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STUDY OF ANATOMICAL STRUCTURE PECULIARITIES
OF ANNUAL SHOOTS OF SIEVERS APPLE (MALUS SIEVERSII)
AND APORT DOMESTIC APPLE (MALUS DOMESTICA) CULTIVARS

Abstract. Formation of Zhongar-Alatau State National Natural Park has a universal value in conservation of
biodiversity and renewal of natural mountain landscapes with special genetic, ecological, aesthetic and historical
significance. It also provides the possibility to conduct research and various types of recreational work as well as
implementation of educational work. The main purpose of the park is to preserve the gene pool of wild fruit forests
of global importance.

There are currently urgent issues in the field of conservation and development of genetic resources in Zhongar-
Alatau SNNP in the Republic of Kazakhstan. Threat of plant diversity extinction in forests has dramatically
increased because of rapid development of scientific and technological progress. In this regard, we sought new op-
portunities for improving the productivity of genetic reserves and preserving the biological diversity of Sievers apple
wild fruit plantations.

The goal of the study was to examine and compare anatomical structure of Sievers apple and Aport domestic
apple annual shoots, grown in the conditions of Zhongar Alatau highland. When conducting research, we used the
following methods for microscopic studies of botanical objects: making micro-specimens, staining, defining the
biometric parameters of cells, statistical data processing, anatomical description, comparison and analysis of
obtained results.
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N3YUEHHUE OCOBEHHOCTEN AHATOMUYECKOI'O CTPOEHUA
I'OANYHBIX HOBEI'OB 5IbJIOHU CUBEPCA (MALUS SIEVERSII)
N ABJIOHU JOMAHIIHEN (MALUS DOMESTICA) COPTA AITIOPT

Annoramust. Gopvuposanue KoHrap-Anarayckoro rocyJapcTBEHHOTO HANHMOHAILHOTO HMPHUPOJHOTO HMapKa
0071a1acT YHUBCPCANBHBIM 3HAUCHHCM — 3TO COXPAHCHHSA OMOPA3HOOOpasHsi H BO30OHOBJICHHC CCTCCTBCHHBIX
TOPHBIX JAaHAMA(TOB, 00IANAIOIINX OCOOCHHOW T'CHETHUYECKOW, IKOIOTHUYECKOH, ICTCTHUCCKOM W HCTOPHUCCKOH
LCHHOCTBHO; KPOMEC TOTO, 00CCIICYHBACT BO3MOXKHOCTH TMPOBCACHUA HAYTHBIX I/ICCJ'IGI[OB&HI/Iﬁ U Pa3JAIHBIX BHOOB
PEKpEanHOHHBIX PadoT, a TAKKE PEATU3AIMIO MPOCBETUTEILCKOH padoTsl. OCHOBHOM JKe IIEBIO0 MAPKA CUMTACTCS
COXpaHEHHE TeHO(OHAA TUKOIUIOOBBIX JIECOB HMCIOLIMX INI00ATBHOE 3HAUCHHE.

B macrosmiee Bpems B PecnyOimike Kazaxcran HaOMFOmAIOTCA OCTPBIC MPOOJICMBI B OOTACTH COXPAHCHHUS H
pa3BUTHS TeHETHYCCKHX pecypcos B XKonrap-Amarayckom I'HIIIT. U3-3a 6ypHOTO pa3sBUTHI HAYYHO-TEXHHYECKOTO
MpoTpecca Pe3K0 BO3POCTA YIpo3a MCUYC3HOBCHHS PACTHTEIBLHOTO PA3HOOOpasus ecoB. B cBiI3m ¢ 3THM H3bIC-
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KHUBAKTCA BCC HOBBIC BO3MOXXHOCTH IJI1 MOBBIMICHHA NMPOAYKTHBHOCTH T'CHCTHYUCCKHX PE3CPBATOB U COXPAHCHIA
OHOJIOTHICCKOTO Pa3HOOOPA3H TUKOILIOAOBBIX HACAKICHHH s10m0HH CHBEpCa.

Llenbio wCCIEIOBAHUSI OBLIO HM3YYUTh W CPABHUTH AHATOMHYCCKOC CTPOCHHE TOMUYHBIX MOOCrOB SIOIOHU
CuBepca ¥ SO0IOHH JOMAIIHEH COpTa ANOPT, MPOM3PACTAIOIIUX B YCIOBHSIX BBHICOKOrOpbsi JLKyHrapckoro Anartay.
HpI/I NPOBCACHUA I/ICCJ'IGI[OBaHI/Iﬁ HUCTIOJIB30BAHBI MCTOABI NMPOBCACHUA MHKPOCKONMHUYICCKOTO H3YYCHUA OoraHu-
YECKUX OOBEKTOB. H3TOTOBICHHC MHKPOMPEIAPATOB, OKPAIIMBAHHC, OMPEACICHHC OHOMETPHUCCKHX MOKA3ATCIICH
KJICTOK, CTATHCTHYECKAd 00paldOTKA JAHHBIX, AHATOMHYCCKOE OMHCAHHC, CPABHCHHEC W AHAIM3 TMOJYUYCHHBIX pe-
3yIITATOB.

Kmouennie ciioBa; a010H:1 CuBepca, anopt, TOAWIHBIC TOOCTH, YCPCHKH.

Beenenne. MHorue yueHbIE VTBEPXKIAKOT, YTO OCHOBHBIM TIeOrpa)MuCCKUM LICHTPOM NPOUC-
XOKACHUS KYJIbTYPHOU SIOJIOHHU SIBIIIIOTCS OOIIMPHBIC TCPPUTOPUH KPYMHEHIINX TOPHBIX CUCTEM A3HH —
Konermar, Anaiickuii xpeGer, 3awmuiickuii, [Dxynrapckuii Amaray, ®epranckuii u 3epaBIIAHCKHIA
xpeOth1, Tamacckuii Anaray, Tsup-lllans. UMeHHO B 3TOH reorpadudeckol 001acTH COCPEAOTOUCHO
OCHOBHOE BHJOBOC Pa3HOOOpAa3ne MUKOPACTYINUX SONMOHb, UMCIOIIMX OOJICE APCBHES MPOHCXOKICHHE,
YeM OCTAJIBHBIC M3BCCTHBIC Hayke BuAbl s100HB (poa Malus). Juxopacrymas sOmons Kaszaxcrana
BIICPBBIC OblTa OrmcaHa pycckum Gorarnkom Morannom Cusepcom. S6mons Cisepea (mar. Mdlus sievér-
sif) pacnpoctpadeHa B mnpearopHeix 3oHax Cpeanedt Asum u Kazaxcrana. Cormacno JIHK-uccneno-
BaHUSIM, SIBJSICTCS POJOHAYATPHULICH MHOTHUX COBPEMCHHBIX COPTOB KYJIBTYPHBIX s1070Hb. Ha Teppu-
topun Kazaxcrana oxono 75 % pour si6qoun CuBepca COCPSAOTOUCHB B OCHOBHOM B 3JAWIMHCKOM H
bxynrapckom Anaray [1].

Sonons gomamusst (Malus domestica) B JUKOM BHIE HE BCTPEUACTCS, 3TO HCKYCCTBEHHO CO3IAHHBIN
Bua. B 2010 roay rpynmoi yuEHBIX U3 pa3HBIX CTpaH paclu(poBaH MOTHBIN F¢HOM SOJOHH AOMAaITHEH
(copt l'ongen Hemumec). On coaepxut okoj0 57 Teicsy reHoB [2-6]. Taxxke mo JIHK-amammsy yc-
TaHOBJICHO, uTO H3BecTHBIC 2500 coproB s1010HM momainHeH mpoucxodsaT oT s0gouu Cusepca [7-15].
OnuH U3 U3BECTHBIX COPTOB AOIOHU JOMAINHEH ANOpT (NEpBBIC VIIOMHUHAHHUS B MOHACTHIPCKHUX 3aITUCIX
1175 roxa) O 3aBe3eH B Kazaxcrau (B ropox Bepnsiii, HerHe Anmarsl) nepecencHuem Eropom Peapko B
1865 roay. Heckombko uepeHKOB AmopTa OH NMPUBWI HA si0noHe CUBEPCa U MOAYIWI KPYIIHBIC, BKYCHBIC,
KpacuBbie oAbl BecoMm 10 250 rpammos [16-19]. ¥V Amnopra B pe3yapTare MHOTOBEKOBOTO OTOOpa B
Pa3IMYHBIX 30HAX CTPAaHBbI MOSBUIOCH MHOTO KIOHOB, HCKOTOPHIC M3 KOTOPBIX TMOJYYHIIH COPTOBBIC H
VHBIC U MCCTHBIC HA3BAHUSL.

VYuuteBasg TO, YTO0 B (OPMHUPOBAHUH H MPOHCXOKACHUU cOpTa AmopT GONBIIVIO POJb ChIrpaia B
KavecTBe moasos s10mous1 Cusepca, BO3ZMOKHO, aHATOMHUYECKUE MPU3HAKH CTPOCHHS MOAMYHBIX NOOCTOB
3TUX PACTCHHH UMCIOT OJHHAKOBBIE OCOOCHHOCTH CTPOCHUS, MPHOOPETCHHBIC B PE3VNIBTATE CENCKIHOH-
Horo mporecca. Ecnu u3yucHue 0coOCHHOCTCH aHATOMUYECKOTO CTPOCHHUS MOJHYHBIX MOOCTOB SIOJOHH
Cusepca u 20510HU JOMAITHEH copTa ATIOPT NMO3BOIHT ONPEACTUTh HACHTUYHOCTE B AHATOMUH CTEOMS, TO
3HAHMS TI0 CTPOCHUIO JTYYCBOHM MAapCHXHMBI 0OCCIEYAT MPAKTHYECCKOE MPUMEHCHUE MPH BETECTATHBHOM
Pa3MHOKCHHH STHX BHIOB M MOCIYKHT OCHOBOHM I CO3MaHHSI TEXHOJOTHH 3CJICHOTO YCPEHKOBAHHS H
MOATBEPAUT MPOUCXOKACHUE 0T 16moHu CuBepcea.

Hens uccaenoBaHusi: N3YIUTh U CPABHUTh aHATOMHYCCKOE CTPOCHHE T'OAMYHBIX MOOETOB SOIOHU
Cusepca u a010HU AOMAIIHEH COpTa AMOPT, MPOU3PACTAIONINX B YCIOBUSIX BRICOKOTOPBs JIKYHrapceKoro
Anaray.

MeTtoab! Hcc/IeA0BAHMSA: IPU TIPOBEACHUN HCCICIOBAHUHA UCTIOIB30BAHBI METOABI MMPOBEACHHUS
MHUKPOCKOITHYCCKOTO H3YUYCHHS OOTAHMYCCKHX OOBCKTOB. W3TOTOBICHHUE MHKPOIPENApaToB, OKPALIH-
BaHHE, OMPCACICHUEC OHOMETPHUYUCCKUX TMOKA3aTeled KIETOK, CTaTHCTHUeCKas o0padoTka JaHHBIX,
aHATOMHYCCKOC OTIMCAHUE, CPABHCHHUC U AHAIN3 MOIYICHHBIX PE3YIbTATOB.

PesyabTate! uccaegoanuii u ux odcyxaeHue. OOpa3yroOmUiACs U3 MOYKH B MPOLECCE BECCHHETO
pocta mober g0MOHHM TOKPHT smuacpmoil. Ha mnomepeuHoM cpese ero 3aMeTHbl CEpALICBHHA C
HNPUMBIKAIOMICH K HEM HNEPBHYHOM KCUJICMOM M OUEHb PAHO BO3HUKAKOIIHE CIUIOLIHBIC CIOU BTOPHUYHOM
KCcuaeMbl, kamOust, ¢GIodMbl U MEepBUYHON KOpbl. OAHAKO VK JICTOM IMOJ SMHACPMOHN 3aK/Ia bIBACTCS
MpoOKOBHIH KaMOuii — ¢enmnoreH u Gpopmupyetcs nepuaepma. [Tox HEKOTOPEIMHU YCTEHLIAME 00pa3yIOTCA
yeueBHukd. C 00pa3oBaHUEM NEPUACPMEL, 3AKAHYHBAOLTUMICS K OCCHH, KICTKH SIIHICPMBI OTMHPAIOT.

[Ipu nzyueHun cTebs SIO0IOHH HEBOOPYKCHHBIM TNIA30M HA MONEPEYHOM CPE3€ YCTKO Pa3IHvacTCs
PO U 3a00I0Hb (PUCYHOK 1).
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Pucynoxk 1 — [lonepeunsiii cpes: A — crebens 161m0Hu CuBepea; b — crebens g010Hu JomanHel copra Aiopt (x40)

B saapoBoii wactu pacmonaracTcs KCHIEMa, COCTOAINAS M3 COCYAOB PasHbIX pasmepos. llpu stom
PacIoNoKEHUE COCYJOB B KCHIEME HOCHT OcccucTeMHBIH xapakrtep. Ilepexon ot paHHEe# ApeBeCHHEI
TOAUYHOTO CJI0S K MO3AHCH MPOMCXOIUT MOCTCIICHHO. | oMuyHbIH C/10M S0JOHM — CICTKA U3BUIHUCTHIA U
HCOJMHAKOBBINA MO MHMPUHE. | OAMYHBINA CJIOW TO CY’KAaeTCs, TO PACIIUPSICTCs, 00pa3ys KOJbLIO HEIpa-
BUJIBHOH (DOPMBIL.

3aroroBka 0OBCKTOB ISl UCCIICAOBAHMI OBLIA MPOBEACHA B MOMCHT HHTCHCUBHOTO POCTa CTCOMS B
TONMIIUHY 33 CYET narepanbHOd MepucreMbl. [lostomy kamOuanpHas 30HA ¢ MOMOABIMH Hexudde-
PCHLMPOBAHHBIMH KJICTKAMH 3aHUMACT Ha MOoNepedHoM cpese a0moHb 9,4-13,0% (tabmvna 1).

TaGmura 1 — [Ipomepsl pacTUTENBHBIX TKaHEH U KOMIUIEKCOB M UX COOTHOITIEHUE Ha TIoIIEpedHOM cpese (x40)

Bun Cep/iieBrHa Kcunema Kamomit Kopa IIpoGxa O6mas pmHa
GO 217 141.5 83 144.5 435 629.5
Cusepca 34,5% 22.5% 13,0% 23,0% 7.0% 100,0%
SIGITOMS 204 322 73 141 34 774
AriopT 26,4% 41,6% 9.4% 18,2% 4.4% 100,0%

Hna wayueHns Oblmd OoTOOpaHBl CTEONMM TOAMYHBIX MOOCTOB MPUMEPHO OJHHAKOBOIO JAHAMETPA.
CpaBHeHHME aOCONIOTHBIX U OTHOCHUTCNBHBIX IMOKA3aTCICH DPACTHTENBHBIX TKAHCH W KOMIUICKCOB CIO-
COOCTBOBAIO BBISBICHUIO CXOACTB M PAa3NHYHI B aHATOMHYCCKOM CTPOCHHH CTEOIS M3YUCHHBIX BHIOB
a0monu. Tak, B LIEIOM, YCTaHOBICHO, YTO MOKA3ATEIA OTHOCUTEIBHBIX BEITHUHH OCHOBHBEIX KOMILTCKCOB
TKAHCH HE3HAYMTENBHO OTIHUAOTCS y o0cux BHAOB sA0n0oHM. HaOmromaetcs HeGonmpmmas pasHHIa IO
JUAMETPY CEPALCBHHEI U MPOBOASIINX KOMIIOHCHTOB. Y S0NMOHH NOMAINHEH copTa ANOPT B pe3ynbrare
JCATCIBHOCTH KaMbOus GopMupyercsa 6onee MOLTHBIHN crol kenaeMsl (41,6%), yem ¢moamer (20,3%), a 'y
sononu Cusepca — cepauesuna (34,5%) u B paBHol cTeneHu - kcunema (22,5%) u dpmosma (23,0%).

Hna s6morum Cueepca XapakTepHbBl 0OJice BBIPAKCHHBIC AHATOMHYCCKHC HEPOBHOCTH IEpUME-
JOVIUISIPHOHM 30HBI, CBA3AHHBIC € 3AI0KCHHEM H (HOPMHUPOBAHUEM TOAUYHOIO KOMbIA KaMOWsI. ITH HEPOB-
HOCTH BappUPYIOT v s0monn Cusepca B npeaeaax 30-100 MM, y sOnoHH copta AMOPT MEHEE BBIPAKEHBI
u coctaBiaroT 20-40 Mim.

VY H3VYEHHBIX BHIOB SIONOHb — OUCHb Y3KHC CCPALCBUHHBIC JIYYH, KOTOPBIC MOYTH HEPa3THIUMBI
HCBOOPYIKCHHBIM TazoM. JlyueBas mapeHXUMa TOJUYHOrO MoGera COCTOMT W3 IEPBHUYHBIX CEpaLe-
BUHHBIX nyuci. [lepBUYHBIC CEpALICBUHHBIC NYYH, CIOMKCHHBIC KJICTKAMH NPOKAMOMATBHOTO U KaM-
OUATBHOTO MPOUCXOXKICHHS, COCTUHSIIOT CEPALICBUHY CTEOMS ¢ €ro KOpoi (PUCYHOK 2).

Ha anaromuueckux mpemaparax BUAHO, YTO IO MEPE Pa3BUTHA MEPBUYHOTO CEPALECBHHHOTO JIyda
€ro THCTOCTPYKTYpa MPETCPICBACT WU3MCHCHHUS B CIOXKCHHH IYUYCBBIX KICTOK. B obmactu mpokam-
6uanpHOro (POPMHUPOBAHUS CCPALCBHHHBIC TYUIH CIIOKCHBI, MPEUMYIICCTBCHHO, KBaAPATHBIMH TYUYCBBIMU
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Pucynok 2 — CrpoeHue rouHoro mnodera Ha IOIepeuHoM Cpese:
A — g6nonu Cusepcea (x400);, b — s0monu joManHel Atiopt Ha rotiepedsoM (x400)

KJICTKaMH, a Jajaee Mo OCH jyda (opMa KICTOK YacTO MCHSICTCS, CTAHOBSICH BBITSHYTOH BIOJIb OCH JIy4a
(eKauue KICTKH).

B ctpoecHrn nyueBoii mapeHxuMsl kak y 1010Hu CHBepca, Tak B S0JOHH AOMAamIHed copra Amopt
mpeodIaaaroT OXHOPsIAHBIC Jyud. KoMM4ecTBO ABYPSAHBIX Jdyueil 3HaumTe pHO MeHbine (8-12,9% nHa
nonepeunoM cpese, 21,1-23,8% Ha TaHreHTATBHOM CPE3e).

[Mo rucrocTpykType CEpALICBHHHBIC IYYH BCTPCUAOTCS TOMOLIC/UTIOIPHBIC MATHCATHBIC, CIIOXKCH-
HBIC TOJIBKO U3 CTOAINUX KJICTOK, U I'CTCPOLCIITHOIAPHBIC, CIIOXKCHHBIC KaK CTOAYUMU, TAK U KBaAAPATHBIMU
KJICTKAMH Ha TAHTCHTAJBHOC cpese. Ha momepeuHoM cpese 3TH KBaaparHbIC KJICTKH MOTYT OBITh JIC)Ka-
quMH, O0COOCHHO OnmM3Ko K KamOuajpHOU 30HE. [Ipu 3TOM y copra AMOPT reTEPOLCILIIONSPHBIC ABY-
PSAHBIE TyUYH UMEIOT JIEKAUHUE KJIETKH B CPEAHEH 4acTH JIyueH.

TaGmuira 2 — Huco cep/ieBUHHBIX Iy yeli B ipeBecuHe ¢1elis 010HN CHUBepea Ha IOIIepeYHOM aHaTOMUYECKOoM cpese (x40)

SI6nons Cusepca Copr Atopt
TToxazatenm my4eBoit mapeHKUMBI
TIIT. % TIIT. %
Beero cepieBUHHBIX JIyueii Ha cpese 116,6+3,5 100,0 150,0£2 .4 100,0
HucIto NepBUYHBIX JIyUeit 116,6+3,5 100,0 150,0£2 .4 100,0
W3 HUX OTHOPSTHBIX 101,242,1 87.1 138,1£1,9 92,0
JIBY pSUTHBIX 13,6+1,4 12,9 11,9£1.,3 8.0

Ha mpoxonpHBIX TaHTEHTANBHBIX cpe3ax ApeBecHHbI cTeOns a0monn CuBepca nydeBas NapeHXHMa
TaKKe MPEACTABICHA OJHO-, ABYXPSAAHBIMU Jydamu. 110 pSgHOCTH B CIOKEHUM NYYCBOH MapCHXHUMEI
Mpeod/IaAar0T OAHOPSTHBIC CEPALCBUHHBIC Ty YU, CIIOHHOCTh KOTOPBIX PaBHA 5-25 IyUCBBIM KICTKAM UITH
120-420 mxMm. OOgHOpAOHBIC NYYH COCTOAT W3 KICTOK ABYX MOP(OIOTHYECKUX THIOB. KBaIAPATHBIX
(M30AMAMETPHYECKUX) U CTOSYMX, T.€. BBITSHYTHIX MO OocH cTeOms. CToS4YHe KISTKH PaclONIOKCHBI B
ONHOPSTHBIX Ty4YaxX KaKk OJMHOYHBIC KPAcBhIC MM 00Pa3yIOT OKOHYAHUA U3 2-5 myueBbIX KieTok. Keaz-
PaTHBIC KJICTKH 3aHUMAIOT TAKKC CPEIHION YacTh OJHOPAOHBIX dyucH. Takum oGpazoM, OJHOPSIHBIC
CCPALICBUHHBIC JTYYH O THITY CIOKCHHS KICTOK SBILIOTCS T€TEPOLCIITIONSIPHBIMH.

JBYpsiaHBIC IyYH HA TAHTCHTAIBHBIX cpe3ax coctaBsioT 21,1% ot obmmero uucna ayyeH, BUAUMBIX
B monie 3peHus Mukpockona (tabnuna 3). Cpeanss cIoHHOCTD ABYXPAAHBIX Tyuch paBHa 10-20 nyueBbiM
kiaeTkaM win 150-200 mxM. Tlo ruCcTOCTPYKTYpE ABYXPATHBIE JTYYH CIOKEHBI TOJBKO KBAIPATHBIMH
JVYEBBIMU KJICTKaMH (TOMOLCIUTIONSPHBIA THI JIy4a) WA KBAJPATHBIMH U CTOSYHMH, CPEIU KOTOPBIX
Mpeo01aaalT KBAAPATHBIC KJICTKH, T.C. THII JIy4a — FeTCPOLICILTIONSPHBIH.

Crosume e KIETKH, BRICOTA KOTOPHIX JUIOL B 1,5 paza Gonbplic [MHPUHBI, PACIONOKEHBI B TAKHX
JAy4ax MPCHMYLICCTBCHHO KaK OJHMHOYHBEIC KPAacBBIC, UTO IMO3BOJIICT OXAPAKTCPHU30BATh 3TH JIYUH Kak
TETCPOLICIUTIONSPHBIC € PETYIIPHBIM TUIIOM CIIOKEHHS JIVUCBBIX KICTOK (PUCYHOK 3).
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TaGmmria 3 — Uncito cep/ieBUHHBIX JTyUel Ha TAHT€HTAILHOM cpe3e JpeBecUHbl ¢T1elis 010HN CHUBepcea
(B mone 3peHust Mukpockora x100)

SI6nons CuBepca S16nous Atiopt
Tlokazaremm
TIIT. % TIIT. %
Bceero cepiieBUHHBIX Tyueit 19,6+2.,05 100,0 21,120 100,0
W3 HUX 0 THOPSTHBIX 15,3+1,2 78,9 16,1+1,.3 76,2
JIBY PSLTHBIX 4.3+0,8 21,1 5,0£0,9 238

Pucynok 3 — [Ipo1onbHBI TaHTeHTAIBHBIA Cpe3:
A — ctebirs s610Hu CuBepcea (x100); b — a6monu romarntaeit Anopr (x100)

Ha npoaonpHBIX TAHrEHTATBHBIX CPe3ax APCBECHHBI cTEOIA copTa ATOPT MyUcBas MAPCHXUMA TAKKE
MPEACTABICHA OXHO-, ABYXPAAHBIMU nTydamu. [lo pAaHOCTH B CIOKCHHH Ty4YEBOU MAPEHXHMEBI IPEOO-
JaAaf0T OXHOPSAHBIC CCPALICBHUHHBIC VUM, CIOMHOCTE KOTOPHIX paBHA 15-30 Ty4eBRIM KICTKAM WU
420-611 mxm. OgHOpSAOHBIC TYYH COCTOAT W3 KICTOK ABYX MOPQOIOTHYCCKHUX THIOB. KBaIAPaTHBIX
(M30AMAMETPHYCCKUX) H CTOSYHX, T.C. BBITSAHYTHIX O OcU cTe0s1. OJHOPSIHBIC TyYH BCTPEUAIOTCS JBYX
tunoB. [Ipeobnazaromuii nepBblii THII TVYCH COCTOMT TONBKO H3 CTOAYMX KieTtok. Bo BTOopoM Tume
CTOSUHE KICTKH PACIOIO0KEHE! KaK OJMHOYHBIC KPACBBIC HIIH O0Pa3yIOT OKOHYAHUS U3 2-5 MYUICBBIX KIic-
Tok. KBaaparHbie KIETKH 3aHUMAIOT CPEAHIOI YacTh OXHOPAAHEIX TyucH. Takum oOpazom, OJHOPSIHbIC
CEpALECBUHHBIE JIyYd IO THIY CJIOKCHHMA KIETOK SBJIAIOTCA TOMOICIUTIONMIAPHBIMH M TETSPOLSIUTIO-
JSIPHBIMHL.

JBypsaHbIC TyYH HA TAHTCHTANBHBIX cpe3ax cocTaBmaroT 23,8% oT obwero uncna ay4ed, BUTAMBIX
B onie 3peHus Mukpockona (tabnuna 3). CpeaHss cI0HHOCTD ABYXPSAAHBIX TyucH paBHa 18-26 myueBbIM
kiaeTkaM win 190-260 mxM. Ilo ruCTOCTPYKTYpE ABYXPATHBIE JIYYH CIOKEHBI TOJBKO KBAIPATHBIMH
JVYEBBIMU KJICTKAMH (TOMOLCIUTIONSAPHBIA THII JIy4a) WA KBaJPATHBIMH U CTOSYHUMH, CPESOH KOTOPBIX
Mpeo01aaat0T KBAAPATHBIC KJICTKH, T.C. THII JIy4a — FeTCPOLICILTIONSPHEIH.

Hsyuenne cTpoeHMs CEpALCBHHHBIX JIYYEH HA NPOJOIBHOM PAXHAIBbHOM CPE3€ MO3BOISIECT TOYHO
VCTAHOBHTh MOP(QOIOTHUYCCKUH THIT JIYUEBHIX KIeTOK. Cpenn KIEeTOK My4YCBOH MapeHXUMBI BBLACISIOTCS
JBA OCHOBHBIX THIA. KJICTKH, HauOOnece INUHHAS OCh KOTOPBIX OPHCHTHPOBAHA PAAUANBHO (JICKAUHC
JVUEBBIC KICTKU), U KIETKH, Y KOTOPBIX 3Ta OCh OPHCHTHUPOBAHA BEPTHKAIBHO (CTOSUHC JIYUCBHIC KICT-
kn). KneTku, KoTopbie BBITTSIAT H30JHAMETPUICCKUMH HA PAIUATBHBIX CPE3ax APCBECUHBI, HA3BIBAOTCS
KBaJPaTHBIMH JYVYCBBIMU KJICTKAMH M MNPCIACTABISIOT COOOW MOAM(HKALMUIO KICTOK CTOSYCTO THIIA.
OCHOBHBIMH ONPEACTSCMBIMHE TApaMETPaMH JIYUCBOW NAPECHXHMBl HAa PAJHATBHOM CPE3C SABISIOTCS
CIOMHOCTG (BBICOTA) U JJIMHA CCPIALCBUHHBIX IYYCH H COOTBETCTBEHHO BBICOTA U ATTHHA JIYUCBBIX KICTOK.
Ha pagmanpHBIX cpe3ax Jiyue BUACH XapakTep H3MEHEHUH X THCTOCTPYKTYPHI B IIPOLIECCE PAAHAIBHOTO
pocTa APEBECHHBI.

Ha npogoneHOoM paguamsHOM cpe3e apesecunbl cTeOis si0morn CuBepca y4aCTKU MHEPBUUHBIX
CCPALICBUHHBIX JIyUCH, PACIONOKEHHBIC BOIW3H MEPUMENYJUIIPHON 30HBI, CIOXKCHBI KBaJPAaTHBIMH U
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CTOSUHMMU KJICTKAMH MPOKaMOHATBHOTO MPOUCXOKACHHS, a Aalee B Pe3ynbTare KaMOHAIBHOTO MIPHPOCTa
JPEBECUHBL CTPYKTYpPa Ty4EeBOH MAPEHXUMBI MEHSETCS, U B €€ CTPOCHHUH MOSIBISIIOTCS JEXKAUUE JTyUEBbIC
KJIETKH.

HNmenHo 3TH yyacTku 1o AMHHE JTy4da GOPMHUPYIOTCS B IEPHOJ 3arOTOBKU U BBICAIKU HA VKOPCHCHHE
3€JICHBIX YCPCHKOB, MOSTOMY IPH XapaKTCPUCTHKE NTYYCBOH MAapeHXHUMBI, MPEXKIEC BCEro, odparmanm
BHHUMAaHHUE HA 3TY YacTh CEPALCBUHHBIX Tyvuch (pucyHOK 4). CTosuue ke KICTKH, BEICOTa KOTOPHIX JIUIIb
B 1,5 pasa Gomplie ITUPUHBI, PACTIONOKEHB! B TAKUX TyYaX MPEUMYIIECCTBCHHO KaK OJHHOYHEIC KPACBBIC,
YTO MO3BOJSIET OXAPAKTEPHU3OBATh STH JIYUH KaK TeTCPOLICILTIONSPHBIMU (PUCYHOK 4).

A b

Pucynok 4 — [IpoionsHbIi paJaibHbIN cpe3 JApeBecHHbI cTelIns 010 CuBepcea (x200)
s0JI0HA loManHel copra Aniopt (x200)

Ha npomonsHOM paamanbsHOM cpe3e APEBECHHBI CTEONS A0JOHU cOpTa ANOPT YYACTKH NEPBUYHBIX
CCPALCBUHHBIX IVYCH, PACHOJIOKCHHbIC BOMH3M MNECPUMEAYJULIPHONW 30HBI, CIOMXCHBI KBAAPATHBIMU
KJIETKAMH NMPOKAaMOHMANTBHOTO MPOHUCXOXKACHHS, a JAJIEe B PE3yNbTaTe KaMOMAIbHOTO MPHPOCTA IPEBE-
CHHBl CTPYKTYpa JYYCBOM MAPCHXUMBI MCHACTCA, M B €€ CTPOCHHH MOSBISIOTCS JICXKAUHC TyUCBBIC
kneTky. Jlexxaune nmydeBbie KIETKH PACTIONO0KEHEI POBHBIMH MAPAIICIbHBIMH PSIIAMH.

st onpeaeaeHNs COOTHOIICHHH BEMHYHH TyUCBHIX KIETOK (LTHPHHA, BHICOTA, AJTHHA) [THPUHA ObLa
MpUHATA 32 1 ¥ K €€ BETHMYUHE PACUNUTAHbI JJIHHA U BRICOTA.

TaGmurra 5 — Pa3Mepsl 1yueBbIx KI€TOK S0I0HU (U3M. 400)

IIpomonpHbIii cpe3
IToniepeunsrii cpes
Bun TanreHTaIbLHBIA PammanbHeni
JUIUHA IIMUpPUHA BBICOTA IMUpUHA JUIUHA BBICOTA
Slonons Cusepca 58,1 47,1 56,1 558 75,8 542
Sl6nons Atiopt 773 53,6 70 49,1 64,7 53,1

Tak, COOTHOIICHHE BENUYMH CPEAHCH ITYyYCBOH KIICTKH CEpALCBHHHBIX nyvucH sOnonun Cusepca
cocraswio 1 : 1,3 : 1,1, ay sGmonu copra Amopr 1 : 1,4 : 1,2 JlaHHOC COOTHOIICHHE TO3BOSIET CACNATh
BBIBOJ O MpeoOIaJaHnuH B CTPOCHUH CEPALCBHHHBIX Ty4eH v 00eHX BUAOB SIOJ0Hb KBAaPATHBIX KJICTOK.

[lapaMeTprl IIHPHHEL, ATHHBI U BEICOTHl «CPEIHEH» KIICTKU Ty4eBOH mapeHxuMBI 10moun Cusepca
HMEIOT cooTHomenue pagHoe | @ 1,3 : 1,2, ur0o yka3sIBaeT Ha CIOKEHHE CEPALCBUHHBIX JIVIEH B OCHOB-
HOM KB3JAPATHEIMU 1O (opMe MTyUECBBIMH KICTKaMu (Tadinna 5).

Y cTaHOBNEHHAS CBA3b MEXKAY OCOOCHHOCTSAMH CIOKEHHS CCPALCBHHHBIX Jy4ueH ctebmst u oOpaso-
BaHHEM MNPUAATOYHBIX KOPHCH OTKPHIBACT PEajbHBIC BO3MOXKHOCTH MPOTHO3ZHUPOBAHUS YKOPCHICMOCTH
pactenuii mpu ux oTOOpe Ans 3eieHoro uepeHkosanus [20]. [TostoMy H3ydeHHE aHATOMHYECKHX OCO-
OCcHHOCTEH cTpocHHs cTebns ToANYHOro nobera W ayueBod mapeHxuMbl f0moHU CuBepca U g0JOHU
JOMAIIHEH copTa AMOPT MO3BONSCT CPABHUTHh M ONPEACIUTh YPOBECHB CXOACTBA U PA3NIUYHMU, a TAKKE
OMPEIETUTh MOTCHIHATBHEIC BO3MOKHOCTH PA3MHOKCHHS PACTCHUS 3CJICHBIM YCPECHKOBAHHEM

OCHOBBIBASICh HA MOJYYCHHBIX PE3VNIbTATaX MO KOJIMYCCTBY ABYPSOHBIX CCPALCBHHHBIX Ty4cH Ha
MOTICPEYHOM W TAHTCHTATBHOM Cpe3axX, MOXKHO NPCAMOIOXHTh, YTO MHNOTCHLUHAIbHAS KOPHEOOpaso-
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BaTC/IbHAS CIIOCOOHOCTD s1010HH CUBEpca pH 3CACHOM YCPCHKOBaHUU OYACT B cpeanem He Oonee 17%, a
v sa010Hu noMamuel copra Amopt He Oonee 16%. Ilpu 3ToM, yuuTHIBasg, UTO B CIOKEHHUU ABYPSIHBIX
AyHeH NekKadue KICTKH BCTPEYAIOTCA B CPEIHEH YaCTH TOJIBKO V OTACTBHBIX JYYCH, TO U KOPHEOO-
pasoBaTenbHas CIOCOOHOCTE 3CICHBIX YCPEHKOB OYIET 3HAYUTEIBHO HIDKE UX konmdecTsa. [lomyucHHbie
PE3VAbTAThl OATBEPKAAIOTCA JTUTCPATYPHBIMH JaHHBIMH, B COOTBETCTBUHU C KOTOPBIMH YKOPEHACMOCTD
3enacHbIX YepeHKoB s0moun CuBepca cocraswin 12% [21, 22].

BeiBoabI: HA OCHOBAaHHH MMOJYUCHHBIX JAHHBIX MO AHATOMHYCCKOMY CTPOCHHIO FOJUIHOTO modera u
aHanu3a JUTCPATYPHBIX CBCACHHUH HCCICIOBAHHBIX BUAOB S0JIOHD MOXKHO CIACTIATh CICAVIOMINE BBIBOIBL:

1. B anaromuueckoM cTpocHuM CTeO/st roguuHoro moGera siomonm CuBepca npeobiaamacT Jous
cepauesunbl (34,5%), kcunema u (aosMa OPSACTABICHBI B paBHbIX 01X (22,5% u 23,0% cooTset-
ctBeHHO). CepALICBUHHBIC TVYHM OYCHb Y3KHE M JENATCS HA OJHO- M ABYXPSAAHBIC NepBUUHEC yud. Ha
MOTICPEYHOM AHATOMHYCCKOM Cpe3c B JYICBOM HapeHXHME ApeBecHHBI A0710HH CuBepca mpeobnanaroT
oxuopsiaubie (87,1%), ABypsiaHbIC COCTABISIOT jiniib 12,9%.

Ha mpomonpHBIX TaHreHTATBHBIX Cpe3ax APCBECHHBI CTEOMM JIydeBas HApCHXMMA TAKKE Mpe-
CTaBJICHA OJHO-, ABYXpsaHbiMu jydamu. |Ipeodnanaror oxuopsiaaeie ayuu 78,9%, aBypsaHbie nyuu
coctaBioT 21,1 %. Ha paguameHOM cpese CepALCBHHHBIX Ty4YCH MpeoOIagaroT KBAAPATHHIC TYUCBEIC
KICTKH.

2. Y sb6nouu gomaimnuei copta Amnopt mpeobaaxaet momst kcwiema (41,6%), a mons cepaueBHHBI
(26,4%) u dpaosma (18,2%) snaunteapHo MeHbine. CEpALCBHHHBIC TIyUYH TAKKE OUCHb Y3KUC U ACTITCS HA
ONHO- M ABYXpsIHBIC HepBHUHbIe nyud. Ha momepeyHoOM aHATOMHYECKOM Cpe3e B NYUCBOH HapeHXHME
JapeBecuHbBl Aniopta npeobnanatot oaHopsaHee (92,0%), aBypsaaHble cocTaBasior auib 8,0%.

Ha mpomonbHBIX TaHreHTATBHBIX Cpe3ax APCBECHHBI CTEOMM JIydeBas HApCHXMMA TAKKE MpeI-
CTaBICHA OJHO-, ABYXpsAAHEIMU nyuamu. [Ipeobraanaror omHOpsaHble my4uH 76,2%, ABYPSAHEIC JIYYH CO-
craBnatoT 23,8 %. Ha pagunansHOM cpese CepALEBUHHBIX TVUCH MpeodrIajaroT KBAAPATHBIC TyUCBEIC
KICTKH, HO BCTPEUAIOTCS YIACTKU M3 JICKAUUX KICTOK, PACIIONOKCHHBIX MAPATICIEHBIMY PSIIAMH.

3. Ilpu mpoBeacHUN CPABHUTEIBHOTO AHATH3A B AHATOMHYCCKOM cTpocHUH credi s6monu Cusepca
U A070HU JOMAalHEH copTa AMOPT YCTAHOBICHO, YTO HUCCICAYCMBIC PACTCHUS PA3NHYAOTCS WHTCHCHB-
HOCTBIO (DOPMUPOBAHHUSI BTOPUUYHBIX TKaHeH kamOuem. Y sOmoxn CHBEpca MPOBOASINNC KOMILICKCHI
(bnosma u kcusaeMa) Pa3BHBAKOTCS PABHOMEPHO, a y SI0J0HU copTa AmopT npeodaajacT PasBUTHE KCH-
aemel. JlyueBas mapenxuma oOcHX BHIOB AOIOHH TPEACTABICHB MPECHMYIICCTBCHHO OXHOPSAIHBIMU
JAy4aMu, JBYPIAIHBIX TVUCH MAT0 U UX KOTHYSCTBO OTIHYACTCSI HE3HAUUTEIBHO.

4. OcHOBBHIBaSICh HA TOJIOKCHHH O CYIIECTBOBAHUHU 3aBHCHMOCTH KOPHEOOPA30BaTCIbHON CHOCOO-
HOCTH 3€JICHBIX YCPCHKOB OT CTPOCHHS JITYUCBOH MAPCHXHUMBI CTEOMS, MOXKHO IMPEITIONOXKUTh, YTO HC-
CIIEAYEMBIC BUIBI OTHOCATCS K TPYIIIIC TPYXHOVKOPCHICMBIX PACTCHHUN MPH 3€ICHOM YCPCHKOBaHUH. Tak,
OCHOBHBIMH JHATHOCTHYCCKHMHU NAapaMETPaMH, VKa3blBAIOIMUMH HA TPYAHYIO VKOPCHACMOCTh SOIOHU
CuBepca u 40MOHH JOMAINHEH copTa AMOPT, ABISACTCA HEOOTBINOE KOJUYCCTBO ABYPITHBIX NYUCH U
CIIOJKCHHUE CEPALCBUHHBIX JYYCH MPCHUMYIICCTBCHHO KBAAPaTHBIMH KieTkamvu. OZHAKO HATHYHMEC B
JPEBECHHE TOTUYHBIX MOOCTOB B MEPHOJ 3arOTOBKH 3CJCHBIX YCPCHKOB TETCPOLCILIIOSIPHBIX CEpALC-
BHUHHBIX NYYCH € JIEKAUMMH KICTKAMH B CPEIHEM VYACTKE MOXET 0DCCICUUTh VBEIUYCHUE YKOPCHSC-
MocTH 10 20%.

3HaHUEC OCOOCHHOCTCH aHATOMHYCCKOTO CTPOCHHS CEPALCBUHHBIX JTYUCH V WU3YUCHHBIX PACTCHHH
MOJKET CIV)KUTh TCOPECTHUCCKUM OCHOBAHHEM JJIS BETCTAaTUBHOrO pasMHOkeHHs s6moHH Cusepca u
S0MOHN JAOMAITHEH copTa AMNOPT 3€ICHBIMU YCPECHKAMH H JATBHEHIIECTO COBEPLICHCTBOBAHUS TEXHOJO-
THYECKOTO MPOLECCa 3€ICHOrO YCPEHKOBAHUS MYTEM HNPUMCHEHHS PA3NIHYHBIX CPOKOB 3ar0TOBKH YCPEH-
KOB U PEryIATOPOB POCTA.
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'T. JKancyripos aTsmaars: XKeTicy MEMIEKETTIK YHHBEPCHTETI,
*®u3nka-MaTeMaTHKANBIK GarsiTTarsl Hazap6aes suatkeprik Mexte6i, Tanasikopran, Kazakcran

CHBEPC (MALUS SIEVERSII) ATMACBIHBIH, )KOHE AIIOPT COPTHI MOJEHU AJIMACBHIHBIH,
(MALUS DOMESTICA) KbLJIIBIK OPKEHAEPIHIH AHATOMMUAJIBIK KYPBLUIBICBHIH 3EPTTEY

Annoramus. JKoHrap-Ajnatay MEMJICKCTTIK YITTHIK TAOWFH TAPKIH KYpy oMOeOam MAaHBI3Fa HC — CPCKIIC
TCHETHKANBIK, KOJOTHIBIK ICTCTHKANBIK JKOHE TAPUXHU KYHIBLTBIKKA HEC TAOWFW Tay JAHIIA(TAPBIHBIH OHOAIYaH-
TYPIUTITIH CaKTay JKOHC JKAHAPTY, COHBIMCH KATap FBUIBIMH 3CPTTCYIICP KOHC TYPIl PEKPCAUMSIBIK KYMBICTAP
JKYPri3y, COHBIMEH KaTap OLmM apTTBIPYIBI XKY3€Te achpyFa MYMKIHAIK Oepemi. TTapkTiH Herisri MakcaThl €3¢KTi
MAaHbI3Fa He ;ka0akbl KEMICTI OPMaH TeHO(OHIBIH CaKTay OOJbINT TAOBLIAMIEL

Kasipri yakerrra Kazakcran PecmyOnmkaceinma XKonrap-Anaray M¥TII reHeTHKANBIK PECYPCTapBIH CAKTAY
JKOHE JAMBITY CaJacBIHAAFHI 63¢KTI Maceieiep Oaikanaasl. FhUIbIMI-TEXHUKANBIK IIPOTPECTIH KAPKBIHIBI JaMy bIHA
OAMTAHBICTEI OPMAH OCIMAIKTCPIHIH Ay aHTYPILUIITiHIH KOUBLTY Kayimi KCHET oCTi. OChIFaH OAMIAHBICTHI, TCHCTH-
KAJIBIK PS3CPBTCPAIH OHIMILTITIH apTThIPY sk0HC CHBEPC aTMACHIHBIH YKA0AHBI JKEMICTI aFaIITAPBIHBIH OHOIOTHAIBIK
ATy aHTYPIILIITIH CAKTAy IbIH OapIIbIK KAHA MYMKIHIIKTEPI 13AeCTimy Ie.

3eprrey Makcarsl: JKorrap-Anaray OWik Tayjsl skaraaiaapsHaa eceTiH CHBEPC aMACHIHBIH JKOHE amlopT COp-
THI MOJICHH AJIMACHIHBIH KBUIIBIK OPKCH/ICPIHIH AHATOMIUIBIK KYPBLUIBICHIH 3EPTTCY >KOHE CATBICTBIPY.

3eprTey Kyprizy OapbIChIHIA OOTAHMKAIBIK HBICAHAAPIBI MHKPOCKOIIUIBIK 3EPTTEY SMICTEPl, MHKPOMpENa-
parrap JadbIHAay, 00sy, KICTKAIApAbIH OHOMETPHSUIBIK KOPCETKIITEPIH AHBIKTAY, MOHAEPIl CTATHCTHKAIBIK OH-
JIey, AaHATOMUSUTBIK CHITATTAY, AJIBIHFAH HOTIDKEICPAL CABICTHIPY JKOHE CapanTay dJiCTepi KOIIAHBIIIBL.

Tyiiin ce3aep: CHBEPC aIMACHL, aOPT, KBUIABIK 6PKCHACD, KAICMINCICD.
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