DBHOJIOrHYECROE PAZHOOBPAZHE RAZAXCTANA

BIOLOGICAL DIVERSITY OF KAZAKHSTAN

OBUMPHOCTE TEPPHTOPHH Ka3aXCTaHa H
CHCHMGIMKA €10 NPHPOITL OTIPEENAIOT HOML-
MOE PA3OOOPAZHE U CROKXHOCTE BHYTPEHHHX
B3AUMOCBAIEH €TO KOMIIOHEHTOB B KOMITIEK-
CaX MPUPOJHEIX TAHAMAPTOR, HX 30HATRIYI
W NOACHYIO CTPYKTYDY. Kadaxcran no pasHoosd-
PA3HK BHOPECYPCOB, KOMUYECTBY ChIPBEBLIX 1
IPOMBICIOBBIX 34IIACOB PACTHTELHOTO H XKH-
BOTHOTO MMP2 32HMMACT ICPBOC MECTO CPESH
rocypapers LienmpaisHon AsHH — Pecrybnuk
CHT (puc.2.1).

Extensiveness of the Kazakhstan territory
and specifics of its nature determine a lacge
diversity and complexity of internal interrela-
tions of its compenents in the complexes of
natural landscapes, their zonal and belt struc-
ture. Kazakhstan, according to the diversity of
its hiological resources, amount of raw and
useful stocks of vegetative and animal world,
occupies the first place among the states of the
Central Asia - the CIS Republics (Fig, 2.1).

The components of biodiversity differ by a
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KOMNOHEHTBL BHOPABHOOO 3 PABINYA-
10TCH 11O YPOBHK) OPraHusanuy (puc.2.2). Pac-
CMRUPUEAKYICA, B OCHOBHOM, TPH YPOBHS: BH-
JOROH, 11EHOTHUCCKUT 1 3KOCHCTEMHBLE, O0L-
EKTAMH KOTOPBLX ABIAKYICH MIODA, (ayHa,
PRCTHTENBHDLE COOMUECIB U 3KOCUCTEMDI, YC-
JOKHCHHC CTRYKTYPAL U PYHKIMOUUPOBAHEA
HUOTLT H2 KDKIOM YPOBIIE, COOTRETCTBENLO,
YBCMMHMBAET OOheM H XADAKTEP HHPOPMALIMA
no GUoPa3IeOOPAIMIG,

2.1, PA3HOOBPA3HE SKOCHCTEM

DKOCHCTEMHDIN YPOBEHL OLEHKH GHOPA3-
HOOBPA3US MMEET PAT PEUMYIIECTB:
* [I03BOJIHET COCTABMATE TEPPHTOPHABHBIE
HHTEIPUPOBAHHBIE KAPTE GHOPECYPCOB H
NEPCHEKTHBHOCTH SKOHOMMYECKOTD PA3BH-
'TEB1, CBA32HHBIE ¢ MCNOAB30BAHMEM Pa3HOO6-

level of their organization (Fig. 2.2). Three lev-
els are basically considered: species, cenotic
and ccosystem, which objects are flora, fauna,
vegelative communities and ecological systems.
Complication of the structure and functioning
of bicta at each level, accordingly, increase the
volume and character of information on biodi-
versity.

2.1. DIVERSITY OF ECOLOGICAL SYSTEMS

An ecosystem approach (o estimation of
biodiversity has a number of advantages:

« It allows to make territorial integrated maps
of biological resources and prospects of eco-
nomic development connected to use of
diversity of species and biomes; -
« It determines interdependence in the sys-
tem: biota - ecological conditions — 2 human




Pa3ud BUAOB H BHOMOB,

* OIpEJIENIeT B3AUMO3ABHCHMOCTD B CHCTE-
Me: BHOT2 — HKOAOIHYECKHE YCAQBHA ~ Yel0-
BCK (AHTPOMOTEHHAS AEATEIBHOCTD);

* 03BOMACT PACCMOTPETD PECYPLHBII TIOTCH-
LT M ONPEAEIATS IPHOPHTETH CFO HC-
NOMB30BAHMS M OXPaHH B 06IeH cucreme
IPHPOIONONB30BAHUA H 3KOCHETEMHOM
YDOBHE OpraHH32LHHY, B yCJIOBHﬂf}( COBMECT-
HOTO OBHTAHHS BUOR, :

TepMHH «3KOCHCTEMA» B OIIPEACTEHHAX
KOHBCHIHH O OHONOrHYCCKOM PA3HOOOPAIHH
(CTATDA 2 «O3HAYAST AMHAMHHECKHH KOM-
ILIEKC COOOWECTE [YCTCHI, 2KHBOTHDIX M MI-
KPOOPraHMIMOB, 4 TAIOKE HX HEKHBOH OKPyRi-
LA CPEAL, B3AMMOAEHCTRYIONINE KIK €jIH-
HOE LENOer. JTOMY NOHATHIO COOTBETCTRYET
SACMCHTAPLIAL SKOCHCTEMA HITH DHOTCOLETINS,
B KasaxcTase pasHooDpasHe WX HE YCTAHOBIC-
HO (OpHEHTHPOBOYHG Domee 2000), 1o mpu
SHAYUTCIBHOM ICCTPOTS TPUPOIHBIX YCAOBHA
BbLACIAKYTCA C(')BOKYHHOC'FM IKOCHCTEM {KOM-
IWIEKCDL, COMCTAHNA U AP.). LT LCnCH 3K010-
I'UYECKOTO DAAOBHPOBAHUA TAKHE OOhe/IHIIE-
HHA ONPE/IENAIOTCH 110 PAHOIaM, OKPYIaM,
IlpOBHH]LHHM, 4 32TeMm B HANO0ee Kp)’lll]h[x
GOBCAMHCHMAX — 1O MOAROHAM W TOPHBIM 110-
acam. [logoduple 30HVIBHO-TIOSCHDIE 3KOCHC-
TeMBL COOTBETCTRVIOT THITAM PACTHTENLHOCTH,
30HANLHO-HOACHBIM DHOMaM (PHC.2.2), THIIAM
NPCOONAIARIHX 3 TOA30HE WIH MOACE TOYB,
OCEOBHBIM KTHMATHYECKHM TTOK234TEM. 30-
HBL H [1030HBI TTOKA32HBL HA PHCYHEE 2.3,

2.1.1. SKoCHCTEMBI WIHPOTHBIX 30H

30N JIPCOCER, IKOCHCMEMBE HO HOGIONGM
{prc. 24)

1. Ksknag necocrenn (0.2% teppuropud Ka-

JAXCTANA) — OCHNIGBG-OEPE3GRRIE H OCHHOBLIE

being (antropogeneous activity);

= It allows to consider the resource potential

and to determine priorities of its use and pro-
tection in the general system of use of nature

on the ecosystem level of organization, in
conditions of joint dwelling of species.
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The term «ecological systems in definitions
of the Convention on Biological Diversity
(Article 2) means a dynamic complex of com-
munities of plants, animals and micreorgan-
isms, a8 well as their lifeless environment inter-
acting as a single unity. This concept is applica-
ble 10 an elementary ecological system or 4
biogeocenosis. In Kazakhstan, their diversity is
not established {roughly more than 20003}, But
with 2 significant diversity of natural condi-
tions, sets of ecological systems (complexes,
combinations, etc.) are determined. For the
purpescs of ccological zoning, such associa-
tions are determined for areas, districts,
provinces, and then, in the largest associations
— for subzenes and mountain belts. Such belt-
zonal ecological systems correspond Lo types of
vegetation, belt-zonal biomum (Fig 2.2), types,
prevailing in a subzone ot a belt of soils, basic
climatic parameters, The zones and subzones
are shown in Figure 2.3.
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THIC. KE. KW
ths. sq. km 5534

5123

s

JIECA 113 CCPBIX NECHBIX OCONOLENDLY [IOUBAX U
JYTOBLIC CTEMH Ha YePHO3CMAX. JlecHol doty,
TTAUIHSA, KOPMOBbIE yroibi, [HIpoTepMUIecK
roaphuument (ITK) 1.3,
2. ¥MEPEHHO-3ACYITMRAS KONOUHA JIECO-
crenkb (1.04%) — 60raTo-passoTp2sHo-314K0-
BBIE CTE1IH C OCHHOBO-GEPE3NBLIMH KOMKAMH
Hil uepHodemax 1 conogax. ['TK 1.2-1.3,

B COOTBETCIBAM ¢ KAPTOH NPHPOJIHO-KIIH-
MATHYECKOIO DAAORUPOBAHHA KA3axcTaHa 30-
Ha OOBEINNACT 5 TPHROTHEIX OKPYIOR.

30Ha crmened, IK0CUCHIEMbE RO HOO30HAM
30oHa BnouaeT 20 OCHOBHBIX GopMaLHi

PACTUTEIDHOCTH € TOMHHHPOBIHHCM KORBLICH:

KOBBLIS JAICCCKOTO, KOBBUTS JIeCCHHIa, KOBLLIA
Hoanng, KOBBUTE KHPIM3CKOTO, THPCHI, 4 TAKKE
THUHAKR B GBCEITA, CPEIN KyCTAPHUKOBDBLX
(hOPMRUNH JOMPHHPYIOT CHMPEH, KAPAIdHH,
MuHIAIL enetvpa,
PCAKH WM HAXOJ4TCA TIOJ YTPO3O U Tpedver
OXPaHbl MOPKOBHUKOBBIE CTCTTH C KOBBLTEM
KPACHBIM, 3 IEMHYHBIC KOPKHHCKOKOBELIHHH-
KW, OBCCLIGBRIE H JTYTORBIC CTCIH, HEKOTOPBLE
KYCTAPHHKOBBIE 3KOCHCTEMBI, PCAKUE COCHO-
BLIE J1eCa HA TPARNATAX, OCPE3HAKH H YepIo-
OMbIIAHHAKK, Paciaxano fomee 38 s 14,
JoHa obpeauHseT 50 NPHPOIELIX CKPYTOR,
3. YMEPCHHO-3ACVILTHBAA Pa3HOTPABHO-KG-
BLITDHAL CTenh (11.5%) Ha yepHOZEMAX Cpes-
1E- M MAIOTYMYCHBIX. [Tamig, KOPMOBAIC YTO-
Jos. TTK 0.8-1.0.
4. ¥YMEPEHHO-CVXAS M CyXds THITYAKORO-KO-
BBUTLHAA CTeMb (55 ML 1a - 204%) ¢ xcepo-
(PUTHDBIM DABHOTP2BLEM HA TEMHOKAIITAHOBHIX
¥ KAWTAHOBBIX MOYBX. KOPMOBBIE YTOABS,

mamss. Pacmaxane ao 60% crenci, I'TK 0.6-0.8.

5. ONYCTHIENEAA TONLIHHO-KOBBLIBHAH CTEHh
(MOIYITYCTRIH) £11 CBETIOKALITAHOBDLX 11GURAX

IOMHOR ASCOCTEMHAR YMEPEHHO-3ACYILIAVBSS (TENATS)
Southen forest-steppe moderately and (warm)

DSAHER MYCTRHACH 0496Hs CYXCR, XODKTR
%teéaseﬂvewdmhoi YR K0P

2.1.1. Ecological systems of
latitudinal zones
Forest-stepipe zone, ecological systems by sub-
zones (Fig. 24)
1. Southern forest-steppe (0.2% of the
Kazakhstan territory) - (Betula and Populus
tremula) woods on grey forest malted soils and
meadow steppes on chernozems. Forest stock,
arable land, fodder lands. Hydro-thermal factor
(G1F) = 1.3
2, Moderate-droughly grove forest-steppe
(1.04%) - (Stipa zalesskii, St. lessingiana)
steppes with groves (Populus tremula, Betula)
on chernozems and solods. GTF =1.2-1.3,
According to the map of nature-climatic
zoning of Kazakhstan, the zone covers 5 natur-
al districts.
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(21.3 wnL ra — 7.8%). TTK 0.5-0.6. Kopmosbie
YroALa. Belbopoyno pacaxaHa.

30N RYCHbL, IKOCHCIEMbL RO HOO30NAM
3oH2 srooyaer 0onee 40 hopManHi, Kpome
TOPHBIX. JIOMHHMPYIOT HOJVEYCTAPHHYKOBLIC F
TOMYKYCTAPHNKOBLIC TTOMBIHHUKH: SHACMIY-
HBIC OEJNOHABOWEHGIONBIITHKY, BEMO3EMENTh-
HOTOMBHHUKH, NEPXGTONLIHHAKK, TeCCHHTO-
HI/I,I[H()ﬁOJ]bIHHHKH H CEMHAPHAHONOIBIHHHKH,
2 TAKKE TECUAHONONBIHHIKY Ha neckax. u-

[OKO LPEACTABNE] (bl MORYKYCTAPHHYUKOBLIE C0-
JIHKOBBIE 1YCThITHEIE POPMALIEH, B TOM UHC-
Jie OUIGPIYHHHKH, TACOHIOPTYHHUKH 1.
Ocoboe MCCTO JAHMMAT CAKCAYTOBBLE JIECA B
1ECYAHDBIE KYCTAPHUKOBLIE (DOPMALMN: KYITY-
HOBLIC, ACTPAIAI0LbIE, IECYAHOAKALIHEBDIE,

Peaxy v rpeGyIoT OXpaHbl CAKCAYABHHKH, B
TICPBYIY QUEPEAh 3AMCIHCKOCAKCAYIBHUKH, SH-
JEMHYHLBIE CIIHPCAHTYCORBIE 1 ACTPATANORO-KY-
CTEPHHUKOBLIE COOOLIECTBA U DOAMBIYHNEKH, TIO-
JILIHHUKM KAPATABCKUE, PEAKHE THIIATHHUKO-
BEIE FKOCHCTEMbI UMHKOR H I,

3oima oObeANHAET 47 NPUPOAHBIX OKPYTOB.
6. Ocrennieninag ceBepHas 3MaKOBO-TIOMYKYC-
TAPHUYKOBAN 11YCTHIHA HA GYPBIX MOUBAX M ME-
CYUATIOTIONBIHHO-KYCTAPHHUKOBAA 1A NECKAX

Steppe zonie, ecological systems by subzones

The zone includes 20 hasic formations of
vegetation with domination of Stipa: St. zaless-
ki, St. lessingiana, St. Joanna, St. Kirghizorum,
St. capillata, as well as Festuca and oat-
Agropvron, Helictotrichon. Among bush forma-
tions dominate Spiraca, Caragana, Amugdalus
ledeburiana.

Steppes with Penudanum morisonii, red
Stipa zalesskii, endemic Stipa korshinski,
Heiiclotrichon desertorum and meadow
steppes, some bush ecological systems, sparse
Pinus silvestris woods on borders, Ass. Betula
pendula forests and Alnus niger arc rare or
under threat, and require protection, More
than 38 millicns ha have been ploughed up.

The zone combines 50 natural districts,

3, Moderate - droughty motley-grass-Stipa
steppe (11.5%) on average- and low-humus
chernozems. Arable land, fodder fields. GTF =
0.8-1.0.

4. Moderately dry and dry Stipa lessingiana-
Festucz steppe (55 millions ha - 20.4%) with
xerophite motley-grass on dark-brown and
chestnut soils. Fodder ficlds, arable land. Up to
60% of the steppes have been ploughed up.
GTF =0.6-08.

5. Deserted Stipa lessingiana-Artemisia sp. sp.
steppe (semi-desert) on light-brown soils (21.3
millions ha. - 7.8%). GTF =0.5-0.6. Fodder
ficlds. Selectively ploughed up.

Zone of deserts, the ecological system by

suh-zones

The zone includes more than 40 forma-
tions, except for mountain ones, Suffrutex and
half-bush Artemisia communitis shrubs domi-
nate: endemic Artemisia albicerata shrubs,
Alremisia terrae-albae shrubs, Artemisia lerchi-
ang shruhs, Artemisia lessingiana shrubs,
Artemisia semiarida shrubs, as well as Artemisia
arenaria shrubs on sands. Widely represented
suffrutex saline desert formations, including
Anabasis salsa, Nanophyton erinaceurn, etc. A
special place is occupied by Haloxylon aphyl-
lum, Haloxylon persicum woods and sandy
bush formations: Calligonum sp., sp., Astragalus,
Ammaodendron,

Hatoxylon communites woods are rare and
need protection, first of all Communites
Haloxylen ammodendron woods, endemic
Spiracantus schrencianus and Astragalus
schrabs communites, Salsola arbuscula commu-
nites, Artemisii caratavica communiles wortn-
wood shrubs, rare lichen ccological systems,
etc.




(40.0 MH. 12 - 14.7%). Kopumogsie yrogwa. TTK
0.3-04.

7. CeRepOTYDAHCKAA (CPEIEAs) IOMYKYCTap-
HUYKOBAS, CAKCAYIOBAA H KYCTAPIMKORAS TTYC-
THIHA 112 CEPOOYPBIX, TAKRIPOBHIHLIX U TIECY4-
HLIX nousax (51.2 man. ra, 18.0%), Kopmoseie
VTO/IBA, Mieca (CakcaymbHugh). ['TK 0.2-0.3.

8. HOKHOTYDAHCKAS 3DEMEPOUILIAA-TIONYKYC-
TAPHHYKORAS, KYCTAPHHKOBO-CAKCAYIORAA TYC-
hinA {3034 MaH. ra, 11.1%). Kopmosuie yro-
Aps, meca, TTK 0.2,

9. IpearopHis HOTaTO-3(hEMEPOHIHAN MTFCTHI-
1 (1LOHC) C KPYTTHOTPABBEM H NIOMYKYCTAPENY-
Kamy (3.2 maH. ta, 1.2%). I'TK 0.2,

10. Tipearopras xpemMeporIHas neaMMoguT-
HOKYCTAPHHKORAS NYCTLIHA CO 31aKamu (1.0
MIH. 14, 4.3%). I'TK (.3-0.3,

2.1.2. DKocHCTeMBI BBICOTHBIX TIGACOBR

[opHbIE IKCCHCTCMLL OOBEINHAIOT HOIICC
30 popManmil pacTHTENEHOCTH ¢ TOMHHKHPO-
BAHHEM JIPEBCCHDLX, KYCTAPHKKOBBIX M TPABSI-
UCTBIX BHIOB. CPEIH HWX (DOPMALIHH €ThHE-
KOB, THXTOBHUKH, IMCTBEHHUYHHUKY, JIACTO-
UAHLIC AOIOHEBBIE, A0PUKOCOBLIE, GEPE30ORBIE
W IDYI'HE SKOCHCTEMbL, QOPMALHY TTHTOBHHU-
KOB, 6ap&apucd, apuu H 3e/psl, THTYAKORHIE,
KOOPE3HCERIC U MHOTOYHCACHIIBIE PA3HOTPAR-
HBIC COODIECTE, IPYHIHPOBKH KPHO(pHTOR
CYOHMBAILHOIO MOACH H PEIKHE BOJAOPOCE-
BBLIE «[VIEHKHW» JIE/IHHKOB,

B ropax selenceo 9 OKpyToB B 6 Ty
BLICOTHBIX OSACOB (PpHC, 2.5). PROCHCTEME O1-
JMYAKTCH HAHOOTBIINM YPORHEM BHOPRSHO-
ODPA3HA, SEACMHIMA H XO3THCTREHNON 1ICH-
HOCTDE,

PeaKH H TPEOYIOT OXPAHLL IUTOAOBLIE J1ECA
{(AGIOHEBLIC H 20PHKOCOBBIE, TPEIKOID GPCXA,
PUCTALKOBLIE), KIDKACHUKM, 3HAEMUUHLIE
THHBITAHCKHE e/BHUKE, KEIPOBHUEH, 32CYIITH-
BBIE TOPHBIE CTENK, 3KOCHCTEMBL 34POCNEN Ki-
A0gurn 1 MuHAEAT Jeaedypa u ap.

[1pOTERENIOCTD I0ACOB, TPAHHIIEL H Bhi-
COTHBIE OTMETKH NOACHBIX JKOCUCTEM 3ABHCHT
OT JKCUO3HLAN M KPYTH3HBI CKIGHOR, NECTPO-
Thl HOYB, KAMEHUCTOCTH, MUPOTHOID (30HATb-
HOL'O) H JOATOTHOTO (MEPUAHAHAILHOTO) KIH-
MATHYECKOIO HONOKCHHA TOP.

CeBeDO-TAHBINANCKAH I'PYIITA TOPHEX 3KO-
CHCTEM B HIKHEH ACTH [OP IPEACTRBICHL
IPEATGPHBIMKM NOJIYIYCTbIHAMY, CTEIAMU. B
B0aee BLICOKON W BIAKHOM YaCTH BCTPEYAKOT-
€A IKOCUCTEMBI OCHHOBBLX M TUIOIOBBIX JICCOB.
[TocnepHue cMERseT TYTOBO-KYCTAPHUKOBO-
JIECHOH IIOHC, B KOTOPOM TIPEACTABIEHEL ICCA
M3 TAHDIIAHLCKOW €. B BLICOKOTOPRAX MTH-

The 7one combines 47 natural districts.

0. Steppe-like northern cereal-suffurutex desert
on brown soils and sand-wormwood-hush on
sand (40.0 millions ha - 14.7%). Fodder fields,
GTF =0.3-04, |

7. North-Turan {middie} suffurutex, Haloxylon
and bush desert en gray-brown, takyr-type and
sandy soils (51.2 millions ha, 189%). Fodder
fields, forest (saxaul woods). GTF =0.2-0.3.

8. South-1uran ephemeroid-suffurutex, bush -
ITaloxylon desert {303.4 miliions ha, 11.1%).
Fodder ficlds, forest, GTE =0.2.

9. Foothill richly-ephemeroid desert (zone)
with high-grass and suffurutex (3.2 millions ha,
1.2%). GTF =0.2.

10. Foorhill ephemeroid psammophit-shrub
desert with cereals (11,0 millions ha, 4.3%).
GTF =0.3-05.

2.1.2 Ecological system of
high-altitude belts

The mountain ecological systems combine
more than 30 formations of vegelation with
domination of forest. bush and grassy species.
Among them are formations of Picea, Ahies,
Larix, defoliation Malus, Armeniaca, Berula and
other ecological systems, formation of Rosa,
Berberis, Yuniperus and Ephedra, Festuca,
Cobresia and numerous matley-grass commu-
nities, groups cryophites of the subniveal belt
and rare algal glacier «layerss,

In mountains, 9 districts and 6 groups of
high-altitude belts (Fig, 2.5) arc located. The
ecological systems have the greatest degree of
hiodiversily, endemism and economic
TESOULCLS.

Foetus forests are rare and need protection
(Malus and Armeniaca, Yglans, Pistacea vera),
Celtis, endemic Picea Schreniana, cedar woods,
droughty mountain steppes, ecological system
of Calophaca undergrowth and Amygdalus
ledebouriana, elc.

Lengths of belts, borders and high-altitude
marks of zonal ecelogical systems depend on
exposition and sieppe slopes, diversity of soils,
stoniness, altitude (zone) and longitude
(meridian) climatic location of the mountains.

The North-Tien-Shan group of mountain
ecological systems in the botlom part of moun-
tains is represented by foothill semi-deserts,
steppes. In the higher and damp part there are
ecological systems of Populus (remula and foe-
tus woods. The latter are replaced by meadow-
shrub-forest belt, in which Tien-Shan fur-tree
woods are represented. In highlands crvophit
meadows and cryophit steppes dre widespread.
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POKO DACTIPOCTPAICIIL. KPHOMUTHLIC YT 1
KPUOQHTHBIE CTCTIH. BOABIIME TEPPUTOPUH 32-
HUMIIOT CYOHMBAIEHBIN U ITMBAILEB TI0sCa, K
YHCITY PENKUX 3KOIOTHYECKHX CHCTEM OTHO-
CHTCA AOMOHERBIC U 2OPUKOCOBLIC ECA, 4 B
HH3KOrOPbX — ACCA M3 KAPKACA KABKAICKOLO,

JAT/IHO-TAHBLUIANTECKAA TPYILIL 3KOCHCTEM
(xpe6ron Kaparay, KapaxarTay, Yramckus 9 Ta-
JACCKUI) HA TIOATOPHBIX PABHHUHAX TIPEACTAB-
TeHd NOMYCABIHHAMH. Bllle UX CMEESIOT JIHC-
TOMRIHLIC KCePOQUILHBIE JIECH, PEIKOIEChA U3
MOHCKCBCIBHHKA H KVCTAPHHKOBDIE 3dPOCTH.
Bolie pacnonaraiorca naropHokcepoUTHO-
CTEIMHBIE IKOCHCTEMbL, B BBICOKOIOPLIX —
KPUOMUTHEIE IV W Jaee CYOHHBAbHBL H
HHBUIBHBIA NOACA. PEKUMHA 9KOCHCTEMAMH
SIBIIIOTCH (PUCTANNHMEN, JIECA U3 TPELKOTO
OPEXa U YHUKUIBHBIE COOOMECTBA MHOTHX 3H-
AEMAYHbIX BUIOB KAMCHHCTLIX MCCTOOBHT-
Huw rop Kaparay u 3amagnoro Tass-1amns;
CITUPEANTYCA, NOMbIHEH, NeHIa MURKBHIR H
np.

B ropax AnTan 32CyIINBBLE H YMEPEHHO-
JACYIULTHABLIE CTEITH HHIKOTOPHH H TpEAropu
CMEUSHOTCH KYCTAPHUKOBBIMHY 3APOCIAME, 50-
PeATbHBIMH TEMHOXBOHHBIMH {THXTOBHIE, €710-
BbIE, KEAPOBBIE) M CBETIOXBONHBIMH {JIMCTBEH-
HHKH) JIECAMH U JaJIEeE — BLICOKOTOPHBIMHU JTY-
TAME. BCTPEYAOTCT YUACTEH TYHAPOBBIX 3KO-
cHeTeM, K apciy Peknx 9KOCHCTEM OTHOCATCA
BOpEATbHLIE TEMHOXBOHHBIE JIEC U TOPHBIE
CTelnu.

B ropax xpe6ros Cayp u Tapbararaii Ha-
HO[ TOACOB CXOACH € AITAHCKHM, HO B IECHOM
MOACE PRCIIPOCTPAHEHD! TOABKO CBETIOXRON-
HblE JIECa, TYHADPBL OTCYICTBYIOL. B ropax Tap-
Garatad pefKHMI ARIAIOTCA SKOCUCTEMEL, CO-
CTOAIHE 13 3apocici muHgan Jlexeovpa.

2.1.3. 9KOCHCTEMBI JOIHH PCK H
nodepeRu o3ep

(CBOEOOP23HBIE JIECO-JIVTOBBIE H CONTOHY-
KOBbBIE IKOCHCIEMBI 11O JOJIMHAM DEK H [IPKH-
03EPHRIM KOTIOBHITAM RRTIOYAKTCH B 30HE]
CTEne W MyCTHIHD, KAK a30HAIbHBIC. CPeiin
HUX B CTEIBIX BBICAIOTES] HBORO-TOMOIEBLIE
MECA ¢ HATUAMA JIYIOBOA 0 1YyTOBO-0010THOR
PACTHTENBHOCTH — OKOG 300 MYTOBBIX 3Me-
MCHTAPHBIX 3KOCHCTEM. B YCTRIHAX — MBOBBIE
M TOXOBO-TYPRHIOBLIE TyIAHHBIE 1€CA € 3apoc-
TAMM TPCOCHINMKOD M UMHTHITL U AYTOBLIE 3714-
KOBBIE, B TOM YHC/IE TPOCTHHKOBBIC 3KOCHCTC-
MbL BmecTe ¢ GOMOTHBIMH CHCTEMAMM B JIYTaX
OTMCUCHO J0 200 37eMEHTAPILIX JKOCHCTEM.
To nodepexpsiy 03€p yIoBo-0OTOTIASL (TPC-
CTHHKC2s, GECKWIBHALEBAR) W AYTOBAA DAC-

Large territories are occupied by subniveal and
niveal belt. Woods of Celtis Caucasica in low-
lands and Malus and Armeniaca woods belong
(o rare ecological systems.

The West-Tien-Shan group of ecological
systemns (ridges Karatau, Karzhantau, Ugam and
Talas) en foothill plains are represented by
scmi-savanna. Above they are replaced by deto-
liation xerophilic forests, yuniperus woods and
hushes, Upland xerophite-sieppe ecological
systems, in highland-cryophite meadows and
further sub-niveal and niveal belr settle above.
There are rare ceological systems of Pistacea
woods, Yglans woods and unigue communitics
of many endemic species in stony habitation
areas of Karatau and Western Tien-Shan moun-
taing: Spiracantus, Artemisia karatavica, Thesium
minkwitzianum ete.

In the mountains of Altay, droughty and
moderate-droughty steppes of lowlands and
foothills are replaced with bush undergrowth,
horeal dark conifers (Abies, Picea, Pinus sibiri-
ca) and light conifers (Larix) woods and fug-
ther - high-mountainous meadows. There are
sites of tundra ceological systems. To the num-
ber of rare ecological systems belong boreal
dark coniferous forests and mountain steppes.

In the mountains of Saur and Tarabagatai
ridges, the set of belts is similar to Altay, but in
the forest belt only light conifer forests are
widespread, tundra ones are absent. In
Tarbagatai mountains there are rare ecological
systems consisting of undergrowth of
Amygdalus ledehouriana.

2.1.3. Ecological system of river valleys
and lake coasts

Original forest-meadow and alcali-soil eco-
togical system in valleys of rivers and lake coast
hollows are included in the zones of steppes
and deserts, 4s azonal. Among them in steppes
are traced Salix and Populus forests with spois
of meadow and meadow-marsh vegetation -
about 300 meadow elementary ecological sys-
tems. In deserts - Salix and Elacaghus and
Populus diversipholia poplar tugai forests with
Tamaris and I1alimodendron undergrowth and
medadow cereals, including Phragmites australis
ecological systems. Jogether with marsh sys-
tems, in meadows up to 200 elementary cco-
logical systems are found. On coasts of lakes
meadow-marsh (with Phragmites,
Calamagrostis) and meadow vegetation is
replaced by the complex ecological systems
atkali meadow-steppe and deserted ecological
systems of halophyte type. The area of valleys




ITENbHOCTD CMEHACTCT KOMTTTEKCIIBIME KO- of rivers and meadows covers 6 millions ha.
ICTEMAMH COJIOHYAKOBBIX JYTOBO-CTEMBIX - Hydro-thermal factor for steppe vallevs - 0.5-

TYCTBLIEHHDBIX SKOCUCTEM MIOMUTHOTD TH- 1.2, for deserted - 0.2-0.5. Forest stock, hay-
1, ITnomazge 1yros B JOAMHAX PCKE U COCTAB- making lields, arable lands, recreation Lerrito-
i1 O MITH. T4, [WpoTepMUdeckril Koadgu- ries, 5 districts - areas of river meadow-tugai
HEHT J71S CTENHAX 10nuH — 0.5-1.2, s myc- ecological syslems crossing sub-zones of
HHBIX — (1L.2-0.5. JlecHot honp, ceHokocHble  deserts and steppes (Tig. 2.3). Ecological sys-
"07IbA, MAXOTHAIE 3EMITH, PEKPEALIHOHHDIC tems of coasts of lakes are not shown.
PPUTOPHH, BeIIENAeTcs 5 OKPYTOB — pajio- Rare and endemic ecological systems which
OB TIPHPEYHEIX TYTOBO-TYTANHLIX 3ROCKHCTEM,  need protection: Populus diversipholia comm,
*PECEKAIOMHX IOA30HE] IYCTLIHDL W CTENer Fraxinus potamophila comm. forests, many
C. 2.3). DEOCHCTEMBI TOOEPERHE 03ep He meadow specics.
LACTICHEL
Peaxue W sHAEMHYHEIC 3KOCHCTCMDBY, TPC- 2.1.4. Water and water-marsh
SIOIIME OXPAHLL TYPANTABIIMKH, AICEHHUKH, ecological systems
HOTHE JYTOBBIC BHIBL The water and marsh ecological systems are
subjected (o significant fluctuations of levels
L4. Bopuzie H BOIHO-GOMOTHELE and salt content of water, they are specified by
AROCHCTCMBI isolated final drain, except for pools of the Ob
Bojinbie v 6OM0THBIE 3KOCHCTEMBL MCTIWITE-  and Irtvsh, having the outflow to the Arctic
HOT 3HAYATENLIbIE KONEOAUH YPOSHA U CO- Ocean for many of them periodic drving-up is
"HOCTH BOADL, OTIHYAKTCH H3OIHPOBAHHOC- ypical. There are basin ecological systems with
O KOHEUHOTO CTOK, KpoMe 0acceiinoB O6u a set of aboriginal ichthyofauna, water-fowls
HpThima, MMER Uy BHXo B CeBepHAIi Jle- and their fodder base: bentos, planktorn, sea-
JBUTHIN OKEAH, MHOTHM CBOFCTBEHHO MepHo-  weed, coastal water vegelation. ichthyofauna of
YECKOC BRICHIXAHUC. Pasnuuares bacceli- rater ecological systems makes more than 100
3BBIC IKOCUCTCME] CO CBOUM HAGOPOM 160- species (Fig. 2.6).
ATEHHOM MXTHOPAYHDL, BOAOIUIABAIOUMX In the majority of pools, aborigines are par-
[UL M MX KOPMOBOH 623kl OeHTOCA, NaHkTo-  (ially replaced with acclimatized species (Aral
i, BOZOPOCNCH, TPUOPEKHON BOAHON PacTH- sea, Balkhash-11i, etc.). ornithofauna includes
NHHOCTH. MXTHO(MIVHEA BOGHLIX JKOCHCTEM about 130 species of water-fowls (43 hunting -
CTaBAeT Gonee 100 BUAOE (pUC. 2.6). trade, about 20 fish-eaters, 19 rare and disap-

B GonpinnHerne 6acceHos a0PHIeHsl ya-  pearing). Average annual number of water-
'UYHO 34MEHEHDL AKKAHUMATHZUPOBAHHBIMA fowls makes more than 60 millions.




BAAMH (ApancKoe Mope, Banxaw-Hmm u ap.).
OptinrogayHa BEIOUaeT okono 130 suion 5o-
AOTULABAUONINX TITHIL {45 OXOTHHUBE-TPOMbIC-
JOBBIX, OKONO 20 peibOAIHELX, 10 pejrux i ue-
Ue3AONNX ). CPEAHETOAORAA YHCAEHHOCTh BO-
JOTUIABATONIHX [ITUIL COCTARTAET Bosce 60 M,
ocoQei,

Yuer 610pazHooGPaaHs 1 BACCERHOBOE
PAHOHHPOBAHWE SKOCHCTEM BOJIHOTO K BOLI IO-
BONOTHOTO THIA NPEICTOHT NposecTy, Hanbo-
JIEE PEJIKKC 1 SHIEMUYHLIC TOMVIAIRN 0X4d-
PAKTEPH30BAHLL B PA3jICie «DayHo.

2.1.5. X03sMHCTBEHHDIE PECYPCHI
IKOCHCTEM

PecypeHo-chiphenas 5233 MPHPOIIBIX 9KO-
CHCTCM PACCMATPUBACTCA NG OMOMAM, BETHYYA-
IOWNM 2PEATH BUIOB (PIOPBI, (DayHbL, AOMUTIH-
PYIOLER PACTUTENLHOCTH, 114 OBIIHNX AKOAOTH-
YCCKHX KapTax. [TpeaBapuTenbibiil aHATHS
MPOREAEH V1AL JIECOB, NAUEH, TACTOMHT U CEHO-
KOCOB, IS TERAPCTBEHHO-TEX HTAYCCKOIY Chl-
PBA, OXOTHAMLC-TIPOMBICIIOBLIX YTOAWH, perpe-
AMONNBIX (B TOM YMCIC TYPUCTHYECKNX 1 Ky-
POPTHHIX) pecypcos (prc. 2.7).

TLOmAAM OXOTHHYLE-T M BICOBLLX, Je-
KAPCTBEHHO-TEXITMUCCKHX pacienuit v pexpea-

Cenokocke Hoyfilds
heca « Foresfs

TYPHCTMECKHE ¥ KYPOPTHUE + TOUTST ond fesort areas

Cenn03aem » Agrcufure Inds

LHOHHBIX TEPPHTOPHI YCTAHORICHE OPHETI-
THPOBOYHO, T, DI3SMELLCHUE WX JOKATBHO 1
0ONIIUC BUIOB YACTO MAJIO3HAMHTENBLO, [TpO-
AYKTHBHOCTD ACTOHI, CCHOKOCOR, NAINNN 1
VPOKAHHOCTb JICKAPCTBEHHBIX PACTCHIUIN, BOP-
MBI H3BATHA APEBECHI B, 2 TAKKE YHCIEHHOCTD
HHBOTHBIX (DHC. 2.8} SHAYHTETBNIG KOACHIIT-
A 110 TOMAM H CE30HAM TOMA B 3aBHCHMOCTH
OT 30HA/ILHOCTH M ITOIOJHBIX YCIOBHIL. [l
AECHBIX PECYPCOB H NICKAPCTBEHHOTO CHIPb

Account of biodiversity and basin zoning of
ecological systems of water and water-marsh
type should be conducted. Most rare and
endemic populations are described in «Fauna»
section.

2.1.5. Economic resources of ecological
systems

The resource-raw materizl basis of natural
ecological systems is considered according 1o
biomass, including natural habitats of species
of flora, faung, and dominant vegetation, on
general ccological maps, The preliminary analy-
sis is carried out for woods, arable land, pas-
tures and haymaking areas, for medicinal-tech-
nical raw material, hunting areas, recreation
(including tourist and resort) resources
(Fig. 2.7).

‘T'he areas of hunting, medicinal-technical
plants and recreation territories are established
roughly, since they arc accommodated locally
and abundance of specics is frequently insignif-
icant. Efficiency of pastures, haymaking areas
and arable land, and productivity of medicinal
plants, norms of forest felling as well as the
number of animals (Fig. 2.8} considerably
change by years and seasons of vear depending
on zona! and weather conditions. For forest
resources and medicinal raw material the mini-
mal and maximal values are given.

2.1.6. Agriculture ecological systems

The special group of landscapes is repre-
sented by ecological systems created and regu-
lated by men: arable lands, gardens and vine-
yards, forest park planting of inhabited areas,
sail-protective and roadside forests, recultivat-
cd planting on fechnogeneous-damaged
grounds, deposits, melicrated pasturcs, agro-
cenoses, etc. Their diversity depends on eco-
nomic aclivity and is determined by men.

As a result of wide-scale ploughing of fands
in the steppe zone, the majority of plaquor
types of sieppe ecological systems is destroyed,
which is accompanied by dehumification, cro-
ston of soils and exhaustion of biodiversity of
the natural flora. On flat steppe areas aboul
90% of territories have been pioughed up, and
in hillocky areas - 30%. Currently, 2 part of
them has been transformed into waste, long
faliow lands. Ecalogical systems of deposits by
dynamic conditions are related o the de-muta-
tion (restoration) stage. The fact of disappear-
ance of many natural ecological systems in the
desert and steppe zones of Kazakhstan raises
the problem of rehabilitation of bindiversity
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2.1.6. ATPO3KOCHCTEMBI

Thic, 0coBei o the.individuals

Ocodyi 1pynmy NaHmadgToB IPEICTBI-
YT SKOCHCTEMBI, CO3AHHEIE H PEIYIHPYEMBIE 41
YEJOBCKOM: TTATIHY, CAABL U BHHOTPAHNKH, e-
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ATENBUOCTH B OMEACTRETC YENT0BEKOM.

B peayabrare mmpokoMaciiTabHom pac- ?
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TEMbI 3ATCKEH 10 THHEAMHMECKOMY COCTOSHHIO
OTHOCATCA K CTaANH AeMyTaiun (Bocctariosne-  and restoration of lost ecological syslems, such

HHA). PaKT HCUEZHOBEHHA MHOTHX IPUPO- as rich motley-grass — Stipa zalesskii (8,5 mil-
HBIX IKOCHCTEM B ICCOCTCIHOMN M CTenton 30-  lion ha), motley-grass-Stipa zalesskii (13,6 mil-
Hax Kazaxcrana spssisaer npodicmy peabumy-  lion ha) steppe. Undergrowth of many useful
Ta1HH BHOPASHOOOPA3KS B BOCCTAHOBICHI planits have been reduced, some species have
YTPAYCHHBLX SKOCHCTEM, TAKNX K2k Boratopas-  been included into the Red Data Book, Among
HOTP2BHO-KOBBUILHDIE (8,5 MATH. T4), pa3Ho- them there are 21 specics of food, 20 medici-
TPARHO-KOBBLIBHBIE (13,0 MiH. ra) crewm. Co- nal plants, elc.
KPAAIOTCH 3APOCIE MHOIMX TOAE3HBIX PACTC- The area of arable lands in the Republic
HUHA, HCKOTOPBIE BHilbl TOMATH B KpacHyo makes about 29,1 million ha, therefore hiodi-
KHATY. Cpefun nux 21 Bug mamgenslx, 20 mekap- — versity of agriculture ecological systems also
CTBEHNBIX H 1.1, needs evaluation.

11010271k NAXOTHEIX 3eMCL B PECTIVOAMKE In agrophytocenology the elementary taxo-
COCTABJIHET OKOMO 29,1 MIIH, 11, TO3TOMY GUO- nomic unit is agrobiocenosis, which represents
PAIHOOGDAIHE AIPOIKOCHCTEM TAKIKC HYKTA- a system consisting of autoLrophic and het-
€TCA B ONEHKC, erotrophic organisms. Autotrpphic organisms

B arpo@irroneHONCIHI 3IEMEHTAPHOH (producents) include highest green cultural
TAKCOHOMHYECKOM CAMHULEN cunractcs arpo-  and weed plants, soil alga and chemosynthesis
OHOLICHO3, KOTOPBIA HIPCACTRAAET coBOM cuc-  bacteriums, heterotrophic (consuments and
TEMY, COCTOAINYIO H3 ABIOTPOMPHLIX | TeTeno- reducents) - animal population, bacieria,
TPO(HBIX 0prannavos. K asrorpodesiv opra-  mushrooms, actinomiceta and highest plants -
HH3MAM (IPOIVLCHTAM) GTHOCHTCA BBICIIHE parasitcs,
3ENCIBIC KYWILTYPHBIE H COPHLIC PACTERMY, The central place in agrobiocenosis belongs
TOUBEIILIC BOJOPOCTH H XCMOCHHTERHPYIO- tor agrophytocenosis, thal is to vegetative com-
e DAKIEPNA, K rerepotpodHbIM (KoHCYMen-  munily, and inside it - 1o highest green plants
TaM ¥ PCAVLIEHTAM) — AKUBOTHOE HACEACHHC, {cultivated and weed), acting as suppliers of
OAKTCPUH, TPHOBL, AKTHHOMHIIETEL M BLICIIHE cnergy for consuments and reducents. The
PACTEHHA-1APAINTLL highest green plants represent the greatest

HerrrpaibHoe MECTO B ATRGOHOIEHO3E practical interest concerning the biodiversity
TPUHAITEKAT ATPOPHTOIEHO3Y, TO €CTL PAC- and therefore deserve a special review,

THTERhHOMY COCOLIECTRY, 4 BHYTPH Hel'o — Biodiversity of agrophylocenosis is deter-




RBICIIHM 3€IEHEIM PACTEHMAM (KYIBTHBHDYE-
MBIM H COPHDBIM), BHICTYTTAROIINM B KAS€CTBC
MOCTABILMUKOR SHEPTHH A KOHCYMEHTOR U pe-
IVLCHTOB, UMEING BBICIINE 3E/IECHLIC PACTEHHA
UPEACTARMAIOT HAMOOABLIKHA MPAKTUUECKUN
HHTCPCC B OTHOWCHEE GHOPa3HOOGPA3NA N
FACTYKHBAIOT HOITOMY CIIELMAZILHOTO PACCMO-
TPEHHSL.

Buopasznootpasue arpogUTOLICHO30E Or-
PENENAeTCA, IPCHAE BCETO, KOMHYECTEOM BH-
JOB KYTBTHBHPYCMLIX PACTEITHA H COPHAKOB
{prOPUCTIIECKOC PASHOGHPAINE), 3 TAKKE KO-
JUUECTBOM PABTHYHBIX COUETAHAN MEKTy
KYAETHBHDYEMBIMH M COPHLIMHM BWJIAMH acTe-
HUH ((PrTOLIEHOTHYECKOE PA3HOOOPA3HE).

Bosbioe pasHocOpIsHe KIMMATHUCCKHX 1
MOUBELHBLIX YCIOBHA PecnyOinnky Kazaxcran
olpenenseT MHOrONpoRHILHOCTD CEMbCROX0-
SACTBEHNIOTO TPOWSBOACTEA, B TOM YNCIE |
PACTEHUERONCTRA, Ha TeppuTopHn pectytmH-
KH, HAPAZY C KYJILIYPAMIE CEBEPHLIX UIUPOT,
BBIPALLUBAIOTCA B YCTOBUAX OPOLICHHSA TMIIHY-
HO KPKHBIE TETUTOMOOUBLIC Ky/IbTYPbl. OCHOB-
HBIMW BUJAMH KVIETYPHBIX PACTEHMH SBIAIOT-
A

l1epeUHCIeHHBIC BUAB KYIBTYPHLIX pacte-
HUH peciy@NMKH IIPeACTABACHbL MIOTOYHC-
JICHHBIMM COPTAMH, B TOM YMCJIE KAZAXCTAH-
CKOM CCHERIMH, KOTOPLIC COIAT BHYTPHRH-
JOBOE PA3HO0OPAZHE A1POPUTONEHO308.
1933 roja B pECYOIMKE BLIBEACHE! U DAHOHH-
POBIHEL CBBILE 70 COPTOB 3¢PHOBLIX, 58 cop-
TOB [UIOA0BO-ATOANIBIX, CBBLIC O() COPTOR OBO-
1ie-BAXYEBBIX. KYABTYD, 23 COPTd Kaprodenst.
Hannune copHbIx PACTEHUH B arpoduTo-
LICHO3E LI€ ABIAETCA 0032 TE/NbHBIM, TEM He
MCHEE, COPHLIE CHIY3WH XAPAKTCPHbBL LPAKTH-
YCCKU 414 MOB0I0 arpopHTOLEHO34.
YHUUTOKEIIHE HEHEIATEMALHLIX COPLAKOB
P23IMYHBIMH TCPOHIIIAMH TIPEACTABLCT

cultivated planis and weeds (floristic diversity),
as well as by a quantity of various combina-
tions between cultivated and weed species of
plants (phytocenotic diversity).

The significant diversity of climatic and soil
conditions of the Republic of Kazakhstan
determines versatility of agricultural produc-
tian, including plant cultivation. On the territo-
ry of the Republic, alongside with cultures of
the northern latitudes, typical southern heat-
loving cultures are cultivated in irrigated condi-
tions. The basic species of cultural plants are:

The listed species of cultural plants of the
Republic are represented by numerous grades,
including Kazakhstan selection, which create
inter-specic diversity of agrophytocenosises.
Since 1933, in the Republic more than 70
grades of grain, 68 grades of fruils and berries,
more than 60 grades of vegetables and melons,
23 grades of Solanum fuberosum have been
cultivated and zoned.

The presence of weed plants in an agrophy-
tocenosis is not ohligatory, nevertheless, weed
synusias are typical practically for any agrophy-
LOCENOSIS.

Destruction of undesirable weeds with vari-
ous herbicides i dangerous because of pollu-




