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CpaBHI/lTeJ'H)HOB AHATOMHUYECCKOC UCCIICA0OBAHUEC AaHATOMHUYICCKHUX nokasareJjei
JHCTA COCHbI 00BLIKHOBEHHOI Ppa3HoOro reorpaqmqeacoro IMPOUCXO0KACHUSA

BronHuKamys Ha OCHOBaHUH COCTOSIHHSI MOP(OJIOro-aHaTOMHYECKHX ITOKa3aTeNeil JMCTheB PAaCTeHUi SB-
nseTcss yIoOHBIM CIOCOOOM JUTsl OLIEHKH COCTOSIHHSL OKpYskatomiei cpenpl. LlenTpanpheiii KasaxcraH, BKITIO-
yatomuii Kaparananackyro u YbITaycKylo o01acTy, SBISETCS PETHOHOM CO 3HAUUTENILHBIMU MPOMBHILTCH-
HBIMH BBIOpocamu. Llenp HacTosIero ncciaenoBaHus — MPOBECTH CPaBHUTENBHOE HCCIIEOBAHNE aHATOMH=
YeCKUX IT0Ka3aTesel JINCTheB Pinus sylvestris, IpoN3pacTalonIuX B HaceJIeHHBIX IMyHKTax LleHTpansHoro Ka-
3axcTaHa. Pe3ynpTaThl MoKa3aiu, YTo MaKCHMaJbHbIE OKa3aTeI! JIMHBI U IIUPHHBI JINCTA, TONIINHBI ME30-
¢dwuta o6HapyskeHsl i r. CaTiiaeBa, TOJNIIMHEI SIUJIEpMHUCA JTUcTa — JUIs T. JKe3kasraHa, Juamerpa BMe-
cTUNUI — JUIs T. banxarma, JInuHbl MPOBOIAIIETO Mydka — JUist T. Kaparanasl, IIMpUHbI IPOBOASILETO Myd-
ka — Juis 1. banxama. Bonbinas 9acTe mpu3HaKoB BapbUpoOBaia Ha HU3KOM U CPEIHEM YPOBHE, BBICOKHH KO-
3¢ PHULIKEHT Bapuauy ObUT OTMEUYESH TOJIBKO JUIS AWAMETpa BMECTUIIUII (CMOJISTHBIX XOHOB) XBOU COCHBI. OT-
MEUYEHO, YTO MUHHMMAJbHBIC [TOKA3aTelIN aHATOMHUYECKUX CTPYKTYp XBOH Pinus sylvestris.oOHapyKeHbI I
IIPOMBIIUIEHHBIX HaceleHHbIX NMyHKTOB llentpamsHoro Kasaxcrama: Kaparampbl, banxamra, Temupray u
JKeskasrana, Torna kak it c. Yisitay u r. CarnaeBa Bce 3HaU€HHsI OBUTH Ha CPEJHEM U BBICOKOM ypPOBHE.
[MomyueHHbIe JaHHBIE MOXKHO NPUMEHSTH IJIs1 OMOWH/IMKAIIMH C UCIOJIE30BAaHAEM 3€JICHBIX HaCaKICHHH.

Kniouesvie cnosa: Pinus sylvestris, llentpanbubiii KazaxcTaH, XBos, aHATOMUIECKUE MTOKA3ATEIN, OMOMH M-
KaIlusi, ©3MCHYMBOCTb.

Beseoenue

MHorue pacTeHHsi B TPOILIECCe CBOETO POCTa W Pa3BUTHUS CTAIKUBAIOTCA C (aKTOpaMH OKpYIKarolei
Cpeabl, Kak OMOTHYECKUMH, TaK U a0MOTHYECKUMU. PeaKiinsi pacTUTENBHBIX OPTaHU3MOB MOYKET MPOSIBIIATH-
Csl Ha pa3IMYHBIX YPOBHSIX, B TOM YHCIIE OTPaXKaThCs HA BHYTPEHHEM CTPOCHUHU OTHAEIBHBIX KIETOK, TKaHEeH
u oprasos [1, 2].

Y 100HBIM UHIUKATOPOM I MHOTOJICTHHX PACTEHUI BBICTYMAIOT JIUCTOBBIE IUIACTHHBI, KOTOPHIE XO-
POIIIO pearupyroT Ha U3MEHEHUS CTEIIEHH OCBEIEHUS, JOCTYITHOM BlIard, a Takke Ha aHTPOTIOTeHHbIe (hak-
TOpBI, BKIItOUas 3arpsisHeHue atMocdepsr [3—5]. Tak, ommcanbl W3MEHEHHS aHATOMHUYECKHX ITOKa3aTeliei
mucta Betula czerepanovii B yCIOBHSX TEXHOTCHHOTO 3arps3HeHUs T. Mypmancka [6]. OTMedeHa peaxius
JUCTHEB XBOWHBIX PACTEHUH HA MPOMBINIICHHOE 3arpsi3HeHne. BrIsABIeHO, 4TO TpH yBeIHmUeHNH aTMochep-
HOTO 3arpsi3HEHMS CHIDKAIOTCS pa3Mephl KIETOK MPOBOAANINX W aCCHMUJISAIIMOHHBIX TKaHEW JIICTa el CH-
Ooupckoit B ycioBusax T. KemepoBo [7], cocHbI CHOMPCKOW M MUXTHI CHOMPCKOW B yCIOBUSX T. ['opHO-
Anraiicka [8, 9], cocHbl 00BIKHOBEHHOU B ycioBusix r. HoBoky3nenka [10] u Cankt-IletepOypra [11], co-
CHBI 3JIbACPCKOH BrycnoBusax r. Xymkamka [12]. [Ipu sTom HaGmogaeTcs: yBeIuYeHNUE TONIMHBI SIHICPMH-
ca Kak ycuieHue OapbepHBIX (YHKIHA JTUCTHEB, O0JIee KOPOTKUMHU W ITHPOKUMH CTaHOBSITCS CMOJISTHBIE XO-
JIbl Y XBOMHBIX KYJIBTYP.

CocHa 00BIKHOBEHHAst — y100Has KyJbTypa JUIS 03€JICHSHUs MPOMBINUICHHBIX TOPOJIOB M TIPOBEICHUS
OmoWHIUKAIUK Ha MOP(OIOTHYSCKOM U aHATOMHYECKOM ypoBHsX [13, 14].

Lenp HacTOsAIIEH pabOThl — MPOBEJCHUE aHAINM3a U3MEHECHUM aHATOMUYECKOTO CTPOCHUSI XBOU Pinus
sylvestris L. (cemelicTBo XBoliHble — Pinaceae), mpouspacratoieii Ha Tepputopuu KaparanauHckoil 00-
nacty (Llearpanpaspiii Kazaxcran).

Obvexmul u Memoobl UCCIe008aHUs

OOBEKTOM UCCIIC0OBAaHUS SIBIISUTMCH JIUCThSI COCHBI OOBIKHOBEHHOM, cOOpaHHOUN Ha Tepputopuu lleH-
TpansHOTO Kazaxcrana B 15 Toukax (Tabm. 1).
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Taonuma 1
Touku oTGopa NPOG XBOM COCHBI /IUIsI IPOBEIEHHUsI HCCIeT0BaAHUT

Ne Toukn Hacenenusiit myHKT Mecto otbopa mpob xBou
otbopa mpobsI
1 r. JKe3kasrau [Tnomans nepen ropoACKuM AKHMAaTOM
2 r. XKeskaszran [Tapx Haypsi3
3 r. Carnaes CkBep nepe AKUMaToM
4 c. YasiTay AKnMart, CKBep
5 r. Kaparanna Copruposka, [Tapk ese3H0I0pOKHIKOB
6 r. Kapkapaust T'opoackoit mapk
7 r. Kapkapaisl [Tocanku Bo3e AKkuMaTa
8 r. Kaparanna IOro-Boctok, OTHOMmapK
9 r. Kaparanna LleHTpabHBII IApK KyJIbTYPHI M OTAbIXA
10 r. Kaparanna [Mapx ITobeas
11 r. Temupray [Tapx Boctok
12 r. Temupray ABTOCTaHIIHSA, CKBEP
13 r. banxam AxuMar, cKBep
14 r. banxam Paiionnas mpokypatypa
15 r. Kaparanna MaiikyyK, napk

Bce Toukn orb6opa npod HaXOAMIUCH HA PAaBHOM PACCTOSHUU OT aBTOMOOMJIBHBIX JOPOT U Ha TEPPUTO-
pUH TIPOMBINUICHHBIX HACEJICHHBIX MYHKTOB, TOTJa KaK C. YJbBITay SBISIOCH KOHTPOIJIEM, TO €CTh TEPPHUTO-
pHeii, Ha KOTOPOIl OTCYTCTBYET TEXHOTE€HHOE 3arpsi3HEHUE.

Caexuil coOpaHHBIN MaTepHal XBou (UKCHUpoBaiu B peakThuBe Ctpayca-®PneMuHra (TIUIEpUH:CIUPT
96 %:Bo/a MUCTWIMPOBaHHAs B cOOTHOIIeHUH 1:1:1) anms oOecrBeunBanus u pasmsrdeHus. [lomepednsie
Cpe3bl BBITIONHSUIA BPYYHYIO C MIOMOIIBI0 MEAWIIMHCKOTO CKaimbelns. i1 ka0l TOYKH U3rOTaBIMBAIU HE
Menee 10—15 mpemnaparos. MccnenoBany moxydeHHbie Cpe3sl Ha-MUKpockore «buomen-4» ¢ okymsipamu 10
x, 20 x, quH3aMu 4 X, 10 X, ©3MepeHue MUKPOIPENapaToB OCYLIECTBIISUIH C MOMOIIBIO TporpaMMel Altamy
Studio 10.1. M3y4eHs! criefyrome aHATOMIYeCKAe OCOOSHHOCTH XBOU: TOJIIIMHA JTUCTA, JUTHHA JIUCTA, TOJ-
IIMHA SIIHAepMHUca, AHaMeTp CMOJISTHOTO XOja, TONIIMHA Me30(uiuta B cpemHel 4yacTH, JUIMHA W IIHpUHA
MIPOBOJAIIETO MyYKa.

O6pabotky ¢oTorpaduii mposoauad B mporpamme Paint 10.1. Onncanne aHaTOMUYECKHX MOKa3aTeIeh
nposoauy B cooTBeTcTBUU ¢ H.H. EropoBoii [15] m B. Radovanovich ¢ coaBTopamu [16].

Pacyer mOCTOBEPHOCTH pa3iyYHsL MOTYUYEHHBIX PE3YyJIbTAaTOB IMPOBOAMIICS C MCIIOJIB30BaHUE KPUTEPHUS
Manna—Yuthu [17], BEICUUTHIBAIM CPEHNC MTOKa3aTenu npu3Haka (M+m) u ko3 dunuent apuarmu (Cv).

Pezynvmamut u ux oocyscoenue

CocrosiHUEe XBOW COCHBI OOBIKHOBEHHOH SIBJIIETCS HHANKATOPOM 3arpsA3HEHUS U yXyIIIEHHUS COCTOSHUS
oKpykaroei cpeas! [8,9,12=14].

AHanu3 NoMy4eHHbBIX JaHHBIX (Ta0Jl. 2, pyC.) MOKa3all, YTO MUKPOCKOIIMYECKHE MTOKA3aTeNIn BApbUPYIOT
B 3aBUCHMOCTHU OT MeCTa IIPOU3PACTaHMS.

ITo’ TonmmmHBl JAUCTAa MaKCUMalbHBIC MMOKazaTenu (4,07 MKM) OBUTM BBISBICHBI UIsI OOpas3IloB,
coOpaHHBIX-B T. CaTmaeBe, B CKBepe OKOJIO AKHMMaTa, MUHUMajbHbIE (2,55 MkMm) — ans r. JKes3kasraHa,
TUIOMIAs Tepex TopojackuM AknMaToM. JlaHHBIH mpu3Hak BapeupoBan oT 3,33 mo 49,3 %, mpuduem
MaKCHUMaJbHbI K03()(UIMEHT Bapralui oT™MedeH st r. CarnaeBa. J{iis ATMHBI XBOW COCHBI MaKCUMalTbHBIE
3HaueHust (9,01 Mxm) oOHapykeHsl Takke B I. CaTmaeBe, B CKBepe OKOJIO AKHMMAaTa, TOTJa Kak
MUHUMaNbHBIE (5,49 MKkM) 17151 ropozckoro napka CoprupoBku r. Kaparanast. [Ipusnak Bapsuposan ot 4,19
1o 23,03%, mpudeM MakcHMaNbHbIE KOA(hGUIINEHTH 00HapY)KEHBI Taroke i T. CaTtnaena.

[Ipu3nak TonmmHa SnuaepMIca Jucta u3Mensics ot 0,13 mxm (t. banxam, Paiionnas mpokypaTypa) 1o
0,22 mxm (1. XKeskasran, mapk Haypreiz). Koadduuuent Bapuamuu cocrasun ot 9,45 no 22,09 %, npuuem
MaKCHMaJbHbIE II0Ka3aTeNId OTMEUEHbI i T. JKe3kasrana.

JmnamMeTp CMOJISHBIX XOJIOB B JIUCTHAX COCHBI M3MeHsuics ot 0,19 mkwm (mapk I[lo6east r. Kaparanmer) no
0,89 MkM (ckBep okoio AkuMmarta r. banxama). /JlaHHBIN NpU3HAK BapbUpPyeT ¢ MAaKCHMAaJIbHBIM Pa3MaxoM.
Tak, ko3 uieHT Bapuaunu Ui IMCTHEB, COOpaHHBIX B pailoHe Akumara I. banxama, coctasuin 146,26 %,
YTO 3HAYUTENHHO MPEBBIIIAET BAPFUPOBAHIE OCTAJIHHBIX aHATOMUYECKHUX TIOKa3aTesei.
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Tabnuma 2
AHaTOMHUYeCKHe M0KAa3aTeJIM XBOM COCHbI 00bIKHOBEHHOI 13 pa3HbIX TOYeK cO0pa HA TEPPUTOPUH
HenTpanbHoro Kasaxcrana
Ne | Iloxa- Tonuuna Jnuna Tommuna Huametp Tonumua | JiuHa npo- [upuna
3aTed | JIMCTa, MKM JIUCTA, SNUACPMU- BMECTHU- Me30¢hmI- BOZSIILIETO IIPOBOAIILIE-
MKM ca, MKM JIMIIA, MKM Jla, MKM IIy4Ka, MKM Io Iy4Ka,
MKM
1 M+m 2,55+0,09 5,75+0,13 | 0,21+£0,02 | 0,24+0,02 | 0,81+0,33 3,224+0,09 1,234+0,09%*
Cv, % 11,11 6,66 22,09 29,44 122,08 8,05 22,71
2 M+£m 5,68+0,34 7,3540,25* | 0,22+0,01* | 0,60+0,07* | 0,62+0,22 1,69+0,03* 1,62+0,03*
Cv, % 17,89 10,14 9,58 32,62 25,55 5,25 6,09
3 M+m 4,67+0,77* | 9,01£0,69* | 0,20+0,01 0,39+0,07 | 0,92+0,04* | 5,78+0,20%* 1,64+0,03*
Cv 49,3 23,03 15,39 51,72 12,69 10,25 5,5
4 M=+m 3,04+0,42 5,90+0,08 | 0,18+0,00 | 0,28+0,04 | 0,53+0,04 3,04+0,06 1,01+0,11
Cv 41,1 4,61 2,37 48,22 20,5 5,59 32,81
5 M=+m 2,31+0,09 5,49+0,4 | 0,13+0,00* | 0,24+0,04 | 0,34+0,03* | 3,50+0,19% 1,10+0,03
Cv 11,65 19,86 8,53 52,06 23,12 15,87 8,68
6 M+m 2,62+0,03 5,47+0,1* | 0,15+0,01* | 0,234+0,02 | 0,50+0,02 2,82+0,06* 1,17+£0,03*
Cv 3,52 5,25 12,71 21,59 9,96 6,42 8,9
7 M=+m 2,60+0,28 5,82+0,10 | 0,16+0,01 0,42+0,08 | 0,56+0,04 2,65+0,20 1,44+0,21
Cv 32,03 5,22 19,32 59,89 20,88 22,65 44,88
8 M=+m 2,94+0,03 7,2440,09* | 0,16+0,01 0,25+0,02" | 0,48+0,03 3,76+0,07* 1,240,03*
Cv 3,33 3,72 10,98 19,17 18,99 5,82 7,1
9 M+m 3,17+0,07 7,71+0,18* | 0,16+0,01 0,45£0,09 .0,67+0,05* | 4,62+0,36* 1,43+0,06*
Cv 6,17 6,94 9,56 58,27 23,4 23,57 12,2
10 | M+£m 2,93+0,04 5,58+0,27 | 0,15+€0,01* | 0,19+0,01* | 0,54+0,04 3,31+0,1* 1,35+0,03*
Cv 4,4 14,41 16,37 19,46 20,83 9,13 7,37
11 | M+m 2,97+0,04 6,13+0,07* | 0,15+0,02 | 0,27+0,04 | 0,59+0,04 3,40+0,06 1,31+0,06*
Cv 3,93 3,37 15,06 46,35 19,01 5,17 13,4
12 | M#m 2,64+0,07 5,62+0,08* | 0,16+0,01 0,21+0,01 0,56+0,11 3,23+0,06* 1,19+0,04*
Cv 7,65 4,19 13,24 16,16 19,73 5,72 10,.45
13 | M=£m 3,38+0,05 7,01£0,07%.1 .0,16+0,01 0,89+0,43 | 0,58+0,04 4,18+0,05%* 1,4740,04*
Cv 4,1 2,96 21,85 146,26 20,92 3,36 7,92
14 | M=£m 2,84+0,06 6,53+0,17* | 0,13+0,01* | 0,20+0,01 0,43+0,04 3,33+0,25 1,66+0,29%*
Cv 6,03 7,95 15,1 14,67 27,09 22,76 52,48
15 | M£m 3,01+0,05 6,58+0,26* | 0,14+0,01* | 0,21+0,02 | 0,50+0,03 4,03+0,30%* 1,354+0,06*
Cv, % 4,50 3,96 15,32 24,65 19.4 7,52 12,28
*[Ipumeuantre. JJOCTOBEPHOCTH OTIIMYMIA IPU3HAKA B CPAaBHEHHH ¢ KOHTposieM mpu P<0,05.

Tonmuua Me30¢uia nucTa A1 COCHBI OOBIKHOBEHHOW IOKa3ajla MUHUMAaNbHbIE 3HadeHus i [lapka
xKenezHoAopoxktukoB r. Kaparanner (0,34 MkM), a MakcuMalbHble — JUIi CKBEpa OKOIO AKHMaTa T.
Carnaesa (0,92 mxm). [laHHBIN NPU3HAK TaKkKe BapbHUpPOBajJ Ha HU3KOM, CPEIHEM U BBICOKOM ypoBHe. Tak,
MaKCHUMaJTbHBIN Kod(dpummenT Bapuanuu coctaBun 122,08 % ms 1. XKe3kasrana, MUHUMaIbHBIN, 9,96 % —
ropojickoro napka r. Kapkapaisr.

MakcuManbHbple 3Ha4YeHUS JUIMHBI TMPOBOMSIIETO IMydYKa ObUTM OOHApYy>KEeHbl IJisi JIUCTHEB COCHBI,
coOpanHbIX B LleHTpansHOM mapke KyJabTypbl U oTabixa r. Kaparanaer (4,62 MKM), MUHMMaNbHbBIE — JJIS
napka Haypsi3 1. XKeskaszrana (1,69 Mxwm). JlaHHBIN TOKa3aTeNlb BapbUpyeT HA HU3KOM U CPETHEM YPOBHE, OT
5,17 mo 23,57 %. MunumanbHble 3HaueHUs koddduiuenta Bapuanuu (3,36 %) oTMedeHBI AJS JHCTHEB,
coOpaHHBIX B ckBepe I. banxama, makcumanbuble (23,57 %) — mnsa LleHTpanbHOro mapka KyJbTypsl H
oTabixa r. Kaparaujsl.
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r. Kaparanna, [Tapk ITo6ezmpr r. TemupTay, napk Boctox r. Temupray, aBTOCTaHIHS, CKBEP

r. banxam, Akumat, ckBep r. banxam, PailonHas nmpokypaTypa r. Kaparanna, Maiikynyk, napk

Pucynok. [Tomepednsie cpe3sl XBOM COCHBI OOBIKHOBEHHOM, TIPOM3PACTAIOIINX B PA3IMYHBIX TOUKax KaparaHmumHCKO# 1
VYueirayckoii oonacreii (Lentpanbhbiii Kasaxcran)
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[Toka3zarens MWUPUHBI MPOBOAIIETO MyYKa U3MEHsIICA OT 1,19 MM (ckBep okosio aBTOCTaHIMH T. Te-
muptay) no 1,66 MM (Paiionnas mpokypatypa r. bamxam). IIpuzHak BappHpyeT Ha HH3KOM M CpelHEM
YPOBHE, TOJIBKO MaKCUMaJIbHOE 3HaUeHHE BapbUpYET Ha BHICOKOM ypoBHE — 52,48 %.

Baxnouenue

Taxum 006pa3zom, MOXHO OTMETHTH, YTO HAOIIONAOTCS JOCTOBEPHBIE OTIMYHS 110 aHATOMUYECKHUM I10-
KazaTeJsiM M CTENIeHU BapbHPOBAaHUS MPHU3HAKOB XBOW COCHBI OOBIKHOBEHHOW M3 pa3HBIX TO4YeK cbopa. Ycra-
HOBJICHO, Ha HE3arpsA3HEHHBIX M Mallo3arpsi3HEHHBIX ydacTkax (T. Kapkapansl, moc. Ynuwitay, . Carmaes)
HAOIIOA0TCS CpeTHUEe MUKPOCKOITMYECKHE TTOKa3aTelld, a Tak)ke MUHIMaIbHbIe K03 pHUIneHTs BapbUpo-
BaHUs. I[J]H HACCJICHHBIX IMYHKTOB C NPOMBINIJICHHBIM 3arpA3HCHUCM IIPU3HAKHU BApPbUPYIOT C OoJIbIIIEH Yac-
TOTOM.

[lomydeHHbIe NaHHBIE MOTYT HUCIIONB30BATHCS JUII OMOMHIMKAIIMU OKPYXKAroIiel cpebl B HaCEeIeHHBIX
myHKkTax KaparanmuHckoi 001acTH.
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OPTYPpJi reorpausiblK WBLIFY Teri 0ap Kaparaii :KanbIparbIHbIH
AHATOMHSIBIK KOPCETKIIITEPIiH CAJBICTHIPMAJIBI AHATOMMSJIBIK 3epPTTey

OciMIikTep JKanbIpaKTapbIHBIH MOP(HOIOTHSIBIK-aHATOMISIIBIK KOPCETKIIITEPiHIH Kal-KyHi Heri3iHae O0mo-
WHJVKAIWS KOpIIaFraH OpTaHbIH jKai-KYHiH Oaranay ymriH Kojaiisl Tocin. Kaparanner xkoHe ¥YibiTay 00JbIC-
TapblH KaMTHTBIH OpTtanblk KazakcTaH elieyii ©HEpKOCINTIK MIBFapBIHABUIAPEI 0ap eHip. 3epTTeyaiH
MakcaTbl — Opransik Ka3akcTaHHbIH enjiMekeHzepinae oceTiH Pinus sylvestris jKanblpaKTapbIHBIH
AQHATOMMSUIBIK KOPCETKIIITepiHEe CaNBICTBIPMANIBI 3epTTey JKYprisy. HaTmkenep kepceTkeH e, KanbIpaKThIH
Y3bIHABIFEI MEH €Hi, Me30()MJUT KaJbIHJBIFBIHBIH MaKCUMalibl Kepcerkimrtepi — CoT0aeB KalachlHaH;
XKaIbIpaK SMUACPMHUCIHIH KalbIHIbIFbl — JKe3KasraH KajacblHaH; OPbIHAApBIHBIH anamerpi — bankam
KaJIaChIHAH; ©TKI3Till IIOFBIPBIHBIH Y3BIHABIFE — KaparaHabl KalachlHAaH JKOHE OTKi3Till IIOFBIPBIHBIH €Hi
Tarbl bankam kanmacbiHaH TaObuTFaH. benrimepnin OackiM Oelliri TOMEH JXoHE OpTalla JIeHreiine e3repim
OTBIpaJIbl, JKOFapbl Bapuauus Kod(DGHIMEHTI Kaparail KbUIKaHAAPBIHBIH ChIHBIMIBLIBIKTAPBIHBIH  (IIAHBID
JKYPICTEpiHIH) ImameTpi YmIH FaHa OenrineHmi. Pinus — sylvestris KbUIKQHBIHBIH — aHATOMHUSUIBIK
KYPBUIBIMJIapBIHBIH €H TeMeHri kepcerkimrepi Opranblk Ka3akcTaHHBIH ©HEPKACINTIK  eiiMeKkeHaepi:
Kaparaunpl, bankam, Temipray xone JKeskasran, an Yubitay sxoHe CorOaeB ayburaapbl YIIiH Oapiiblk MoH
opra KOHE JKOFapbl jAeHreiine Oo0iIbl. AJIBIHFAH JEPEeKTepAl JKachUl JKEIEKTepAl KoJIaHa - OThIPbII
OMOMHIUKALHS YIIiH KOJIIaHyFa OoJiaibl.

Kinm ce30ep: Pinus sylvestris, Optanbik Ka3akcraH, KpUIKaH, aHATOMUSUIIBIK KOPCETKIIITEP; OMOWHINKAIIHS,
©3TePrillTIK.

K. Tuleshova, A.K. Kali

Comparative anatomical study of anatomical parameters of Pinus sylvestris leaf
of different geographical origin

Bioindication based on the state of morphological and anatomical indicators of plant leaves is a convenient
way to assess the state of the environment. Central Kazakhstan, which includes the Karaganda and Ulytau re-
gions, is a region with significant industrial emissions. The purpose of this study is to conduct a comparative
study of anatomical indicators of Pinus‘sylvestris leaves growing in settlements of Central Kazakhstan. The
results showed that the maximum parameters of leaf length and width, mesophyll thickness were found for
Satpayev city, leaf epidermal thickness for Zhezkazgan city, reservoir diameter for Balkhash city, conducting
beam length for Karaganda city, and conducting beam width for Balkhash city. Most of the signs varied at a
low and medium level, a high coefficient of variation was noted only for the diameter of the containers (resin
passages) of pine needles: It was noted that the minimum indicators of the anatomical structures of Pinus
sylvestris needles were found for industrial settlements of Central Kazakhstan: Karaganda, Balkhash,
Temirtau and Zhezkazgan, while for Ulytau settlement and Satpayev town all values were at an average and
high level. The obtained data can be used for bioindication using green spaces.

Keywords: Pinus sylvestris, Central Kazakhstan, pine needles, anatomical parameters, bioindication, varia-
tion.
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