrum of the
gypsum-hammad and variegated flora of the Ketpen
ridge consists of eight subclasses, of which two sub-
classes (Liliidae, Commeliniidae) belong to Liliopsi-
da and six (Ranunculidae, Caryophyllidae, Rosidae,
Lamiidae, Dilleniidae, Asteridae) — to Magnoliop-
sida. Of the 6 subclasses of Magnoliopsida, the sub-
classes Dilleniidae, Rosidae, Caryophyllidae, Lami-
idae, Asteridae turned out to be the richest in species
composition, and of the two subclasses of Liliopsida,
those were Commeliniidae and Liliidae (Fig. 3).

Gnetopsida
0,4%

Commelinidae
6,4° Liliopsida

10,4%

Liliidae 4,0%

Figure 3 — The ratio of the main systematic groups in the gypsum-hammad and variegated floristic complex of the Ketpen ridge
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Table 1 —The largest families of gypsum-hammad and variegated flora of the Ketpen ridge

Families Number of genera| Number of species % of total number of species

1. Chenopodiaceae 21 37 14,8
2. Brassicaceae 21 35 14,0
3. Asteraceae 20 29 11,6
4. Fabaceae 7 26 10,4
5. Boraginaceae 8 21 8,4
6. Poaceae 12 16 6.4
7. Lamiaceae 5 12 4,8
8. Apiaceae 5 11 4,4
9. Zygophyllaceae 2 10 4,0
10. Limoniaceae 4 8 3,2
11.Polygonaceae 2 5 2,0
12-13.Euphorbiaceae 1 4 1,6
12-13.Liliaceae 2 4 1,6
12-13.Alliaceae 1 4 1,6

Total: 111 222 95,6

Table 1 shows that the largest families in terms of
the number of species are Chenopodiaceae (37 spe-
cies, or 14.8%), Brassicaceae (35; 14.0%), Astera-
ceae (29; 11.6%), Fabaceae (26; 10 .4%), Boragina-
ceae (21; 8.4%), Poaceae (16; 6.4%), Lamiaceae (12;

4.8%), Apiaceae (11; 4.4%), Zygophyllaceae (10; 4
.0%), Limoniaceae (8; 3.2%) (Fig.4). The first three
families contain 40.4%, the top ten families — 82.0%.
Twelve families contain from 5 to 2 species (35;
14.0%), ten families contain 1 species each (4.0%).

18 +
16,3%
16 + 7]
ol 13,0%
12 + 10,9%
1: T 7,88%
.| 576% 33T 538%  4g, ,
4.61%
.l 3,46%
2 | H H H
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Figure 4 — The ratio of the leading families of gypsum-hammad and variegated
flora of the Ketpen ridge
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As can be seen from Figure 4, the following
families turned out to be leading in terms of the
number of genera: Chenopodiaceae (21 genera, or
8.4%), Brassicaceae (21; 8.4%), Asteraceae (20;
8.0%), Poaceae (12; 4.8 %), Boraginaceae (8;
3.2%), Fabaceae (7; 2.8%), Lamiaceae (5; 2.0%),

Apiaceae (5; 2.0%), Limoniaceae (4; 1.6 %). Of the
largest genera, the richest in terms of the number of
species are: Zygophyllum (9; 3.6%), Astragalus (9;
3.6%), Lappula (9; 3.6%), Salsola (7; 2.8%), Cara-
gana (7; 2.8%), Artemisia (7; 2.8%), Anabasis (6;
2.4%), Lagochilus (6; 2.4%) (table 2).

Table 2 — The largest genera of the gypsum-hammad and variegated flora of the Ketpen ridge

Genera Number of species % of total number of species
1-2. Zygophyllum 9 3,6
1-2. Astragalus 9 3,6
1-2. Lappula 9 3,6
2-3. Salsola 7 2.8
2-3.Caragana 7 2,8
2-3.Artemisia 7 2.8
4-5.Anabasis 6 2.4
4-5.Lagochilus 6 2,4
6-7.Atraphaxis 4 1,6
6-7.Lepidium 4 1,6
6-7.Sisymbrium 4 1,6
6-7.Euphorbia 4 1,6
6-7.Trigonella 4 1,6
6-7.Seseli 4 1,6
6-7.Ferula 4 1,6
6-7.Allium 4 1,6

Total: 92 36,8

Atraphaxis, Lepidium, Sisymbrium, Euphorbia,
Trigonella, Seseli, Ferula, Allium contain 4 species
each (1.6%). In general, 16 genera contain 92 spe-

26,8%

cies (36.8%). 31 genera contain from 3 to 2 species
(67; 26.8%) and 85 genera contain 1 species each
(34.0%) (Fig. 5).

@ Large
@ Oligotypics
@ Monotypics

Figure 5 — The ratio of large, oligotypic and monotypic genera

gypsum-hammad and variegated flora of the Ketpen ridge

In the floristic complex under consideration,
there are 36 true species characteristic only for it.
The main true species include: Convolvulus fruti-
cosus, C. tragacanthoides, Helianthemum song-
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oricum, Reaumuria soongorica, Brachanthemum
titovii, Caragana leucophloe, C. kirghisorum, C.
pleiophylla, lljinia regelii , Simpegma regelii, Ar-
throphytum longibracteatum, Salsola orientalis, S.
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laricifolia, Phlomoides zenaidae, Plagiobasis, cen-
tauroides, Zygophyllum rosovii, Z. kegense, Limo-
nium michelsonii, L. semenovii, Allium setifolium,
Cleistogenes songorica, Goniolimon orthocladum,
Pyrethrum semenovii, etc. As notes V.P. Golos-
kokov, these representatives of the xerophytic flora
of the Tien Shan are undoubtedly of autochthonous
origin. The facts of a botanical and geographical
nature point to the autochthonous development in
the Tien Shan of not only low-mountain xerophytic
desert flora, but also a number of representatives

0,82%

36,4% 11,6%

1,2%

25,3%

of mountain floras, cryophilic and meadow-forest
[12].

Biomorphological analysis

An analysis of biomorphs showed that in the life
forms of the gypsum-hammad and variegated flora,
herbaceous plants dominate (196; 78.0%), of which
the vast majority belong to herbaceous polycarpics
(105; 41.6%), which is typical for temperate floras.
Herbaceous monocarpics play a less significant role
in the composition of this flora (91; 36.4%) (Fig. 6).

BTrees

B Shrubs

@ Subshrubs

@ Taproot

B Long-rhizome
@ Short-rhizome
OTurf
Tuberous

B Alliaceous
OMonocarpics

9.2%

Figure 6 — Distribution of life forms in the gypsum-hammad flora of the Ketpen ridge

The share of shrubs and shrubs (29; 11.6%),
semi-shrubs and semi-shrubs (23; 9.2%) is small.
The proportion of trees is even smaller -2; 0.82%.
Shrubs are represented in the families Chenopodia-
ceae (7 species), Polygonaceae (5), Linoniaceae (1),
Tamaricaceae (3), Nitrareaceae (1), Rhamnaceae
(1), Fabaceae (9), Ephedraceae (1). Subshrubs and
subshrubs are contained in the family Chenopodia-
ceae (8 species), Convolvulaceae (2), Linoniaceae
(1), Frankeniaceae (1), Asteraceae (9). Trees are
represented by only 2 species that are contained in
the Salicaceae family (2). Of the taproot polycar-
pics, there are 128 species (51.2%), short-rhizome
— 2 species (0.80%), long-rhizome — 3 species
(1.2%), tussock — 11 species (4.4%), tuberous — 4
species (1.6%), Alliaceae — 8 species (3.2%). An-
nuals dominate in the families Chenopodiaceae (17
species), Asteraceae (10), Fabaceae (8), Brassica-
ceae (31), Caryophyllaceae (1), Thymelaeaceae (1),
Zygophyllaceae (1), Cynomoreaceae (1), Apiaceae

(1), Frankeniaceae (1), Boraginaceae (15), Scrophu-
lariaceae (1), Lamiaceae (3). Perennials dominate in
the families Asteraceae (10 species), Fabaceae (19),
Chenopodiaceae (5), Poaceae (11), Linoniaceae (6),
Brassicaceae (5), Lamiaceae (9), Apiaceae (10), Eu-
phorbiaceae (4), Boraginaceae (5). The remaining
families contain 1.2 species each. The largest num-
ber of taproot plants is concentrated in the families
Asteraceae (6 species), Fabaceae (19), Convolvu-
laceae (2), Apiaceae (9), Boraginaceae (5). Turf
plants are concentrated exclusively in the families
Asteraceae (2 species), Poaceae (9). In relation to
humidity, xerophytes dominate, of which there are
222 species (88.8%) and xeromesophytes — 28 spe-
cies (11.2%).

Geographic Analysis

As part of this floristic complex, 28 geographi-
cal elements were identified, united in 6 groups of
areas (Fig. 7).
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28.8%

@ Mountain Middle Asian

B Desert

@ Ancient mediterrancan

O Species group with wide ranges
@ Steppe

OMountain Central Asian

Figure 7 — Distribution of species of gypsum-hammad and variegated flora
of the Ketpen ridge in groups of habitats

Table 3 — Distribution of species of gypsum-hammad and variegated flora of the Ketpen ridge by types of habitats

Area name Number of species | % of the total number
of species

1. Holarctic 5 2,0
2. Palearctic 11 4.4
3. East Palearctic 5 2,0
4. Ancient Mediterranean 20 8,0
5. East Ancient Mediterranean 21 8,4
6. Pontic-Old Mediterranean 3 1,2
7. European-Old Mediterranean 3 1,2
8. Eurasian 1,6
9. Pannono-Kazakhstan 3 1,2
10. Mountain Middle Asian 30 12,0
11. Mountain Middlel Asian-Iranian 7 2.8
12. Altai-Himalayan 1 0,40
13. Mountain Middle Asian-Central Asian 6 2,4
14. Tien Shan 18 7,2
15. Mountain siberian-Tienshan 5 2,0
16. North Tien Shan 12 4.8
17. Altai-Tienshan 3 1,2
18. Tarbagatai-Tienshan 4 1,6
19. Altai-Ketmen 2 0,80
20. Ketpen 5 2,0
21. Ketpen-Terskey 1 0,40
22. Ketpen-Zailian 6 24
23. Ketpen-Dzungar 3 1,2
24. Turan 27 10,8
25. Turan-Iran 20 8,0
26. Northern Turan 6 2,4
27. North Turano-Central Asian 1 0,40
28. Turano-Central Asian 18 7,2

Total: 250 100

Analysis of the composition of the gypsum-
hammad and variegated floristic complex by types
of habitats (table 3) showed that the largest percent-
age of species (203; 81.2%) falls on the mountain-
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ous middle asian, desert and ancient mediterranean
groups of habitats, which are leading in the compo-
sition of the gypsum-hammad floristic complex. In
the mountainous middle asian group, there are 30



G.A. Sadyrova et al.

(12.0%) mountainous middle asian species proper,
and 7 species in the mountainous Middle Asian-Iran
group. The Tien Shan subgroup is also represented
by a large number (45 species; 18.0%), which in-
cludes 18 species of Tien Shan, 5 species have links
with Siberia, Altai and Tarbagatai, 12 species of
northern Tien Shan, 5 Ketpen endemics, Ketpen —
Trans-1Ili — 6, Ketpen-Terskey — 1, Ketpen -Dzhun-
gar — 3. Next, in terms of the number of constitu-
ent species, the Ancient Mediterranean group fol-
lows — 44 species, or 17.6%, of which with ranges
throughout the Ancient Middle-earth — 20 species,
in its eastern parts — 21 species. The next largest is
the group of species with wide ranges — 21, or 8.4%.
The steppe group is represented by only ten species

(4.0%). The Mountain Middle Asian group is repre-
sented by a small number — 7 species, or 2.8%.

Conclusion

Thus, on the Ketpen ridge, species of the gyp-
sum-hammad and variegated floristic complex
are distributed on gravel-sandy pebbly gypsum-
bearing soils composed of Tertiary deposits: both
Paleogene and Neogene unconformably overlying
them. Species of the gypsum-hammad and varie-
gated floristic complex in the study area are dis-
tributed in the lower parts of the low mountains
and in the foothill and foothill plains of the Ket-
pen ridge.
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