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HNEPEYEHb COKPAIIIEHWH, YCJIOBHBIX OBO3HAYEHUI
AO — AHTHOKCHIAHTHI
ATIlb — Atun-niepeHocsuii 6e10K
AIIO — Ackopbarmnepokcuiasa
A®DK — AxtuBHbIe (HOPMBI KUCIIOPOIa
BTII — benku TemioBoro moka
B/l — Boansiit nedurut
BYC — Bonoynepskuparoiasi CmocOOHOCTb
I'P — I'myratnonpeaykrasa
KK — JKupHbie KUCITOTBI
NH — NHaekc HEHACBIIIIEHHOCTH
NT — NHTEeHCUBHOCTDH TPAaHCIIMPALIMN
KAT — Karanaza
K1 — KonbtorupoBannsie aueHbl KK
MATII-KnHa3bl — MUTOT€H-aKTUBUPYEMBIE TPOTEMHKUHA3I
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OC — OkucnuTenbHbIN CTpECC
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BBEJEHUE

AKTYaJIbHOCTh T€MbI UCCJIeOBAHUSI.

OpHOlt W3 TJI00ANBHBIX MPOOJIEM SBISCTCS TIOBBIIICHHE TEMIIEPATypPhl
BO3/lyXa Ha IUIaHETe, KOTOpas MPOBOIHUPYET CTPECCOBBIC (AKTOPHI U
OTPHIIATEIILHO BO3JCHCTBYET Ha YKU3HEICATECIBLHOCTh JKUBBIX opraHuzMoB. [208,
298, 294, 42]. OCHOBHBIMH CTPECCOBBIMHU (PaKTOpaMH IOCIICACTBUI MMOBBIIICHUS
TEeMITepaTyphl ABJSIOTCS 3aCyXa U 3aCOJICHHUE TIOYB.

CornacHO TpOTHO3aM, MOBBIIICHUE CPEIHEH TeMIlepaTypbl BO3AyXa Ha
3emiie TOJNIBKO HAa OAWH TPaayC MOXKET MPHUBECTH K PE3KOMY COKPAIICHHIO
OpOIIIAeMBIX TTAXOTHBIX 3€MEJIb U, CIEI0BATEIHLHO, MOYKET MOBIUATH Ha N3MEHEHUE
BHIOBOTO Pa3HO00pa3usi MHOTHX KYJIBTYPHBIX pactenuii [316, 3, 294].

Kaprodens (Solanum tuberosum L.) oTHOCHUTCS K OJHOH M3 BaKHBIX
MIPOJIOBOJILCTBEHHBIX KYJIBTYP B MHUpPE M MMEET KIIOYEBYIO POJIb B 00€CIeueHUU
MIPOJIOBOJILCTBEHHOM ©€30MacHOCTU, M YCTOWYUBOTO Pa3BUTHUS DKOHOMHUK Kak
pa3BUTHIX, TaK W pa3BUBAIOIMUXCSA cTpaH. He wuckmouenne u PecmyOnumka
Tamxukucrtan, e kaprodenb MO BaXXHOCTH 3aHUMAET BTOPOE MECTO IOCHE
IIICHUIIBI, 0COOCHHO B YCJIOBUSX M3MeHeHMs kiuMmarta [72, 29, 10, 150]. Oxnaxo,
ClIelyeT OTMETHTh, YTO TIPOU3BOJCTBO KapTodesnas B CTpaHE HE OTBEYaeT
COBPEMEHHBIM TPEOOBAHUSIM HOPM TMOTPEOJICHUS HACENEHUs B BUAY OTCYTCTBHUSI
BBICOKOTIPOAYKTHUBHBIX, a TJIABHOE YCTOWYMBBHIX K BBICOKOW TeMIIepaType BO3ayXa
COPTOOOPA3IIOB.

B cBsa3u ¢ 3thM, HamboJiee TEPCIIEKTUBHBIM SBJSETCS BO3MOXHOCTH
BBIpAIIUBaHUS KapTo(ess He TOJbKO B TOPHBIX M MPEATOPHBIX 30Hax PecmyOnmku
TamKUKUCTaH, HO W HUCIIOJIB30BATh 3€MENIM FOKHBIX PETHOHOB, OTIMYAIOIIMXCS
BBICOKMMH TeMITepaTypaMu 1 AeHUITUTOM BOJIBI.

[Ipu co3maHuu HOBBIX COPTOB KapTodens HEOOXOIUMO YYHTHIBATH
OTBETHBIE (HU3HUOJIOr0 - OHOXMMHYCCKHE PEAKIHH Pa3HBIX COPTOOOPA3IOB
KapTodens, XapaKTep NPOSBICHHS IOJIC3HBIX IPU3HAKOB,  MPOAYKIIHOHHBINA
MOTEHIIMAJ B YCIOBHSIX BBICOKOW TeMIIEpaTyphl Bo3ayxa. M3BeCTHO, 4TO BhICOKAs

TEMIICPATypa BO3yXa IIPOBOUIMUPYET MOBBIIICHUEC YPOBHS 3aCOJICHUSA ITIOYB, TaK KaK
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IpU UCTIAPEHUH BOJbI HAOIIOAAETCS HAaKAIUTMBaHUE COJIEH M HEJOCTAaTOK BJaru B
TIOYBeE.

HeratuBnbple (akTOpsl Cpeibl BIUSIOT OMOCPEAOBAaHO Ha METab0IHM3M
PACTEHHI, TaK KaK BBI3BIBAIOT OKUCIUTENBHBIN CTPECC, UMEIOIIUN OTPULIATEIBHOE
Bo3/ciicTBIEe. OKHUCIUTENBHBIA CTPECC CBS3aH CO CBEPXIPOIYKIIMEH aKTHBHBIX
¢dbopM KHCITOpOIa B YCIOBHUSIX BO3JACUCTBUS CTPECCOB, KOTPBIE CIIOCOOHBI BCTYIIATh
B peakiuu U OOpa3oBBIBATH CBOOOJHBIC paauKaibl. B pacTeHUsIX 3a0KEHbI
3alUTHBIE MEXaHW3MBl WM AHTHOKCHUIAHTHBIE MEXaHU3MBI, OTBEYAIOIIHE 3a
JETOKCUKAIIMIO CBOOOIHBIX paaukaioB. DyHKIMOHMPOBAHUE AHTHOKCHIAHTHOU
3alIUThl TEHOTUIIOB KapToQess B €CTECTBEHHBIX YCIOBHUAX BBIPAIIMBAHUS TpPU
JUINTEIBHBIX CTPECCOPHBIX BO3JCHCTBUSX (3Kapa, 3aCOJIEHHsI) CBSI3aHHO C
AKTUBHOCTHIO ~ QHTHOKCUJAHTHBIX  (EPMEHTOB W B  TMEPBYID  OYepen
CYIIEpPOKCHJIMCMYTa30M, Karaja3oil, ackapOarnepokcuaasod u ap. Kpome Toro,
MPOSIBJIICHUSI OTBETHBIX PEAKIUNA W aKTUBHOCTh AHTHOKCHIAHTHBIX (DEPMEHTOB B
OHTOTEHE3€ pacTeHu Kaprodess TO3BOJAIOT BBISIBUTH YCTOWYUBBIE K
BO3/ICIICTBUIO CTPECCOPHBIX (HDaKTOPOB T'€HOTUIIBI B €CTECTBEHHBIX YCJIOBHSIX
BEIpAIIABAHMS.

B Hacrosimiee Bpemsi, B Ppa3IMUYHBIX HAy4HO — HCCIIEIOBATEIBCKUX
YUEPEeXKIEHUSX MHUpa BEAYTCS HCCIENOBAaHUS 10 HW3YYEHHIO (DU3HOJIOro —
OMOXMMHYECKUX MPOLIECCOB MPOUCXOIANINX B H3MEHSIOUIMXCS YCIOBUSIX CPEJIBI C
IEIbI0  BBISBIICHUS  yYCTOWYMBOCTH M MPOAYKTHBHOCTH  Pa3IMYHBIX
CENIbCKOXO3sMCTBeHHBIX  pactennid  [198, 324,103]. Bomnpocsl amanrtanuu
Pa3IUYHBIX CEThCKOXO3AMCTBEHHBIX KYJIBTYpP K JEHCTBUIO HEOJIAaronpHUsITHBIX
dakTopoB cpeabl u hopmupoBanue psiga MOpdo - GU3NOTOTUYECKUX MPU3HAKOB B
Pa3HBIX arpo’KOJOTUIECKUX YCIOBHUSIX, 0COOCHHO B IOHBIX 30HaX TaKUKHUCTaHa,
KOTOpPbIE XapaKTEPU3YIOTCS BBICOKMMHU TeMIIEpaTypaMu BO3JyXa, OCTAIOTCA
OTKPBHITUMHA W HMMEIOT TPUHIMIHATHOE 3HAYEHUSA JUIsl peHieHus mpoosieM
IIPOIOBOJILCTBEHHOM M Onostornyeckoi 0esonmacHoctu [10, 33, 103, 105].

B cBM3u ¢ 3TEM u3ydeHWE JWHAMHUKHA  W3MEHUYMBOCTH MOpdo -

@HBHOHOFH‘IGCKI/IX, OMOXUMHUYECKUX mapaMCcTpoOB U MPOAYKTHUBHOCTH Pa3JIMYHBIX
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TEHOTHUIIOB KapToesrss B M3MEHSIONIUXCS MOYBEHHO - KIMMATUYECKHUX YCIOBHIX
ora TamkuknucTaHa ¢ LENbI0 BBISIBICHHS YCTOWYMBBIX M BBICOKOYPOYKAWHBIX
COPTOB SBJIIETCS aKTyalbHbIM M mepcnekTuBHbIM [10, 33, 103, 105].

CreneHb HAy4YHOU Pa3pa00TAHHOCTH U3y4aeMoil MP00JIeMbl.

Arposkosiorndeckde ycioBus JA0iauMH TamkukucTaHa, rie KosebaHue
CPEIHECYTOUYHBIX TEMIIEpATyp BO3yXa COCTaBiIsET 24 - 35° C (na BeIcOTax 350 -
550 M Hag yp. MOps), CIOCOOCTBYIOT BBIPAIIMBAHUIO PAHHETO ypoxkas KapTodens
[10, 33].

N3yueHune BIMSHUSA CTPECCOPHBIX (AKTOPOB cpeAasl Ha Mopdo -
(du3nonornyeckue U OMOXMMUYECKHE IMapaMeTpbl PACTEHUN HMEET TIiI00ajJbHOe
3HaueHue. Ha coBpemeHHOM 3Tare, OOJIIION BKJIAJ B U3yYEHUE YCTOMYMBOCTH U
ajanTalyd PacTeHUM IMPU CTPECCOPHBIX BO3IACHUCTBUSX BHECIH YyuyeHble B.P.
3anencku, I1.A.I'enkens, B.II. Ctporanos, Bn.B. Ky3nenon, B.K. BoiiHuKOB,
M.H. Mepznsak, A.lTapudssaoB u ap. OnpencnéHuiii BKIaj ObLI BHECEH U
taJukukckumu  yu€HbiMu FO.C.HaceipoBeiv, X.X.KapumoBeiv, K.A. AnueBsiM,
M.M.Sky6oBoii u nip.

B yacTtHOCTM B J1a00paTopuul MOJEKYJISIPHOW OMOJIOTMH U OMOTEXHOJIOTHH
pactenuit MuctuTyra OOTaHukH, (u3monornu W TeHeTuku pactenuid HAH
Tamxkukucrana Obutd m3ydensl [123, 17, 110] OwoxuMuveckue MeXaHU3MbI
YCTOMYMBOCTU PA3JIMYHBIX T€HOTHIIOB KAapTOQens K COJIEBOMY CTpeccCy, 3acyxe,
IpO - U AHTHOKCHUJAHTHUE CHUCTEMbI PACTeHHM KapTodens, MOJyYeHbl JIMHUU
KapTodesss yCTOWYMBBIE K BBICOKOM TeMIlepaType C HMCIOJIb30BAHHEM METO/IOB
ouorexunonoruu [109, 111, 110]. Taxke ObUIM HCCIEAOBAHBI OCOOECHHOCTH
0o0pa3oBaHMsl  CTOJOHOB IN  VItr0 ©W  WHTEHCH(UKAIMK  MPOU3BOCTBA
O37I0POBJICHHOTO KapToess ¢ NpUMEHEHHEM OHOTEXHOJOTUU CTOJOHOBBIX
kynsTyp [143, 10, 121]. Psix viccemoBanuii MOCBSINEH BIUSHHUIO TEIIOBOTO IIOKA
U TOCIEAYIoUEed MOYBEHHOM 3aCyXM HAa AKTHUBHOCTb OKHUCIUTEIBHBIX CUCTEM
pactenumii kaprodens (Solanum tuberosum L.) [148].

Jlannass Hay4yHasi paboTa TMOCBSIIEHA HW3YYCHHIO HEKOTOPBIX aCIEKTOB

(1)I/ISI/IOJIOI‘O - OMOXHMMHUYECKOU aJaliTaliliid  pa3HbIX BbICOKOIIPOAYKTHUBHBIX
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cOpTO00pa3LoB KapTo(ess Mo BO3IEHCTBUEM CTPECCOPHBIX (PAKTOPOB B JKAPKUX
KIIMMAaTUYECKUX YCIOBUAX ora TamkukucTaHa. B paboTe WMEIOTCS IICHHBIC
CBEJEHUSI O CBA3M MOPQOJOTMUYECKUX TMPU3HAKOB C€  (U3HOJOTUYECKUMHU
napaMeTpamMH, a TaKKe CBEACHHA O CBSI3U (DU3HOJOTMYECKHX MapamMeTpoB C
AHTUOKHUCIUTENIbHBIMU (hePMEHTAMU IO/ BO3ICUCTBUEM CTPECCOPHBIX (haKTOPOB.

CBsa3b  HCCICIOBAHUST € MNporpaMMamMu (IPOEKTaMH), HAYYHOH
TEeMATHUKOM.

HuccepranonHas  paboTa  sBISETCS  PE3yJIbTaTOM  MHOTOJIETHUX
MCCIICIOBAaHNM, KOTOPAsi OCYIIECTBIEHA MO IUIaHYy HAy4YHO - MCCIEN0BATENBCKUX
TeMaTUK J1Ia0OpaTOpUU MOJICKYJIIPHOW OHOJOTMH U OUOTEXHOJIOTUU PACTCHUM
Nuctutyra OoTaHWKM, (GU3HOJIOTMM W TEHETUKH pacTteHud HanuonanpHOU
akagemun Hayk TamxukuctaHa «MOJIEKYISIPpHO — TE€HETHYECKUE MEXaHU3MBbI
YCTOMYMBOCTA U TMPOAYKTUBHOCTH PACTEHHI, MOJYYECHHBIX HAa OCHOBE METOJIOB
ouorexHosorum», U «Mcrnoap30BaHNe COBPEMEHHBIX METOJ0B OMOTEXHOJIOTHHU U
MOJYYEHHE HOBBIX MPOAYKTHUBHBIX U QJalTUBHBIX K JKCTpeMalbHBIM (akTopam
Cpebl CeTbCKOX03SMCTBEHHBIX KyabTyp» 3a Ne I'P 0116TJ00540 (B nepuon ¢ 2014
o 2021 rr.).

OBIIIAA XAPAKTEPUCTUKA PABOTBI

Iean ucciienoBanms.

N3yyenue ¢puznonoro - OMOXMMHUYECKHUX IMAPaMETPOB, CHOCOOCTBYIOLINX
(GbOopMHUPOBAaHUIO aIaNITAIIMOHHOTO MOTEHIIMANIA PA3IUYHBIX TEHOTUIIOB KapTodes
U BBISIBIICHHE OCOOEHHOCTEH (EHO - U TEHOTUIWYECKUX TMPU3HAKOB TMpHU
BBIpAIIMBAHUH B KAPKUX YCJIOBUSX ora TaKUKUCTaHA.

3agauu UCCICIOBAHUS.

N3yunth Mopdo — ¢u3HOJIOTHYECKHE OCOOSCHHOCTH Pa3IMYHBIX
copTo00pa3ioB kapTodens B ycnoBusax ora TaKUKUCTaHa;

- OnpenenuTh mapaMeTpbl BOJHOTO TOMEOCTa3a Yy Ppa3HbIX T'€HOTHUIIOB
KapTodess B OHTOIeHe3€ pacTeHU;

- OnpenenuTh BAUSHUE 3aCOJEHHOCTH MOYBBI Ha POCTOBBIE MapaMeTphl

COpTOO0OPa3II0B KapTOdes;
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- MByunTh aHTHOKCHUIAHTHBIN CTATYyC PA3IMYHBIX TEHOTUIIOB KapTOQes Ha
npuMepe dbepMeHTOB CYHEPOKCUTUCMYTA3bI, KaTanasbl,
ackopOaTIepoKCUIa3bl B yCIOBUAX CTPECCaA;

- IlpoBecTd CpaBHUTEIBHBIA aHAIW3 MNPOAYKTUBHOCTH COPTOOOPA3IIOB
KapTodens

IIPU Pa3HbIX CPOKAX MOCAJIKH;

- DBbisiBUTH BIUSIHUE VYAQJICHUST JIUCTbEB Ha U3MEHeHHe wMopdo —
(bU3HOTOTUYECKUX MPU3HAKOB M MPOAYKTUBHOCTH KapTodenss B YCIOBHUAX
cTpecca,

- BeIsiBUTH S5KOHOMHUUYECKYI0 3(DPEKTUBHOCTD BhIpAIIMBAHUS MTEPCIIEKTUBHBIX

coprooOpa3ioB kaptodens Ha tore TaKukucTana.

O0beKT uccjieJ0BaHus.

OOBEeKTOM HCCIe0BaHUs OBLJIO M3yd4eHHE (DU3HOJOTO - OMOXMMHYECKHX
ocoOeHHOCTEeW KapTodesss B YCIOBHSX >KapKoro kiuMara pora PecnyOnuku
TaKUKUCTAH C LEbIO MOJYYeHUsI BBICOKHX YPOXKaeB.

Tema ucciaegoBanus.

®u3nosIoro - OMOXMMHUYECKUE TapamMeTpbl U MPOIYKTUBHOCTH KapTodens
(Solanum tuberosum L.) B yc10BHSAX CTPECCOPHOTO BO3ACHCTBUS.

Hay4ynasi HoBu3Ha pa0doThI.

BoisiBeHbI TeHOTHUIIBI KapTodessi, OTIHYarouecs Mo (PU3HO0I0TUUECKUM
OCOOCHHOCTSIM M XO3MMCTBEHHO - IICHHBIM TMPU3HAKAM B 3aBUCUMOCTH OT
BEPTUKATHLHON 30HAJIBHOCTU 30HBI BBIPAIIMBAHUS, a TAKXKE BBISABICHBI HEKOTOPHIC
aCIMeKThl YCTOMYMBOCTH PACTECHUN NPHU XJOPUJIHOM U CYyJb(PaTHOM 3aCOJEHUU
MOYBBI B €CTECTBEHHBIX YCIOBUAX BbIpAlIUBAHUS tora TaKUKUCTaHA.

BrnepBbie n3yueHbl aKTUBHOCTh aHTHOKCUIAHTHBIX (hepmenToB KAT, COl u
AITIO pactenuit kapTodenss B ©CTECTBEHHBIX YCJIOBHSX BBIpAIIMBaHUS TIPHU
JUIUTEIbHBIX CTPECCOPHBIX BO3JCHCTBUSIX JKapbl M 3aCOJICHHS TMOYB IOra
Tamxukucrana.

BrisBiieHO, U4TO MpPY BHICOKOW aKTUBHOCTH aHTHOKCHJIAHTHBIX (DEPMEHTOB y

pacteHuii kaprodens HaOJIOAaeTCs HU3KUN TOKa3aTelb BOJHOIO JAeQUIMTa, U
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HAa0o0OpOT. BricOKas aKTUBHOCTh AHTHOKCHJIAHTHBIX (PEPMEHTOB B JIHCTHSIX
pacTeHuil CIOCOOCTBYET YCHUJICHHUIO MPHUCIOCOOUTENbHBIX PEaKIUUd PAcTeHUH K
YCIIOBUSIM CTPECCOBOTO BO3JACUCTBUS M TMO3BOJSET TNPOSBUTH HAUOOJBIINAN
aJanTallMOHHOM IOTEHIMAal B YCIOBHUAX BBICOKOW TeMIEpaTypbl BO3[yXa Iora
Tamxukucrana.

VYcTaHOBJIEHBI OHTOTCHETUYECKHE OCOOCHHOCTH TPOSIBICHUS OTBETHBIX
peaKuy aHTHOKCUIAHTHOW CHCTEMBI pacTeHHM KapTodes U BeISBICHB Hanboee
YCTOWYUBBIE K CTPECCYy TE€HOTHUIIbI, OOJIaJalollie MEXaHU3MOM JaOWIbHO —
BOCCTaHABIIMBAIOIIMX CUCTEM 3AILUTHI B YCIOBUSAX KapKOT0 KIMMaTa.

BrepBbie BbIsSIBIEHA KOPPEISTUBHAS 3aBUCUMOCTbh YPOBHS KaTaIUTHUYECKOU
aKTUBHOCTU aHTUOKCUIAHTHBIX ¢epmentoB KAT, COJ u AIIO u BogHOro
rOMeOoCTa3a B €CTECTBEHHBIX YCIOBUAX BBIPAIIMBAHMS, HA MPOJYKTUBHOCTbH
KapTodens B yciaoBusx tora TaKuKucTaHa.

Teopernyeckasi 1 HAYYHO-TIPAKTHYECKASI 3HAYUMOCTb MCCJICI0BAHNSA.

Brnepsbie, B ycnoBusix rora TaJ)KUKUCTaHA BBISIBICHBI HEKOTOPBIE ACTIEKTHI
(YHKIIMOHUPOBAHUS AHTUOKCUIAHTHOM CHCTEMBbl 3alllUThl PpPACTEeHUM Mpu
BO3JICMCTBUM a0uOTUYECKUX (akTopoB cpeibl. [lokazaHo, YTO BOJHBIA FOMEOCTa3
Y TPAHCHUPALHMS IPU JJIUTEIBHOM CTPECCOPHOM BO3JIEHCTBHUM Kapbl, HEIOCTATKA
BJIal'M B TIOYBE M 3aCOJICHUS KOPPEIUPYET C AKTUBHOCTHIO AHTUOKCHIAHTHBIX
dbepmentoB KAT, CO/ u AIIO.

[TokazaHo, 4TO BBICOKasi TEMIIepaTypa BO3yXa BbI3bIBAE€T BOJHBIN 1epULINT
y pacreHuil. Bpicokuii mokaszaTenb BOJHOrO AeduuuTa HaOmoAalcs y copra
Hunydap (25.06%), a y copto Daiizadban u TamkukucTad BOJIHBIN JePUITUT ObLI
cpaBHuTenbHO HUKE (20.41 u 17.65% COOTBETCTBEHHO), YTO CBHUAETENLCTBYET O
OOJIBIIEH YCTOMYMBOCTH 3TUX T€HOTUIIOB K BO3/IEHCTBHUIO BHICOKOM TEMIIEpaTyphI.

JIoka3aHO, 4YTO BBICOKAas TEMIEpaTypa BO3/yXa BbBI3BIBAET W3MEHEHHE
akTuBHOCTH aHTHOKCUAAHTHBIX pepmenToB CO/l, KAT u AIIO y Bcex n3ydeHHBIX
dbopm kaprodens. OgHako JaHHAs OTBETHAs pPeaklMsl K BHICOKOM TeMIiepaTypam
UMEET HEKOTOPYIO CHelU(UKY W 3aBUCUT OT TCHOTHUIIA PACTCHHM. Y CTOMYMBBIN

copT KapTO(beJI}I TamKkuKncTaH 06J'Ia,Z[aCT Oosiee BBICOKMM IIOKa3aTelIeM
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aktuBHocTH (epmenta COJl, KAT u Hu3kum mnokazatenem aktuBHOocTH AIIO.
AITO nposBisieT HU3KOE CPOJICTBO K CBOEMY CyOCTpaTy, aCKapOMHOBOW KUCIIOTE U
OBICTPO TEpsieT aKTHUBHOCTb. B CBSI3M C TMOHM)XEHHEM CHHTE3a aCKOPOMHOBOM
KHCIIOTBI TPU BBICOKMX TEMIEpaTypax, M CIEAOBAaTEIIHO YCTOMYHMBOCTH
cOpTOOOpa3loB B OOJbIIEH CTENEHU 3aBUCUT OT YPOBHS AKTUBHOCTH JAPYTHUX
(dbepMEeHTOB aHTUOKCUAAHTHOW CUCTEMBI, B TOM YHUCJIE€ KaTala3bl.

BbIBIIEHHBIE  3aKOHOMEPHOCTH MOTYT OBITh  PEKOMEHJIOBAaHbI IS
MPOTHO3UPOBAHUS YPOXKAWHOCTH KapTodenss B YCIOBHUSIX M3MEHEHMs KIMMaTta |
JAJbHEUIIIETO BHENPEHHS] YCTOMYMBBIX COPTOB B IPOM3BOACTBO. lIpemmaraemslii
BapUAHT (PU3HUOJNOr0 - OMOXMMHYECKOW OILIEHKM aJlallTUBHOIO MOTEHIHAIA,
YCTOMYMBOCTU M MPOIYKTUBHOCTU KapTo(dens MOryT ObITh HPUMEHEHBI IS
JIPYTUX CEJICKOXO3SMCTBEHHBIX KyJIbTYp B LEISIX HUX KYJIbTUBUPOBAHUSA B
Haubosee kapkux peruoHax. [lomyuyeHHbIE 3aKOHOMEPHOCTU PACIIUPSIOT HAIIH
3HaHUS O MEXaHMW3Max peaJn3aluyd TIEHOTHIIMYECKOM MOIIM pPACTEHH B
HEOJIAronpusITHBIX arpOKJIMMATUYECKUX YCIOBHUSIX U MOTYT OBITh MCIOJIb30BaHbI
npu pa3paboTke y4deOHBIX MporpaMM MO Kypcam (HU3UOJIOTUHM, OMOXUMUHU U
cenekuuu pacteHuit B BY3ax Pecryonuku TamKkukucTaH.

BBISBIIEHHO, YTO B MOYBEHHO - KJIMMATHYECKUX YCJIOBHUSX XYPOCOHCKOIO
paifoHa rora Ta/)KUKHCTaHa OT BBIPALIUBAHUS TAKMX M3YyYEHHBIX COPTOOOPA3IOB
kaprodens kak bynadma, Tamxukucran (K), Kimon - Ne73, Kinon - 15tj, Kion Ne
13tj, Knnon ®aiizadan u Fi(Hunydap x Kimon-2) MmoxxkHo mosryunts ot 25 10 30 1/ra
ypoxasi.

ITokazarenu BoaHoro oomena (OCB, BJl, UT u BYC nucrteeB) M0XHO
UCITIOJI30BATh B KAUECTBE TECT - PU3HAKOB ISl OLIEHKH YCTOWYMBOCTH T'€HOTHUIIOB
U TPOTHO3UPOBAHUSA NPOAYKIMOHHOTO TOTEHIMalIa KapToenss B IKAPKUX
KJIMMaTHYECKHUX YCIOBUsIX fora TamKkuKucTaHa.

OcHOBHBIE M0J105KeHNS, BLIHOCMMBbIEC HA 3aLIMTY.

1. OcoOeHHOCTH MpOsiBIEHUSI (U3HOIOTrO-OMOXMMUYECKUX TOKa3aTeen
(dbopMUpOBaHUS MPOTYKTUBHOCTH Y PA3IMUHBIX T€HOTUIIOB KapTO(eis B YCIOBUSIX

BBICOKO TeMrepaTypbl BO3yXa.
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2. BplsgBiaeHHE BO3MOXHOU KOPPEISLUMOHHOM CBSI3M MEXAY pPa3Iu4HbIMU
MOP(}OIOrMYECKUMHU TOJUTCHHBIMU MPU3HAKaMH KapTodens U (akTopaMu CpeJibl.

3. OueHka (YHKIIMOHAJIbHONW AaKTMBHOCTHM AHTHOKCHJIAHTHBIX (DEPMEHTOB
COJd, KAT u AIIO B peanu3auvy aJanTalliOHHOIO NOTEHIHMAJIa PACTEHHM
KapTo(es B yCIOBHSIX KapKOro KiimMmaTta rora TaJKukucraHa.

4. OG0CHOBaHHUE POJIM BOJHOIO TOMEOCTA3a B peayu3alliil aHTUOKCUIAHTHOTO
MOTEHIMala YCTOMYMBBIX TEHOTHUIIOB pacTeHHM KapTodemns Mpu BO3ACHCTBUU
HKCTPEMAIIBHBIX (PaKTOPOB B ECTECTBEHHBIX YCIOBUSIX BbIPAILIMBAHUS.

5. OOocHOBaHME 1I€J€CO00OpPa3HOCTA  BBIPAIMBAHUS  MEPCHEKTHBHBIX
TEHOTHUIIOB KapTo(esnsi B YCJIOBHSX JKapKOro KIMMATa € LEIbI0 IOMYYEHUs
BBICOKOI'0 YpOXKasi U PEKOMEHIALMU UX UCIIOJIb30BAaHUS B IIPOU3BOJICTBE.

6. OcobeHHOCTH pocTa W pa3BUTHS KapTodens B 3aBUCHMOCTH OT CPOKOB
IIOCAJIKU B YCIIOBUSAX KapKoro Kiaumara tora TaJpKukucTaHa.

CreneHpb 10CTOBEPHOCTH Pe3yJIbTaTOB.

JIOCTOBEpHOCTh PE3YNbTATOB, BHIBOJOB M 3aKIIOYEHHUs Oa3upoBajiach Ha
OCHOBE CTaTHUCTUYECKON OOpaOOTKM MOJyYEHHBIX HAyUYHBIX PE3yJIbTaTOB U HUX
MaTteMaTtuyeckoi obpabotke mo meroay b.A. JlocmexoBa M C HCHONIb30BAaHUEM
KoMmmbroTepHO# nporpamMmMbl Microsoft Excel 2010.

CooTBercTBHE AUCCEPTALMH NMACHOPTY HAYYHOH CHEHHAJBHOCTH (C
0030poM M 00J1aCTHI0 UCCICIOBAHUA).

Jucceprauusi COOTBETCTBYeT mnacnopty cneunanbHoctn 03.01.05 —
@uznonoruss U Ouoxumusi pactenuil, yrBepxkiaeHoro BAK mnpu Ilpesuaente
Pecny6nuku TamkuKUCTaH MO CAEAYIOIMIUM ITyHKTAM:

5. DOTOCHUHTETUYECKHE TUTMEHTHI,
11. ®u3noaoro-O0MOXMMUYECKNE OCHOBBI YCTOMYMBOCTH PACTEHHUI K CTPECCOBBIM
yCIIOBUSIM BHEITHEH cpenbl. Dusnonorus U OMOXUMHS ananTaldd pacTeHUH K
cTpeccy;
17. AxTuBHBIE (POPMBI KUCIOPO/Ia B PACTEHUSAX, X CTPYKTYpa, CUHTE3 U (PYHKIUH.

AHTHOKCHJIAHTHAsI CUCTEMA PACTEHUM.
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JIMYHBIA BKJIAJ COMCKATE/S YY€HOM CTENeHHM B Hay4HbIe HCCJIeIOBHUS
COCTONT B  CAMOCTOATETbHOM cOope U  o0OpaboTke  (haKTUUYECKOTO
HKCIIEPUMEHTAJILHOTO MaTepualia, €ro aHalu3e, MPOBEICHUH JIabOpaTOpPHBIX U
MOJICBBIX HCCIICIOBAHUHN, ()OPMYIHPOBKE TN M 3a7ad4, HAYYHBIX TOJOXKEHUN U
BBIBOJIOB, TOATOTOBKE HAYYHBIX MyONUKAIMi, HamWCaHUM | O(QOPMICHHUH
nucceprtanuu. Jonsg aBropckoro ydactust He meHee 90%.

Anpo0anys u peau3anys pe3yJibTaToB JUCCEPTAIVH.

OCHOBHBIE MOJIOKEHUSI TUCCEPTAMOHHON pabOThI JOJIOKEHBI Ha CIEIYIOIINX
MEXKJIYHAPOJHBIX U  pecnyONukKaHCKuX  KoHpepeHnusax: «Pomab  orpacnu
CEMEHOBO/JICTBAa B O0OECIEUECHHH IPOJIOBOJILCTBEHHON Oe3omacHocThy, Jlyianoe,
2015 r.; VIl-oit MexayHapoaHoi KOHGEpEHIMU «IKOJIOTUYECKHE OCOOEHHOCTH
Oounonornyeckoro pasHooOpasus», Hyman6e, 2017 r.; IV - mexmayHapoaHOMN
Hay4YHOM KOH(pepeHuuu «IKoJorusi W reorpadus pacTEHUH U PACTUTEIHHBIX
coobmiectBy, ExarepunOypr, 2018 r.; Beepoccuiickoit HayuHOU KOH(DepeHIuu
MEXIYHAPOJIHBIM YYaCTHEM M IIKOJIBI MOJIOABIX yuéHbIX, MpkyTck, 2018 r.; 66 -
OU TOIMYHON MEXTyHApOJHOM HAY4YHO - MpakTudeckoil koHdpeperuun TITMY um
AOyamu ubHu Cuno «DyHIamMeHTadbHbIE W TPHUKIAJHBIC HCCICIOBAHUS B
coBpeMeHHOM wmupe», [ymanbe. 2018 r.; XV - MeXayHapoAHOW HAY4YHO -
npakTuaeckoi koHdepeniuu «Ilumra, 3xonorus, kauectBo», KpacHoob6ck, 2018 r.;
Hayuno-npaktuueckoil koHpepeHiun «CoBpeMEHHOE COCTOSIHUE U TEePCIIEKTUBbI
pa3BUTHS CEJIEKIMA M CEeMEHOBojAcTBa Kaprodemns», Mocksa, 2018 r.; V
MEXIYHAPOJIHOW HAy4YHO-TIpaKTUYecKor KoHdepeHnn «OBOILIEBOJACTBO U
0axX4eBOJICTBOY», MOCBIIEHHON 45-meTnio co3mganus ONbITHONH cTaHIuU «Masiky,
Kpytst, 2019 r.; PecnyOnukanckoil HaydHOW KOH(MEPEHIIMU «AJanTaius KUBBIX
OpraHU3MOB K M3MEHSIOIIMMCS YCIOBUSIM OKpy:Katouiei cpennh», Aymanoe, 2019
r.; «Hayka u wHHOBanuoHHBIC KoHIenmuu», Mocksa, 2020 r.; International
scientific —

practical conference «Theoretical and practical aspects of the development of
the vegetable growing industry in modern conditions», Ukraina, Kharkov, 2020 r.;

HayuHno-npaktuueckoit koHdepeHmuu (69 - i TOAWYHON) C MEXIyHAPOIHBIM
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ydyactueM  nocBsimeHHod — 30-meturo  ['ocynapCTBEHHOW — HE3aBHCHMOCTHU
PecniyOimmku TamkukucTaH W TOgaM pa3BUTHS Cella, Typu3Ma W HaPOIHBIX
pemecen (2019 - 2021) «/locTrkeHus ¥ mpoOiIeMbl PyHIAMCHTAIbHON HAYKH U
KIMHUYECKOU MeauIuHb , Jlyman6e, 2021 r.

[Myoankanuu mo TeMe quccepTamum.

[To Teme muccepTaluOHHONW pabOTHl OMYyOJIMKOBaHbBI 52 Hay4yHbIEe pabOTHI, B
TOM 4ucIie 23 CTaThH B PELEH3UPYEMBIX KypHasiax, pekoMeHA0BaHHbIX BAK PO u
BAK Pecnyomuku Tamkukucran, 21 Te3uce [OKIAQI0B M MaTepuaiax
MEXIYHAPOJHBIX HAYyYHO-TIPAKTUYCCKUX KOH(MEPEHIIMH W CEeMHUHAPOB, a TaKkKe
oJiHa MOHOTpadusi U OJIUH MMATEHT.

CTpykTypa U 00beM AUCCEPTAIIUN.

Huccepranms u3nokeHa Ha 300 cTpaHWIax KOMITBIOTEPHOTO TEKCTAa H
COCTOUT U3 BBEJICHUS, 7 IJ1aB, BEIBOJAOB M PEKOMEHIAINI K MPOu3BoOICTBY. PaboTa
wunocTpupoBana 38 tabmunamu, 97 pucynkamu u 12 dotorpadusmu. Crmcok
JUTEpaTypsl BKIOYaeT 333 HAaWMMEHOBAaHHSA, B TOM 4YHucie 166  3apyOeskHBIX

aBTOPOB.
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TI'JIABA |. OB30P JINTEPATYPbI
1.1. Kaprodeb 1 ero HapoAHOXO03SIMCTBEHHOE 3HAYEHHE

Pacrenne xkaprodens ortHocuTres K poay Solanum L., cemeiicTBy
naciaeHoBbIX (Solanaceae). Bce momydeHHBIE B MUpE cOpTOOOpasmbl KapToders
oTHocATCs K Buay Solanum tuberosum L. m Bce pa3MHOXArOTCS KIyOHSIMH
(BereraTuBHO), KOTOpbHIE PAa3BUBAIOTCS Ha KOHIAX IOJ3EMHBIX CTeOJeH, TaK
Ha3bIBAEMBIX CTOJIOHOB. B CEJIEKIIMOHHOM MPOIECCE YYEHBIE TAKKE HCIOJB3YIOT
CIIOCO0 CEeMEHHOr0 PAa3MHOXKEHHS JJIsl MOJTY4YEHHUsT HOBBIX ()OpPM M JIUHUM 3TOMU
KyJbTypbl. CyIecTByeT MHOXKECTBO JaHHBIX O TOM, 4TOo y poja Solanum B
HacTosilee BpeMsi HacuuThiBaeTcss Oosiee 200 IUKUX U TMOJYIUKUAX BUJIOB
KapToders.

B Hacrosiiee BpeMss B NIPOU3BOJCTBEHHBIX YCIOBHUSIX OYEHBH IMIUPOKO
pacrpocTpaHéH TOJIBKO OJIUH BHJ KapTodes - S. tuberosum, a takyke KyJabTYPHBIi
Bug — S. andigenum [173, 302].

Kaprodens - oqna u3 Hanbosnee APEBHUX U PACHPOCTPAHEHHBIX KYJILTYp Ha
3emHoMm mape. buomornueckas MEHHOCTh KapTodens 3akiIioyYaeTcs B €ro
OpraHUYECKOM U HEOPTraHMYECKOM COCTaBe KIYyOHEW M MX MUIIEBBIX KauyecTBax.
OTU mapameTpbl 3aBUCST OT T€HETHYECKHX CBOWCTB Pa3IMYHBIX COPTOOOPA3IIOB,
rHOpUJIOB M KJIOHOB KapTodesns MNpU pPa3HbIX arpodKOJOTUYECKHUX YCIOBHUSAX
Bo3eNbIBanus [126, 23, 24].  Kaprodenb SBiISeTCS MHOTOJETHUM TPaBSHUCTBIM,
KITyOHEHOCHBIM CEIhCKOXO3SHCTBEHHBIM PACTEHHEM, KOTOPOE BBIPAIIUBAIOT, KaK
OJIHOJIETHEE pacTeHHE. ODTO CBSI3aHHO C TEM, YTO BEreTallMOHHBIA TMEPHOJ
kaptodenss (HaumHass C MpopacTaHusl KIyOHEM U 3aBepias MPOIECCOM HX
oOpa3oBaHus) POXOJUT B TE€YEHHE OAHOrO Toja. /laHHoe pacTeHue SBISETCS
OCHOBHOM MHUIIEBOM KyJBTYpPOMl H3 - 32 YEro OHO MOJY4YWJIO Ha3BaHHUE 'BTOPOMU
xned" [22, 27,167, 168, 98].

benok kaprodens sSBIsSETCS IEHHEUITUM MPOTYKTOM, KOTOPBIA Ha3bIBACTCS
TyOepHH, W €ro cojeprkaHue 00JIbIle, YeM HaOroAaeTCs y Ipyrux KyiabTyp [168].

Y KOpMOBBIX COPTOB KapTodesss 0OBIYHO COJIepKaHue OEIKOB CBBIIIE 2 -

3% ¥ Ipyrux CyxXux OpraHUYeCKUX OCTATKOB.
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KnyOHu TexHuueckux copTooOpas3noB kaprodens coaepkar OoJblioe
KOJIMYECTBO KpaxMmaia, y O3THX COpPTOB KapTodemns colep)kaHue Kpaxmala
cocraisieT Oosee 18%.

KaprodenpHblii kpaxmas SBISETCS HE3aMEHUMBIM CBHIPBEM JJISI PA3TUIHBIX
oTpacieil HapoJHOTO XO35SUCTBA M IIMPOKO TMPUMEHSETCS B MEIUIHMHE W
XUMHUYECKOMN MPOMBIIIJIEHHOCTH.

Hapsiny ¢ aTum, y yHHBepcaabHBIX COPTOB KapTodesnss 00bIYHO HaOII0AaeTCs
CpellHee KOJMYECTBO Kpaxmala U OC€JIKOB U OHM OTIUYAIOTCS IO BKYCOBBIM
KauecTBaM kiryOoHer. OHM XapaKTepHU3yIOTCs MOBBIIIEHHBIM COJEPKaHUEM JTU3MHA
n nouytu 100 - MpOUEHTHON NEPEBAPUMOCTBIO M YCBOSIEMOCTBIO B OpraHHU3ME
yesioBeka M >KMBOTHBIX. KimyOHu kaprodens comepxar ot 0.53 no 1.87% 30151, B
COCTaB KOTOPOUM BXOJAAT KaJluid, Kanblui, pocdop, cepa, xkene3o, Opom u Apyrue
anemeHThl [168, 36]. Kaprodenp Takke sBISCTCS BaKHEHIIMUM HCTOYHHKOM
KOMILJIEKCOB BUTaMUHOB: B; (aHeBpuH) npumepHo Ha 10 - 15%, PP (wuanun) Ha
15%, B, (puboduaBuH) u npoBuramuHa A (kapotuH) Ha 1 - 2%. Conpepxanue
ButamrHa C B kaptodene konednercs B npenenax 15 — 25 mr va 100 r ceiporo
BEIIECTBA, a COJCpP)KAHUE Aa30THUCTHIX BEIIECTB, TJIaBHBIM 00pa3oM, OEIKOB U
CBOOOJHBIX aMUHOKHUCIIOT, BapbupyeT B mpenenax 0.44 — 2.34% wu B cpemHem
coctarisieT 1.27% ot cyxoro Bemiectsa [22, 167,168].

B oTpacim XWUBOTHOBOACTBA HWCIHOJB3YIOT KIyOHHW M HAJ3eMHYIO YacTh
kaprodens, a pepMepsl U3 3eIEHOM YaCTU KapTOoQessi M3rOoTaBIMBAIOT pa3HbIC
KapOTUHOBBIC TPAHYJIBI.

B cocraBe winyOHedt kaptodens oObryHO wumeercs 75 - 80% Bogbl.
KonmdecTBo CyXux BEIIECTB B 3aBUCHMOCTH OT COpPTOB KapTodens coctasisieT 20
- 25%, u3 Hux 6onee 70% coctaBisier kpaxMai. Kpome Toro, B CyXxoM ocTaTke
KITyOHe kaprtodensi comep)kaTcs caxap, KJIeTdyaTka, a30THUCThIE COSIUHEHUS,
KUPBI U 30JIbHBIE DJIEMEHTHI, KOTOPbIE OMPEAEISIOT €ro MPOJOBOJILCTBEHHOE U
TEXHUYECKoe 3HaueHue [59, 22, 124].

N3 xiyOHelt kaptodens B mpoiiecce mepepaboTKu OOBIYHO TPOU3BOMST

TAKHNC BAXXHBIC IIPOAYKTEI, KaK Kpaxmall, CIIMPT, IIaTOKU U APYTUC TCXHHUYCCKHC
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BeniecTBa. OOBIYHO pa3IMyualoT aCCUMIISIIMOHHBINA 1 3allacCHOM BUJIBI Kpaxmaina. B
nporecce ¢GoTtocuHTe3a (B 3€IEHBIX MUTMEHTaX) MPOUCXOAUT OOpa3oBaHUE
ACCUMWISILMOHHOT'O Kpaxmalla, KOTOpPbIM pacnajaercs 10 oOpa30oBaHUS Caxapos.
OOpa3zoBaBHIMECs caxapa MOCPEICTBOM MEPEMEIIECHUS 3alacaloTCsl B CTOJIOHAX U
KIIyOHsIX KapTodens. B 3Tux yacTsax pacTeHuil caxapa IpeBpallatoTcs B 3allaCHON
Kkpaxmain [46, 79, 149].

Kaprodenp sBmsercs Takke XOPOUIMM KOHIICHTPUPOBAHHBIM COYHBIM
KOPMOM JJIs1 KOPMJIEHUSI MOJIOYHOTO CKOTa. [10 mMuTepaTypHbIM JaHHBIM, CyTOYHAs
HOpMa Kaprodesis Mpu CKapMJIMBAaHUM KopoBaM B 39 CTOMJIOBBIM MEepHOJ
cocrasisier 25 - 30 kr. KopMmoBas egununa kaptodesns BbIIE, YeEM Y KOPMOBOMH
CBEKJIbl, THIKBbI M TypHernca. Ha oaHy kopMoByro enuHuiy TpeOyercs 3 Kr
KapTtodens, B TO BpeMs KakK JJiI KOPMOBOM CBEKJIbI, THIKBbI M TYpHEICA 3TOT

noKazartesb COCTaBIsieT cooTBeTcTBeHHO 8.0; 7.9 m 12.1kr [22].

1.2. CtpeccoBble GpakToOpbl U (PU3HOJIOTHYECKHE TAPaAMeTPbl KapTodeJis
1.2.1. Boicokasi TemnepaTypa BoO3ayxa

['moGanpHBIE KONEOAHUS KIMMATUYECKUX YCIOBHUN HMEIOT pPErHoHaIbHBIC
OCOOCHHOCTM M OKa3blBAIOT pa3IMYHOE BIMSHME Ha POCT U Pa3BUTHE
CeNbCKOX03sicTBeHHBIX pacTtenuit [170, 11, 30, 85, 114]. Ananu3 jauteparypsl
MOKA3bIBACT, YTO HA 3€MHOM IIIape M3MEHEHUs OyayT MpOIOJDKAThCS 1O KOHIA
JBaJIaTh IEPBOTO CTOJICTHSI.

Psan aBTOpoB wuH(pOpMHpYET, UTO «IMO KIMMATHYECKUM MOJIEISIM, Ha
KOTOpBIE CpEeAHsIs TemIepaTypa 3eMJId MOKET MOBBICHUThCS Ha BEIMUYWHY OT 1.4
10 5.8°C mexay 1990 u 2100 romamuy. Ilo onenkam pazmuunbix cTpykryp OOH,
HeOIaronpusITHBIE TTOCIEACTBYSI, CBI3aHHBIE C M3MEHEHUEM KIIMMaTa OyayT UMEeTh
Ce30HHBI  XapakTep, UTO TpPUBEIET K CHIDKEHUIO BajoBoro cOopa
CeNIbCKOXO3sIicTBeHHOM mpoaykuuu Ha 15 - 50%. U3menenue kimMmara
OTPHIIATaCIHHO TIOBIUSET HA PA3IMYHbBIE arpOIKOJIOMUECKUE PECYpPCHI, a TaKXKe Ha

310pOBbe HaceseHus [3, 6].
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BepositHo, 4YTO UW3MEHEHHME KJIMMara MOXET BbI3BaTb JApPYyTUe
HEeOIaronpusTHbIE (PaKTOPhI, KOTOPhIE CHIIBHO MOTYT BJIHATH Ha (HOPMHUPOBAHHE
MPOYKTUBHOCTH PACTCHHM.

B cBs3u ¢ 3TUM H3yueHHE MEXaHHW3MOB aJIaNTAIlMOHHBIX BO3MOXKHOCTEH Y
JKUBBIX OPraHW3MOB, BKJIIOYash M PACTUTENIbHbIC, B HACTOSIIEE BpEeMs SIBISETCA
Ype3BbIYAHO aKTyaTIbHBIM.

Takue xnumaruyeckue ¢GakTOpbl, Kak BBICOKAas TeMIIEpaTypa BO3IyXa,
CWIbHBIE BETPbI, OCAAKU U 3acyXa HHIYLHUPYIOT BBICYIIMBAHUE IMOBEPXHOCTH
MOYBbI, CHU)KCHHE TIOYBEHHOW BJIard, BHICHIXaHWE KOPHEOOUTAEMOTO CJOS TIOYBHI,
yYBEJIMYCHUE KOHIICHTPAIMH COJICH B MOYBE, YTO, B KOHEYHOM CUETE, MPUBOIUT K
ru0eIn CeNbCKOX03siCcTBeHHBIX pacTenuid [90, 312, 127].

PermonanpHbple  OCOOCHHOCTM  HW3MEHEHHS  KJIMMara  OKa3bIBAIOT
3HAUWUTEIBLHOE BIMSHUE Ha AarpoKJIMMATHYECKUE YCIOBHUSI TMPOU3PACTAHUS
CEJIbCKOXO3SIICTBEHHBIX KyIbTYp B Tamxukuctane. COINIACHO JIUTEPATypPHBIM
naHHBIM, 178 TamKUKuCTaHa BO3MOXKEH CIEHapuid OBICTPOTO TMOTEIUICHHUS
kimmara B 2050 roxy, rie TeMieparypa Bo3ayxa mossicurcs Ha 3 - 5° C [6].

Kak wu3BecTHO, KiIyOHM Kaprodens [alT pOCTKH, a (opmMupoBaHue
KOPHEBOU CHCTEMBI MPOMCXOAUT TpH Temreparype mousbl +7 - 8° C. I'masku Ha
MOBEPXHOCTU KIyOHEW OOBIYHO HAYMHAIOT TPOOYXKIATCA IOJ BO3ACHCTBHEM
Temreparypsl mouBsl cBeime +3 - 5°C. Hapsgy ¢ 3TuM Temmeparypa Bo3ayxa
cBbime +23 - 25°C 3HAYUTENHLHO YKOPAYMBAET CPOKH MOSIBIEHUS BCXOH0B. TaKkuM
oOpazoMm, HauOojee MOAXOASIIEH TeMmIepaTypoil BO3Ayxa i MpopacTaHUs
kiy6OHelt cumraercs +18- 25° C. C moBblmieHneM TeMmneparypsl Bo3ayxa 10 +30 -
35° C mpouCcXOoIUT MOJTHOE MTPEKPaICHIE TIPOPAaCcTaHus KITyOHEH.

ITox Bo3aEHicTBIEM, KaK MHHYCOBBIX TemriepaTyp Bo3zayxa — 1 - 1,5°C, tak u
TOJIOKUTENBHBIX Temmepatyp - 35 ° C HaGmogaercs rubens KiIyGHeil kaproders
[12, 22,91, 123, 323, 149].

B nHacrosimiee Bpemsi uMeeTCs CyIEeCTBEHHBIN MpoOen B M3yUYeHUN BIIUASHUS
W3MEHEHHSI KJIMMaTa Ha POCT U PA3BUTHE PA3IUYHBIX CEIIbCKOXO3SMCTBEHHBIX

KYJbTYp H CJICA0BATCIbHO HA CEIbCKOXO03SMCTBEHHBIX IMPpOU3BOACTBO.
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[Tox BiMSHMEM KIMMATHYECKUX CTPECCOPHBIX (DAaKTOPOB (MTOBBIIICHHAS
TEeMIlepaTypa, 3acyxa, BOJHBIH NeGumuT W T.1.) B KIETKE MPOUCXOAST MOpQOo-
(U3HOJIOTHYECKHE, MOJICKYIIPHO — OMOXUMHUYCCKHE MPOIECChI, CIOCOOCTBYIOIITHE
W3MCHEHHUIO HE TOJBKO (PEHOTHIMMYECKHX, HO M TEHETUYCCKUX IPU3HAKOB Y
pacTeHuii. DT (PaKTOPHI TaKXKE HETAaTHBHO BO3ACHCTBYIOT Ha MPOIOJDKUTEILHOCTD
BEreTallly, YPOKalHOCTh U Ha MIPOAYKIIMOHHBIA MOTeHIaN pacTeHuii [14, 8, 135,
210, 49, 1, 50, 13, 69, 33, 68].

Kaprodenr  sgBaseTcs  NPOMOBOJIBCTBEHHBIM  PAaCTEHHEM,  KOTOPOE
BEIDAIIUBAIOT B PA3NMMYHBIX  OJIATOMPHUSATHBIX  YCIOBHSAX.  biaromaps
MIPOIOBOJIBCTBEHHOW IEHHOCTH JTOW KYJIBTYPHI BO3JACIBIBAIOT €T0 B Pa3IUIHBIX
arpodKOJIOTHYECKUX YCIOBUAX (B CEBEPHBIX M IOXKHBIX PErHOHAX Bcero mupa) [46,
98].

B Hacrosmiee Bpemsi HET JOCTAaTOYHBIX HAYYHBIX JAHHBIX O KOHKPETHOM
BIIMSHUHU TJIOOQJTBHOTO TIOTEIJICHHUS HAa POCT, Pa3BUTHE M MNPOIYKTUBHOCTH
KapTodes B pa3TuuHbIX cTpanax mupa [170, 114, 312, 5,167].

N3BecTHO, YTO pacTeHHUS HOPMAJIBHO PAa3BHUBAIOTCS IPH JJIUTEIBHOM U
0ojee WMHTEHCHMBHOM OCBCIIEHWH. B 3THX YCIOBUSAX CTOJOHBI W KIIyOHH
MPUOOPETAIOT 3€JICHYI0 OKPAacKy W B HHUX IPOMCXOJUT CHHTE3 XJIOpodumia u
HaKOIUICHUE SIOBUTOTO BEIIECTBA, TaK HA3bIBAEMOIO COJIAHMHA, KOTOPBIN
MOBBIIIAET YCTOWYMBOCTH K Oose3HsM. O3eleHeHHbIE KIyOHU KapTodens
00J1aat0T JYYIIUMH CEMCHHBIMH KadecTBaMH. M3BECTHO Takxke, 4To OOTBa U
reHEpaTUBHBIC OpraHbl KApTOQEIsT XOPOIIO Pa3BUBAIOTCS B JITUTEIbHBIC JHUHHBIC
nau.  [lpy KOpOTKOM TNPOAOKUTEIBPHOM JHE PACTCHHS MaJlo PacXOAYIOT
OpraHhYecKue BeliecTBa Ha (OpPMHUPOBAHUE POCT M pa3BuTHe O00TBBI. OcTanabHas
JacTh OPTAaHMYCCKUX BEIIECTB  HAKOIICHHAs B PACTCHUSAX HMCIOJIB3YETCS B
nporecce (OpMHUPOBAHUS BEreTaTUBHBIX OpraHoB. J[ms cuHTE3a OOJIBIIOTO
KOJIMYECTBA OPraHMYCCKHX BEIIECTB PACTEHHUIO HEOOXOJAMMO MHOTO 3€JICHOU
Macchl. [ToaToMy, B Hadane Bereranuu HawbOojee OJIArOTPUSTHBIMH YCIOBUSMU
JUTS TIOJTyYEHUSI BBICOKOTO YpOsKasi KITyOHEel SIBISIIOTCS 00Jiee NITUTENbHBIC THU, a B

KOHIIE BereTaluu, Hao0opoT KopoTkue auu [12, 149].
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Y4éHBI NOKa3ajau, 4YTO YCJIOBHUS BBIPAIIMBAHMUSA CEIBCKOXO3SIMCTBEHHBIX
pacTeHUil CHIIBHO NEHUCTBYIOT Ha DKCIIPECCHIO T€HOB, KOTOPBIE JIOKATU30BHHBI B
IeHOTUIIE PACTeHH. DTU (HAKTOPHI MOJIOKHUTEIBHO BIUSIOT Ha OMOJOTHYECKUN
NOTEHIMA] PACTEHUS B 3aBHUCHUMOCTH OT YCJIOBUW mpopacTanus. M3ydeHnue
KJIIMMAaTUYECKUX I[apaMeTpOB M 3HAHHE OCOOCHHOCTEWH poCcTa UM PpPa3BUTHUSA
pacTeHMH B OHTOT€HE3€ CIOCOOCTBYET TMO3HAHUIO MEXAaHU3MOB BIIMSHHUS
CTPECCOPHBIX (DAKTOPOB HA KU3HEACATEIIEHOCTh Pa3HBIX T'EHOTHITOB pacTeHUM [62,
149].

®dakTopsl cpeApl MOTYT CYIIECTBEHHO BIHUSATh Ha HMHTCHCUBHOCTh U
XapakTep NpoTekaHus (HU3n0I0ro - OMOXUMUUYECKUX TTPOIIECCOB.

Nmeetcs coob1ieHne, 4To «MHOTUE (pu3nogornyeckue QyHKIUU PacTeHUH
MPETEePIEeBaIOT CYIIECTBEHHBIE CABUTHU MO BO3AEHCTBUSAMU aTMOCHEpPHON 3acyXu
U BBICOKOH TemmepaTypbl Bosmyxa» [15, 136]. «IIpu 3ToM HpOMCXOIUT
TOPMOXKEHHE OMOCHHTE3a POCTOBBIX AKTUBUPYIOLIMX BEIIECTB, YTO BbI3bIBACT
3aMeJICHHE POCTa HAaJI36MHOM YaCTH M KOPHEBOM cUCTEMBI. TakKe B 3TUX CITydasx
HaAOJII0JaeTCsl U3MEHEHUE BOJHOTO PEKMMa U MOBBILICHHE BOJOYACPKUBAIOLICH
CHJIBI KJETOK. B 9TuUX mpoleccax YCHUIMBACTCI OCMOTHYECKOE [IaBIICHHE
KJIETOYHOTO COKa M MOBBIIIAETCS €ro KoHIeHTpauus. Kpome Toro, mpoucxoaut
CHU)KEHHE MHTEHCUBHOCTH TPAHCTIMPAIIMU U U3MEHEHUE COOTHOIICHUS PAa3TMYHbIX
bpaxuii BOABI, TMPOHHUIIAEMOCTH IUTOIIa3Mbl, (YHKIIMOHATBHONW AaKTHUBHOCTH
OpraHOMJIOB KJIETKH, B YAaCTHOCTH, TUTACTHJIHOTO ammapara ¥ €ro MUTMEHTHOTO
koMmruiekca» [15, 136, 169, 285, 286].

Kak cooOrmraer aBTOp, «HOBBIIICHHE TEMIEPATyphl YCUIUBAET BO3IYIIHYIO
3aCyXy M Ha MPOTSHKEHUU JJTUTENBHOTO BPEMEHU MOXKET YCKOPHUTH HBOJIIOLHUIO IO
TpaHcnuparuu [165].

Crnenyer TakKe OTMETUTh, UYTO Takue (DaKTOpHI, KaK MOTEIJICHUE BO3IyXa,
BBICHIXaHHME IMOYBBI M 3aCOJCHHOCTh TMOYBBI BBI3BIBAIOT JCMPECCHIO0 B MpoIeccax

IMPOXOKACHUA MHOTHUX (PHBI/IOJ'IOFI/ILIGCKI/IX 1 OMOXMMHYECKHUX pC€aKuunn B KIICTKaxX U

B 1eJI0M B opranm3me [15, 65, 136, 171, 165].
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Takum o00pa3oM, Bce OTH HEOIArompusTHbIE (AKTOPHl  BBI3BIBAIOT
HapylieHHe HOPMAJIbHOTO TMPOTEKAHUS TIPOIECCOB CHUHTE3a Pa3JIMYHBIX
OMOXUMHUYECKUX BEIIECTB M TEM CaMbIM CIIOCOOCTBYIOT pacmnanay (epMEHTOB, U
JIpYruX OCJIKOB, a TAKXK€ YIJICBOJOB, YTO MPUBOAWT K M3MEHECHUIO KOJUIOHIHO -
OCMOTHUYECKOT'O COCTOSIHUSI ITUTOIIa3MbI U, B II€JIOM, K 3aMEJICHUIO HAKOIUJICHUS
oprannyeckux Bemects [182, 201, 312, 136, 57, 6].

[Ipy BBICBIXaHWHM TIOYBBI TPOUCXOIUT YCYT'YOJICHWE  ITOCICICTBHIMA
BO3JICUCTBUSI CTPECCOPHBIX (PAKTOPOB, KOTOpHIE BBI3BIBAIOT 3HAYUTEIBHBIN
PKOHOMHUYECKUH ylepd B celabCKOM Xo3siicTBe. [lo3ToOMy M3ydeHUE NUHAMHKHA
HapacTaHWS 3aCyXH TpPH HM3MECHCHWHM KJIHMaTa HMeEeT OOJbIoe 3HAYCHHE B
aJlanTaiuy pacTeHUH.

B psaae paboT mokazaHo, 9TO M3MEHEHUE KJIMMAaTa MOXKET WHIYIIUPOBAThH
MOBBIIICHUE TEMIIEPATYPhI, BO3/lyXa M CIHOCOOCTBYIOTH YCHJICHHUIO 3aCOJICHHOCTU
OKa3bIBasi BO3JEHCTBUE HA KU3HEIACATCIILHOCTH arpodurorneno3os [18, 151, 153,
5, 285].

Hampumep, moa BIusHUEM JTHUX CTPECCOPOB Yy MSTKOM MIIECHUIIBI
HaOIrOMaeTCsl HapyIIeHne OMOXUMHUYECKHX TporeccoB. OOBIYHO 3TO BhIpaKACTCS
B pacmajie 0eIKOB, N3MEHEHUH OWOXMMHYECKUX CBOMCTB ITUTOIIA3MbI, a TAKKe
CHIDKCHMH KOJIMYECTBA 3alacaeMoro PacTCHHSIMH OpPraHUYecKoro Bemiecta [41,
164].

[ToaToMy wHcclieqoBaHUE BIUSHHUS TEMIIEPATypbl BO3JAyXa Ha TEHOTHUIIBI
KapTtodens, UCHObITAHHME W MOAOOpP HOBBIX TE€HOTHIOB, M  COPTOOOPa3LIOB
kaptoenss 001aarouMX BBICOKUMH aJalTAllMOHHBIMU CHOCOOHOCTSIMH, IS
BO3JICTIBIBAHUSI B PA3HBIX MPHUPOIHO - SKOJOTUUYECKMX 30HaX Ta/pKUKUCTaHA C
y4eTOM  HM3MCHCHHS KJIUMaTa TPEJACTaBIsACT OOJBIIOW  TEOPETHUYSCKHH U
MIPAKTUYECKUN UHTEPEC.

N3menenne kiMMara HWMEET CBOIO crnenupuky U ocoboe 3HAuYeHHUE B
pacTeHneBOACTBe Ta/DKUKHWCTaHA, TJE€ XapaKTepHbI Pa3HOOOpA3HBIC THIIBI

KJIuMaTa. OT THUIIMYHOU >1<ap1<0p”1 IMIyCTBIHK C MaJIbiIM TOAOBBIM KOJINYCCTBOM
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OCaJKOB, A0 KJIMMaTra BBICOKOTOPHOM 30HBI C OTPHULATEIBHOM CPEIHETOAOBOMU
TeMIepaTypoit Bo3ayxa [59, 67, 82].

C uenpio MOBBIIIEHUS! TPOJYKTUBHOCTUA COPTOB KapTodens, KOTOpble ObLIH
OBbI TOJIEPAHTHBIMH K JIEUCTBUIO HEOIArOMPHUATHBIX CTPECCOPOB M MMENIN XOPOIIINe
noKaszaTeid MO0  MHOTMM  TOJUT€HHBIM  MpHU3HAaKaM  (CKOpPOCHENOCTb,
IPOJYKTUBHOCTh, YCTOWYHMBOCTh K OOJIG3HAM W BPCIUTEIIM U JAPYTUM),
WCIIOJB3YIOT pa3Hble WHHOBAIMOHHBIE METOJbI JI CO3JaHHE HOBBIX I'€HOTHUIIOB
sToi KynbTypsl [10, 73, 77, 154].

B mpomecce co3naHusi HOBBIX YCTOWYMBBIX W MPOAYKTUBHBIX COPTOB
KapTodens HE00XO0AMMO UCIIOJIb30BaTh BCE MapaMeTpbl pAcTEHUH, H
dbusnonoruyecknue, M OMOXUMHUYECKHE, M HMMMYHHO - (DepMEHTHBbIE, u
TCHETHYECKUE a TakKe OMOTEXHOJOrnYeckue moaxonl (in Vitro) mis riry0okoro
aHanu3a nepcrnekTuBHoctu. [83, 84, 56, 32, 109].

JInsi CBOEBpEMEHHON M KayeCTBEHHON OLICHKH HCXOAHOTO Marepuana
Kaptodens (1 Ipyrux pacTeHHid) B IPOIecce CO3aHNe HOBBIX TEHOTHIIOB MHOTHE
aBTopbl [210, 135, 84, 45] npeanonaratoT yYuThIBATh BIAMSHHUE HE TOJIBKO BBICOKAS
TeMIlepaTypa BO3/AyXa M KPAaTKOBPEMEHHbIE BO3AYIIHO - MOYBEHHOHN 3acyXy HO U
0CcOo0yI0 poJib TakuX (HU3MOJOTUYECKHUX TOKa3aTesiel, Kak OCMOTHYECKHI CTpecc
BOJHBIN romMeocTasa. Mcxozs u3 3Toro, A yCHenrHoM CeNeKIIMOHHON paboThI pu
MOJYYEHUH HOBBIX TIEPCIEKTUBHBIX T'E€HOTUIIOB KapTodesns pPEeKOMEHIyeTCs
UCIIOJIb30BaHUE HOBBIX COPTOOOpa3LOB KapTodess, KOTOpble HMMEIOT pa3Hoe
reorpauyeckoe U arpo3kojioruueckoe mpoucxoxaenue [79, 87, 152, 109, 117].

OtpunarenbHOE€ OEHWCTBUE TOYBEHHOM M BO3AYIIHOM 3aCyXH, NPUYUHOU
KOTOPBIX B OCHOBHOM SIBJISIETCSI BBICOKAs TEMIIepaTypa BO3ayXa, MPUBOIUT K
OCJIa0JICHUIO Typropa U BOAOYAEP>KUBAIOIICH CIIOCOOHOCTH JIUCTHEB Y KapTodes
B T€UCHHME Bereranuu. B 1enom, B pe3ysbTaTe TaKUX CTPECCOPHBIX BO3IAECHCTBUM
Ha pacTeHus KapTodens, CBSI3aHHBIX C HEXBATKOW BJIATM B MOYBE MPOUCXOJUT
HapylIeHUEe HOPMAJIBHOTO TMPOTEKAHUS MHOTOYHMCICHHBIX OHMOXMMHUYECKHUX

peakiuii B Ipou3BOACTBeHHBIX ycioBusx [80, 81, 89, 205, 177, 274].
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B cBs3u ¢ oTuM, H3ydeHHWE TEHOTUIMYECKOW OCOOEHHOCTH pPAa3IMYHBIX
COpTOOOpa3oB, THOPHUIOB W KIOHOB KapTodems ¢ ydéToM  HUX Pa3HOTO
reorpau4eckoro MPOUCXOXKACHUS SBJISIETCS HEOOXOAMMBIM  YCIOBUEM IS
COBPEMEHHOM CEeJICKITMH M CEMEHOBOJICTBA B Oyaymiem [16, 92, 33, 112].

Takum 00pa3zoMm, JOCTHKEHUE CTAOWIIBHO BBICOKMX YpOXKaeB KIyOHen
kapTodens Beicokoro kadectBa Ha 50 - 70% 3aBUCUT OT copTa KapTodess, 4To
TpeOyeT CO3/[aHusA M HUCIHOJIb30BAaHUS HOBBIX BBICOKOTPOAYKTUBHBIX T'€HOTHIIOB,
YCTOMYMBBIX K HETaTUBHOMY BO3JICUCTBUI0 OMOTHYECKUX U aOMOTUYECKHX
daxTopoB cpensl [64, 124, 274].

N3BecTHO, 4TO B YCHOBUAX 3aCyXH, IPUYMHON KOTOPOU SIBJISIETCS BBICOKAs
TEMIEpaTypa BO3AyXa U IOYBbI, MPEKPALIAETCs POCT KIyOHEH M TeM caMbIM
HAOJIOAEeTCsl U CHIDKEHHE ypoxkalHOCT Kaprodens. OObIYHO B TaKHX CIIydasx
(mpu  Temmeparype Bosmyxa Gomee 25° C) B KOHIE CTONOHOB U
chOpMHUPOBABIIUXCS KIYOHEH 00pa3yroTcsi MeNKHe KIyOHH (JIE€TKOBaHHUE), 4TO
OTPHUIATENIFHO BIMAET Ha (QopMy KIyOHEHW, WX BHEIIHUN BUJ U PHIHOYHYIO
3HAYUMOCTH [51].

K npuoputeTHpIM HampaBICHHSIM YBEIUYEHHUS IMPOU3BOJCTBA KapToQes
MOKHO OTHECTM OJMH U3 BaXHBIX (AKTOpPOB - TIOJIyU€HHUE HOBBIX,
aJIanTUPOBAHHBIX K Pa3HBIM YCJIOBHUSM BBIPAIIMBAHUS COPTOOOPA3IOB KapToders,
TapaHTHUPYIONIKMX TOBBINIEHHE ypokaiHoCTH [167].

CorsiacHo cooOrienusM psina aBtopoB [54, 140, 44, 108], B noBbIICHUH
YCTOMYHUBOCTHA PACTCHUN K BO3JCHCTBUIO BBICOKOW TEMIEPATypbl OCHOBHAS POJIb
MPUHAICKUT TPOIecCy (YHKIIMOHUPOBAHUS PAa3HBIX OPTaHEIUIOB KJIETKH (SIApo,
MUTOXOHJPHS U XJIOPOIIACTBI) HO OOJBINAs 4acTh MPUHAJICKHUT XJIOPOILIACTaM
JUCTBEB  pacTeHUi, B KOTOPBIX MPOUCXOAUT mpouecc ¢doTtocunresa. s
HOpMAaJIbHOM peryJisiliuu mpouecca (GOTOCHHTE3a YPE3BhIUAHHYIO U BaXHYIO POJIb
UrpaeT AKTUBHOCTb dbepmenTa puoyno30-1,5 -
oucdocharkapookcunaznsl/okcurenassl (PBOKO). Tlokazano, 4To 0T aKTMBHOCTH

nanHoro ¢epmenta (PB®KO) 3aBucur u sdpdexktuBHOCTh 1uKIa KanpBuHa u
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oOpa3oBaHue TMPOAYKTOB (HOTOCHMHTE3a B TOM WYHCIE W CaxapoB, KOTOPHIE
IPUHUMAIOT y4acTue B POPMUPOBAHUHN YCTOMYHUBOCTH B YCIOBHAX CTpecca.

Taxxe B auTepaType BcTpedaroTcsi pabotel [134, 113, 255], B koTophix
MOKAa3aHHO, 4YTO MOJ Bo3uaeiicTBUueM TemioBoro 1moka (THI) mpoucxomut
3HAUWUTEILHOE  TIOBBIIEHWE  YCTOMYMBOCTM  pacTeHUH K  BO3JACUCTBUIO
HeOJIaronpusITHBIX (PAKTOPOB Cpeibl. , TaK Kak HaOJIOgaeTCs OMOCHHTE3Y OCIKOB
teroBoro moka (bTII) UTPAIOLIMX POJb LIANEPOHOB 3AIMMINAIONIUX OT
NOBPEXJEHUA  OCNKM U HYKJIEHMHOBBIX  KUCIOTHL.  TemmoBoil  1IOK
(KpaTKOBPEMEHHBIN) BBI3BIBAET NPOLECC YCHUIIEHUA (HOPMHUPOBAHUS PAZTUUHBIX
OMOXUMHYECKUX COCIUHEHUM (pacTBOpUMBIEC caxapa, CBOOOJHbIE aMUHOKHUCIIOTHI,
OpOJIMH U JpyrHe), KOTOpble  YCWIMBAIOT  HpPOLECC  CTa0WIM3aluu

1,5 -

(YyHKIHOHUPOBAHUS dbepmenTa PB®KO (Pubyno3o
onchocharkapOokcHIazbl OKCHIeHa3bl HaXOMIAIICrocss B MeMOpane kietok [140,
148].

C npyroii croponbl, TemioBod Mok (TILI) mpHBOOUT K MEAJICHHOMY
MPOXOXKJICHUIO PA3UYHBIX (PU3UOJOTHYECKUX M OMOXMMHUYECKUX PEaKIUuid B
KJIeTkax opraHu3ma. OOBIYHO, 3TOT MPOIIECC MPOBONUPYET 3acyxa B mouse u TII
NPUBOJUT K TMOBBIIICHUIO 3alIMTHOTO 3¢dekra y pacrenuit [147, 148]. Dtu
aBTOPBI TAKXKE COOOIAIOT, YTO TEIUIOBOM IIOK MPUBOJMUT K AKTHBHOCTH TPYIIIHI
(hepMEHTOB-TIPOOKCHUAHTOB, KOTOpPBIE IMOBBIMIAIOT YCTOWYMBOCTH PACTECHUH
KapTodes K COJIEBOMY CTpecCy.

Hapsiay ¢ aTum, Takke BMeeTCsl COOOIIEHUE O BIUSHUN BOJHOTO nedummTa,
ynbTpaduoIETOBOTO  00dydeHuss W Apyrux ¢aktopoB cpenbl  [95] Ha
TOJICPAaHTHOCTh pacTeHui K cTpeccopam [148].

Ha ocnoBe coobomenuss boOomkanoBa [48], pocT u pa3BUTHE pacTCHHI
kapTodens, TJIaBHbIM 00pa3oM, 3aBUCUT OT CYMMBbI 3(PQPEKTUBHBIX TEMIIEPATYpP.
Tak moka3aHO , 9TO «BCXOMABI KapTOodessi B 3aBUCUMOCTH OT COpTa B IIPEATOPHOMN
30HE MOABJISIMCH 4yepe3 23 - 25 nHe, a B ropHOM 30HE - Ha 18 - 25 nenp mocie
nocajku kinyOHed. B 3aBucuMocTd OoT OMOJOTHMH COpTa, IIBETCHHE PACTCHHUI B

NpeAropHoi 30He Habmoaanoch uepe3 46 - 58 nHel, a B ropHoit - uepes 46 - 49
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JHEW TIOCNie BCXOJIOB. B mpearophsx BCXObI MOSBISIOTCS paHbINE, U B TIEPUOJ
IIBETCHUSI PACTEHWH HAOMIOAACTCS TIOCTCTICHHOE TOBBINICHUE TEMIIEPATypPhl
BO3JIyXa».

OH Taxxe coo0IIaeT, 4To MHOTHE MOP(HOIOTHYECKHE PU3HAKU KapTOo(es
(Temnbl  TIpoXOKACHUS (a3bl pa3BUTHS pacTCHUil: OyTOHHM3AIMs, IBETCHHE,
co3peBaHue, (GpopMUpoBaHHE KOJIMYECTBAa CTeOJied Ha pacTeHUE W JPYrue) BO
MHOTOM CBSI3aHBI C arpO’KOJIOTHYECKUMHU (PAKTOpaMH CpPENbl, MPEXIe BCEro OT
CyMMbI 3(PEKTUBHBIX TEMIEPATYp BO BpeMs BereTaluu pactenuil. B yactHocTw,
HacTyrieHue ¢a3pl  OyTOHM3AllMU, [IBETCHHS W OTMHUpaHUsi OOTBBI Yy
cOpTO00pasoB KapTodess B YCIOBUAX TOPHON 30HBI M B JOJUHE MPOTEKAIOT B
pasubie cpoku [25, 48, 120]. Hampumep, HactymicHue (asbl IBETCHUS Y
cOpTO00pa3loB KapTodens B MNPEAropHOM 30HE HAOIIOJAETCS B OCHOBHOM B
CEpelIMHE HIOJIs, B TO BPEMs KaK 3TO SBJICHHE B TOPHOM 30HE COBMAAAET C KOHIIOM

UIOJISI U cepeinHoi aBrycra [48].

1.2.2.3acyniyiuBOCTb NO4YBbI, OTHOCHTEJIbHOE coaepkaHue Boabl (OCB) u
BOJOYyJepKMBawIas cnoco6Hoctb (B/l) iucTbeB

K paznuyHbpiM aOMOTHUYECKUM CTpeccaM OTHOCATCS XOJIOM, 3acyXa, 3acOJICHuE,
3aTOIJICHUE, BO3IEUCTBUE KPUTHUUECKUX TEMIIEPATyp, TSHKEIble METaJUIbl B TIOUBE,
CTETICHb KUCJIOTHOCTH WJIH MICJIOYHOCTH TIOYBHI, TTOBBIICHHOE COACPIKAaHNE 030Ha,
Ne(UIUT IJIEMEHTOB MUHEPAIBHOTO MUTAHUA U T.J. DTU CTPECCOPHBIE (PaKTOPHI
MOTYT OKa3aTh OTPHUIATEITHOE BO3JACHCTBUS HA POCT, PA3BUTUS U MPOTYKTHBHOCTH
U Take MPUBOAMTD K rubenu pactennii [201, 206, 128].

Kaprodens sBnsercs BiaroitoOMBOW KyJlabTypoill. B TedeHue OHTOTreHE3a
pacTeHui U3MEHSETCS €ro MOTPEeOHOCTh K TTOYBCHHOW BIIard. B Havalie 1BeTCHHSI
0 TpeKpalieHus: TpupocTa OOTBBI y KapTodens HaOMIoAaeTcsl BBICOKas
MOTPEOHOCTH BOJIBI.

[TouBeHHast Biara TIOJOKUTEIBHO CKa3bIBaeTCSI Ha HOPMAJIbHOM pPOCTE H
pa3BUTHM KOPHEBOW CHCTEMBI Pa3IMUHBIX COPTOOOpasloB Kaprodens mnpu

BbIpallliBAHWK B Pa3HbIX arpO3KOJIOTHYCCKHUX YCIOBHIX. HOpMaHBHBIﬁ POCT
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KOPHEBOM CHUCTEMBI KapTodess, Hapsay C BIaroidl MOYBHI, TaKXe 3aBHUCUM OT
YPOBHSI TUTaHUA, IOCTYIIHOCTH BO3JyXa B KOPHEOOBITAEMOM CJIO€ IMOYBBI U
npyrux (axtopoB cpeabl. OnNTUMaIbHBIM BapUHATOM JJII HOPMaJIbHO POCTa U
pa3BUTHUSL KOPHEBOM CHCTEMbI U HAJ3€MHOM YacTU PACTEHUH KapTo(ems sBIIeTCS
YpPOBEHb  BJIOXHOCTH IMO4YBBl B mpexaene 73 - 83% oT mMojgHOW TOJIeBOM
BJIATOEMKOCTH B pa3HbIX (azax pa3BUTHS COPTOOOpasloB  KapToders.
HeoO6XomuMoO OTMETHTh, YTO BBICOKAs BJIAXXHOCTh IOYBHI (Ooiree 85% ot
MOYBEHHOM BJIArOEMKOCTH) OTPUIIATENILHO BIUSET HA POCT U Pa3BUTHUE PACTEHUH,
BBI3BIBAET MPEXKICBPEMEHHYIO T'MO€Ib HAJA3€MHOM YacTH PACTEHUs, MEIJIEHHOE
YBEIMYEHHE MAacChl KIyOHEHW, a Takke CHIDKEHHE oO0Ield OuoMacchl COpPTOB
kapTodens. B cBs3u ¢ 3TUM HEOOXOAUMO COOJIOJATh IIOJUBHBIE HOPMBI
KapToQeis U YpOBEHb BJIArOEMKOCTH MTOYBBI ITPU BBIPATUBAHUU 3TOU KYJIbTYPHI.
BnarooOecne4eHHOCTh pacTeHUsl OKa3bIBAaeT BIMSHUE HA MPOLIECC HAKOIUICHHUS

Kpaxmajia, a HeXBaTKa MOYBEHHOW Bjiard B ¢a3e CO3pEBaHUS TAKKE BBI3BIBACT
YMEHBIIICHHE MacChl KITyOHEl 1 CHIDKEHUE yposkaliHoCcTH KapTodens [22, 154].

Pacxon Boabsl Ha OOWH ra MOCaaku KapTodens JOCTUraeT MpPUMEpPHO 3
TBHIC.M® HA CYTTHHHCTBIX M 4 ThIC.M® CyIECYacHBIX MOYBAX (COOTBETCTBEHHO Ha
cymecuaHblx moyBax mnpu ypokae 30 T1/ra) [172]. Beicokuii pacxoj BOJIbI
OPUXOJIUTCS Ha (pa3bl- OyTOHM3ALMs, IIBETEHHE M CO3peBaHME ypoxkas. B 3Tux
(hasax 0OBIYHO PACXOLYETCS TOIMBHOH Boxbl B 00beMe ot 40 1o 60 m° /ra/cyTku
[58].

B cBsi3u ¢ 0COOEHHOCTSIMU TPUPOAHBIX YCIOBUM, OTPAHUYEHHBIX OCaKAMHU
B IEpUOJ BEreTalu, NEPBOCTENECHHYIO POJb HUIPAET CHOCOOHOCTh PAaCTEHUU
pPETyIMpOBaTh BOJHBIM PEXHM HAJI3EMHBIX YacTeW, BOJOYACPKUBAIONIAS CHUJIA
TKaHe#, a TakKe CIOCOOHOCTh K pernapanuu (pU3U0JOTHYECKUX MPU3HAKOB MOCIE
NeHCTBUS 3acyXd. YCioBUs JeduiuTa BJiard MOTYT PE3KO HETaTUBHO CKAa3aTbCs
Ha 3aKJIaJKe TeHepaTUBHBIX MOYEK, CTETICHN LIBETEHUS U JEKOPATUBHOCTH KPACUBO
UBeTyIIMX  pacteHuu. Iloatomy  co3maHWe  HOBBIX — 3aCyXOYCTOMYMBBIX
cCOpTO00pa3LoB KapTodenss HMeeT OOJbIIoe MNPAKTUUYECKOE U TEOPETHUECKOe

3HAQYCHUEC.
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B onTumanbHBIX YCIOBUSX pOCTa M pPa3BUTUS paACTeHU KapTodens
HENPEPBIBHO MPOTEKAeT Mpoliecc 0OMEHa BOABI B TEUEHUE BEreTalldd, YTO BO
MHOTOM 3aBUCUT OT I[OYBEHHO - KIMMAaTUYeCKUX (AKTOpOB, a TaKXKe OT
FEHETUYECKUX OCOOCHHOCTEH copTooOpa3uoB kaptodemnd. K  oCHOBHBIM
napameTpaM BOJHOTO OOMEHA OTHOCSTCS Takue (GU3HOJOTUYECKHUE MPOLIECChI, KaK
TpaHCIUPALKs, BOJIOEMKOCTb, OBOJIHEHHOCTh, BOJHBIA AC(PUIUT, OTHOCUTEIHHOE
coJiep>KaHue BOJIbI U JAPYTHE.

W3BecTHO, 4YTO CHIDKEHHE KOJIMYECTBa MOYBEHHOW Biaru Oojxee 75%
NPUBOJIUT K U3MEHEHHIO (OPMBI U CTPYKTYphI opraHoB y pactenuit [307]. Kpome
TOro, KOPOTKUH WU JUIMTENbHBIN (OJUH JI€Hb) BOJHBIM CTpecC MPUBOAUT K
CYLIECTBEHHBIM U3MEHEHUSM MTPOTEKAHUS MHOTUX (PU3NOJIOTHYECKUX MPOLIECCOB U
B pe3yibTare uero HabIroaeTcsi CHIDKEHNE KOJMYeCcTBa KIyOHEeH U ypoxKaitHOCTH
y kaptodens [141, 203].

Pe3ynbTaThl mcciaen0BaHUM HEKOTOPHIX aBTOPOB TMOKA3bIBAIOT, YTO «IIPH
MEHBIIIEM IOCTYIUICHHH BIIaTM W3 MOYBHI (UeM JHEBHBIE €€ MOTEpH B IMpoIecce
TPAHCIIUPAIMH), BBISIBIICHA MIPSIMast 3aBUCUMOCTD MEX1y KOJMYECTBOM MOYBCHHOM
BJIard U ypoxanHocThio kaprodeins [154, 304, 203] u Oonpimii yimepod ypoxaro
HAHOCHT 3aCyXay.

CornacHO COOOILIEHUIO AaBTOPOB «HENOCTATOYHOCTh BJIArM B IIOYBE
3aJiep)KMBaeT Hayallo pocTa CTOJIOHOB [2] m kiyOHeoOpaszoBaHus» [266]. Dtu
aBTOpBl TaKXK€ COOOILAIOT, YTO <JITUTENIbHOE JEWUCTBHUE CTpecca MPUBOIUT K
3aMEJICHUIO 3aBSI3bIBAEMOCTH KIIYOHEW M TIpH 3acyXe CHUJIBHO 3aMEIJISeTCs POCT
KIyOHeH. DTO NPHUBOIUT K 3HAYMTEIBHOMY HEI000PY CyXoro BermecTBa» [266,
241].

JlnutenbHas 3acyxa B IOYBE B TEUEHUE BEreTanuu, ocoOeHHO B (ase
CO3PEBaHUs BHI3bIBACT 3HAUMTEIIPHOE CHIDKCHHE KOJUYECTBA 3aMaCHOTO Kpaxmasa
B COCTaBe KIyOHeH copToB KapTodens. DTO SBIECHHE TaKXe CIOCOOCTBYET
YCUJICHUIO Tpoliecca ¢hopMUpoBaHUs KIyOHEH kaprodesis HHOTrJa, MPUBOIUT K

(GbOpMHUPOBAHUIO TPEIIMH Ha TOBEPXHOCTH KIyOHEW, JETKOBAHWE M ITyCTOTHI

BHYTpH KiayOHe# [241, 265, 321, 308, 176].
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Ha ocHoBe ymureparypubix qaHHbix [304, 271], B yClIOBHSX 3acyXu y copTa
kaprodens [lesupe HabmomaeTcss BhicoKas (POTOCHHTETHUYECKAs] aKTUBHOCTH, Kak
IpU ONTUMAIBHOM PEKHUME T0JIMBA, TaK U IIPU HEXBATKE MOJMBHOU BOJbI. B 3TOM
ciiyyae HaOJI0JIaOCh 3HAYUTENbHOE YMEHbIICHHE (OPMUPOBAHUS MPOTYKIHH
dboTocuHTE3a B OOTBE U HAKOIJICHUE UX B KITYOHSX.

B nureparype coobmiaercs O  TOM, YTO  PpPE3KOE  CHI)KCHHE
(bOTOCHHTETUYECKON aKTUBHOCTH Yy KapTodesss B OCHOBHOM CBSI3aHO C BOJHBIM
nebururom [297].

[Ipu BomHOM naeduuuTe y pacteHuil Kaprodens Habmomaercs ObICTpoe
3aKpBITHE YCTBUII JIUCTHEB, UYTO BHI3BIBACT CHM)KCHHE PACX0jla BOJBI B MpoOIlecce
TpaHCIIUpalUK. DTO 3aMeIsieT Tpoliecce jgoctyna yriekucioro raza (CO;) B
pacTeHUsIX, YTO OYEHb BAXHO IS Ipouecca (POTOCUHTETHYECKOW aCCUMMIISLUAN
[145, 142, 197].

3HAYUTENIPHOE CHIDKEHHUE ACCUMUJISILIMKM HAOJI0JaeTCsl y COPTOB KapToders,
KOTOpbIE 0O0Jiee YyBCTBHTEIBHBI K HEIOCTaTKaM Biarm B mouBe [297], uto
BbI3bIBACT HEAOCTAaTOK BOJBI B IIUTO30JI€ KIJIETKU. B 3TOM ciyyae mpoMCXOAUT
nucOananc d3JEKTPOJIUTOB, XOTS MPU STOM HE HAONIOAAeTCsl  BBICHIXAHHE
UTOIIa3Mbl.  3HaHWE  (GU3MOJIOrO0 -  OMOXMMHMYECKHX  OCOOCHHOCTEH
3aCyXOYyCTOMYMBOCTU y KapTodens uMeeT OMOJOTHYECKOe 3HAYCHHE B MPOIECCE
pocTa 1 pa3BuUTHUs KapTodess B TeueHue Beretauuu pacteHuil. C qpyroit CTOpOHBI,
3acyXa CONPOBOXKJIAETCS TEIUIOBBIM CTPECCOM, UTO OCJIOXKHSET pa3rpaHuuYeHHE
(bYHKIIMOHATBFHOW aKTUBHOCTH KJIETKH TIPH CTPECCE.

N3  BblIen3noKeHHOW MHGOPMALMK  BBITEKAET, YTO YCTOMYHBOCTD
KapTo(ens K 3acyxe XapaKTepHu3yeTcsl MOJUTCHHBIM XapaKTepOM HacJelI0BaHUS.
Jns  mpakTUYecKoW JeSITeNbHOCTH B 00JacTh  (U3HOJIOTHH M OUOXUMHUU
pa3pabOTKM HOBBIX WHHOBAIIMOHHBIX METOJOB JHWAarHOCTUKU YCTOMYMBOCTH K
BO3JICHCTBUIO a0MOTHYECKUX (PaKTOpOB, B YACTHOCTH, K BOJHOMY CTpeccy,
BBICOKOWM TeMIIepaType M 3aCOJICHHIO MMEIOT (yHIaMeHTalbHOE 3HaueHue [158,
157, 146]. B wacTHOCTH, psI YYEHBIX COOOIIAIOT, YTO ISl YCTOWYHMBBIX K

COJIGHOCTH COpPTOOOpa3loB Kaprodens XapaKTepHbl CJEAYIOIIME Ba)KHbIE
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MOKa3aTeNid BOJAHOTO OOMEHA: BOJAHBIM ACPUIIUT M OCTHOCHUTEIHHOE COJICpP)KaHUE
BOJIbI. DTH TMOKA3aTEIM MOTYT OBITh MCIIOH30BAaHBI B KaUYE€CTBE WHIUKATOPOB IS
OmpeeieHus] OOIIMX MEXaHW3MOB TOJIEPAHTHOCTH K  BIMSHHUIO Pa3HBIX
ctpeccopoB. «lIlokazaHo, 4TO ToOKa3aTrenu BOJHOTO OOMEHA B Pa3HBIX COPTax
KapTodens Mpu HEXBATKE BOJBI CBUACTEIBCTBYIOT O Pa3HBIX aJanTallMOHHBIX
peakiusax reHOTHUIIOB KapTodens k 3acyxe» [146, 99, 57]. «Hampumep, Takue
HOBBIE copTa KapTodeis, kak «Tamxukucran», «Pamry, «Daitzadbany, «lyctny,
«Axanemust Hayk-1»(AH-1), BbIBeIeHHBIC TAPKUKCKUMHU CEJICKIIMOHEpaMH, MaJio
PacXoyiOT TOJMBHYIO BOJY BO BpEMS BEreTallid IO CPABHEHUIO C COPTOM
«Kapmunam» (copr cenekmuu [Nomranmus)» [57, 152].

Taxxke npyrumMu aBTOpaMu JIOKAa3aHO, 4YTO CHAObId BOJHBIN JedUIIUT
CYIIIECTBEHHO BIIHMSCT HA MHOTHE METa0OJIMYECKHE TIPOIIECCHI, HA POCT U Pa3BUTHE
pacteHuil kaprodens. DTO OTPUIIATEILHO BIUSET Ha MPOIECChl MeTaboIM3Ma B
3aBUCUMOCTH  OT  MPOJIOJDKUTENBHOCTH  ero  jaeiictBus.  OmpejeneHue
(U3HOJOTUYECKUX TMAapaMEeTPOB IO3BOJIICT TOYHO W DKOHOMHO WCIOJIB30BaTh

BOJIHBIC PECYpCHI IIpH 3acyxe [72].

1.2.3.3acosieHue MO4YBbI

Kak u3BecTHO, B Mupe npuOmm3uTeabHo 22% CenmbCKOX03IiCTBEHHBIX
3eMellb CUMTAIOTCA 3aCOJEHHBIMHM Mo4yBaMu. COINIaCHO MOCIEJHUM JIaHHUM, B
CBSI3U C M3MEHEHUWEM KJIMMara U3 roja B rojl MpoAoJKaeT HEYKIOHHO PacTH B
KOJINYECTBO 3AaCOJICHHBIX TOYB B Mupe [215], 0coOeHHO B 3acyNIUIMBBIX H
MOJTy3acyllIUBbIX paiioHax» [178]. Ha npoTs:keHun Bcell MCTOPUHU 4YEJIOBEYECTBA
3aCOJICHHOCTh TIOYBBI OblIa TJIABHOW MPOOJIEMOW MJIT MHUPOBOTO CEIHCKOTO
xo3siicTBa [257], Tak Kak Ha TaKMX IIOYBAaX HEBO3MOXKHO TMOJYYUTh BBICOKHM

YPOKail CeNbCKOXO3IUCTBEHHBIX KYJIbTYP.
Kak wm3BecTHO, 3acojieHHBIE TO4YBBI COCTaBIAOT Ooyiee 7% BceW
MOBEPXHOCTU 3€MJIH, «YCUJICHUE 3aCOJIEHUs MaXOTHBIX 3eMenb npusedeT k 50%

notepu 3eMiin K cepenune 21 - ro Bekan[324, 302].
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B mnacrtosimee Bpemsi B PecmyOmmke TamKuKWCTaH 3aCONCHHBIC TTOYBBI
cocTaBisitoT okoJio 100 ThIC. ra Ha KOTOpbIe TPEOYIOT MPOBEACHIE HEOOXOIUMBIX
arpoOTEXHOJIOTHYECKUX MPUEMOB B 3aBHCHUMOCTHU OT Pa3HbIX 30HAX PECIYyOJIMKHU
[90, 92, 215].

B ocHOBHOM 3TH BHJIbI 3aCOJIEHHBIX TIOYB UMEIOT Takue - HoHbl, kak Na, Ca
un Mg, xnopuasl, cyiabsdatel u kapooHnatsl [1o mporHosy yxe yepes Onpkaiiiime
25 ner Ha 3eMHOM mape okoio 30 % 3eMenb CTaHyT HE NPUTOJHBIMHU IS
CEIIbCKOXO03SMCTBEHHOTIO UCIIOJIB30BaHuUs BCIIEACTBUE 3acoiieHus [212, 215].

W3BecTHO, 9TO BBICOKAS COJCHOCTh TMOYBHI OTPHIATEIHHO NIEHCTBYET Ha
POCT M pa3BUTHUE PACTEHHM. 3aCOJIECHUE BIMSIET HA TAKUE BAXKHBIE MPOIIECCHI, KaK
dboTocuHTE3, BOJAHBIA OOMEH U IMOTJIONICHUE MTUTATEIbHBIX BelecTB. CIIOCOOHOCTD
pacTeHU MEPEHOCUTH COJIM MO3BOJSET MPUOOPETAaTh BOAY, 3aIMIIAET (QYHKUUU
XJIOPOILJIACTOB M TOJJIEPKMBAaeT  HMOHHBIA  ToMeocTas. K OCHOBHBIM
OMOXUMHUYECKUM PEAKIMSM OTHOCSATCS T€ PEaKIMU, KOTOPBIE BBI3BIBAIOT CHHTE3
OCMOTHYECKH aKTHUBHBIX META0OJHUTOB, CrernupUuIecKuX OEIKOB, OMPEAETCHHBIX
dbepMeHTOB M CBOOOJHBIX PAIMKAIOB, YTOOBI KOHTPOJIMPOBATH MOTOK HOHOB H
BOABI M TOJJCPKUBATh TMOTJIOIIEHHWE KHUCIOPOAHBIX panukanoB. Cremayer
OTMETHUTh, YTO OCHOBHBIM MEXaHHU3MOM BO3JIEHCTBUS COJEHOCTH Ha (YHKIIUIO
pacTeHul SBJISETCS TOBBIIIEHUE OCMOTUYECKOTO JaBJICHUS B OKpYKAIOIIEH cpefe
pacTeHus, KOTOpOEe MPEMATCTBYET TMOTJIOMICHUIO BOABI M MHTATEIBHBIX BEIECTB
[212, 230]. ITosTromy, ompeneiacHHEe OCHOBHBIX (DHU3HOJOIO - OHOXMMHYCCKUX
MEXaHU3MOB YCTOHYMBOCTH DPACTCHHS K 3aCOJICHHIO SBISICTCS  BaKHBIM
MoKa3aTeieM JJisl CEeJNEeKIIMOHEPOB B IMpollecce OTOOpa HOBBIX MEPCHEKTHBHBIX
copTooOpas3ioB pacteHuil. Takue QakToppl, Kak BBICOKas TeMmreparypa u
3aCyIIJIMBBIE TONBI CIIOCOOCTBYIOT TIOBBIIIICHUIO COJEpXKAaHHUS COJEH B TIOYBE,
U30BITOYHOMY CKOILJICHHIO MX B KOpHEOOHMTaeMOM ciioe MouBbl. Takoe peskoe
YBEJIMYCHHUE COJCP)KAHUS COJICM B IMOYBE MPUBOJIHWT K YTHETCHHUIO PACTCHHM U

CHIDKEHHIO KAayeCTBA M KOJMYECTBA YpOXKasg CENbCKOXO3AMCTBEHHBIX KYJBTYP

[331, 135, 312, 42, 1, 164, 105, 107].
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C npyroii CTOPOHBI, BIHMSHUE COJIEPKAHUS XJIOPUIHBIX U aMMHAYHBIX COJICH
B MTOYBE, BBI3BIBACT HAKOTUICHHIO MHOTHX SJOBUTHIX BEIIECTB B opraHusme. [lpu
CyJb()aTHOM 3aCOJICHHsI B MIOYBE HAKATUIMBAETCS OOJIBIIIOE KOJIUYECTBO MPOIYKTOB
OKHUCJICHHS CEPOCOACPKAIIINX aMHUHOKHCIIOT, KOTOPhIE TyOUTEIHHO JACUCTBYIOT HA
KODHEBYIO CHCTEMY U (POTOCHMHTE3UPYIOLIME OpraHbl pacTteHui. bombinoe
KOJIMYECTBO U BBICOKOE COJIEpKaHUE KOHIEHTPAIIMHU COJIeH B IMOYBE, OCOOCHHO
XJOPUCTBIX W Cydb(aTHBIX, MOTYT HapymaTh CHa0KEHHUE PACTCHUU
SHEepreTHYeCKUMHU coennuenusmu [230].

[Ton BO3nEWiCTBMEM BBICOKMX KOHIIEHTpAIlMi COJIEl B MouBe HaOIIOAaeTCs
pa3pylIeHre CTPYKTYPHI KIETOK, TO €CTh 3TO MPHUBOIUT K M3MEHEHUIO CTPOCHHSI
(GbopMBI XJIOPOILIACTOB, YTO OCOOCHHO MPOSBIISIETCS TP XJIOPUTHOM 3aCOJCHHUU
[230].

VYyéHble mTOKa3zalid, YTO 3acyXa M 3aCOJCHHOCTh IOYBHI OTPUIIATEIHHO
BIUSIIOT HAa KayeCTBO MPOJYKIUU CEIbCKOXO3IMCTBEHHBIX KYJIbTYp W HX
yposkaitHOCTh [313].

Bricokoe conepxanue coliell B OYBE OTPUIIATEIBHO BO3JIEUTBYET HA POCT U
pa3BUTHE pPACTEHUH, YTO CBSA3aHO CO CICAYIOIIMMH ITOKa3aTeISIMU: HU3KHMA
OCMOTHUYECKHUM MOTEHIIMAT TTOYBEHHOTO PAcTBOpA; MUCOATaHC MUTAHUS PACTECHUMN
[192] cnenmduueckuit nonubii 3ddext [286, 282] u koMOuHaNK 3THX (HAKTOPOB
[187]. Hanmmbie  ¢dakTophl TPUBOAAT K HEOJATONPHUSITHBIM IICHOTPOITHBIM
s dexToM, KOTOphIE OTPUIIATETHLHO CKA3bIBAIOTCA HA POCTE M PA3BUTUM PACTCHUI,
a TakkKe Ha (PUBHOJOTUYCCKUX, OMOXMMHUYECKHX M MOJIEKYJISPHBIX IMOKa3aTEISIX
kierok [283, 312].

OgauM ®3 BaXHBIX AaCIEKTOB PEAKIMM PACTCHHM, TPHUBOISAIIMN K
YCTOMUYHMBOCTH K COJICBOMY CTPECCYy, SIBIIACTCS DPETYJMPOBAHUEC IOTJIONICHUS W
pacnpenenenus moHoB Na' [312, 314]. IlomnmepkaHue HOHHOTO TOMEOCTa3a
ABJSCTCS  TAKXKE€ BAXKHOM  CTpAaTerMed Uil JOCTMIKEHMS  MOBBIIIEHHOU
YCTOHYMBOCTH K CTpeccaM okpyskarorei cpeanl [309].

K mHacrosmemy BpeMeHHM UETKO HE ONpenesieHbl BCE€ IPHU3HAKH

YCTOI‘/’I‘H/IBOCTI/I paCTeHI/Iﬁ K 3aCOJICHHUIO IIOYBBHI, yTOOBI ATH IIOKAa3aTelu OBLIN
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WCTIOJIB30BaHbl B CEIIEKIIMOHHOM MPAKTHKE JUIS CO3/IaHUS HOBBIX TOJIEPAHTHBIX
COPTOB CEJIBCKOXO3SIMCTBEHHBIX pacTeHUM. [Ipu3Hak coneyCcTOMYMBOCTH PaCTEHUN
U €ro MEXaHHW3Mbl OUCHBb CIIOKHBIC W 3TOT TPU3HAK BCTPEYACTCs] B OOJBIIOM
nomuMopdu3Me, KaK CpeAd pasHbIX BHUIOB, TaK W CPeOd KYyJbTYypPHBIX
copTooOpasioB otaenbpHoro Buga [190, 191, 299, 193, 194, 293].

MHorue wuccinenoBaTend COOOIIAOT, YTO pasHble BHIBI PacCTCHHU
MOKa3bIBAIOT PA3IMYHYIO CTETICHb YCTOWYHMBOCTH K 3aCOJICHHIO TTOYBBI B TCUCHHE
Beretanuu pacrenuii [283, 190].

Heo0xoaumMo OTMETHTh, YTO MEXKIY Pa3HBIMH NpH3HAKaMH, B YaCHOCTH
MEXy OMOXHUMUYCCKHUMH MTapaMeTPaMU M TOJIEPAHTHOCTHIO PACTCHHUI CYIIECTBYET
npsiMasi CBsI3b (KOppemsaIus). AMUHOKHCIOTHI TIHUIMH, OeTanH (Y4ETBEPTUYHOE
aMMOHHEBOE COCJAWHCHHWE) KM TMPOJMH BBIMOJHAIOT BAXKHYIO (DYHKIHIO I1O
00ECTICUCHHUIO COJICBON PETYIISIIMA U COXPAHEHUIO CTPOSHUS OPTaHEIIIOB KIICTKH Y
pacTeHMid, TIOJBEPTIIMXCS CTpeccoBbIM (akTopam. B  HayuHoil pabote
uccienopareneit  [327, 329] ompeneneHa MOJIOKHUTEIbHAS CBSI3b (KOPPEIISIINS)
MeXITy (GOpMHpOBAHMEM JIBYX PACTBOPCHHBIX BEHIECTB W YCTOMYMBOCTBIO K
CTPECCOBBIM (haKTOpaMm.

Nmeercss maHHBIE, 9TO (YHKIIMM Pa3HBIX AHTHOKCHUIAHTHBIX CHUCTEM B
COJICTOJICPAHTHOCTH pacTeHUil Tomara pasnauuarorcsa[258, 276]. BeisBieHo, uto
mukuii  Bun  tomarta (Lycopersicon pennellii) oGmagaer 0ojee  BBICOKOI
YCTOHYMBOCTBIO K COJICBOMY CTpPECCy, YeM KyJIbTHBUPYEMBIC BHUIBI TOMAaTa
(L.esculentum). DTo KOppenHpyeT C BBICOKOW AaKTHMBHOCTHIO aHTHOKCHIAHTHBIX
(epMEeHTOB, TakKWX KaK CyNEepPOKCHUINCMYTa3a, acKopOaTHepoKcHuuaza u
rBasKoIIepokcuaa3a. HeoOXoaMMo OTMETHTh, YTO COBMECTHMBIC PAaCTBOPCHHBIC
BCIIIECTBA B KJIETKAaX, KOTOPBIE YUACTBYIOT B MPOIECCE OCMOTUYCCKON PETyJISIUH,
pa3INYaroTCs B Pa3HbIX CTaIUSAX OHTOreHe3a y pactenuit [329].

CoJleyCTOHYMBOCTD, KaK T€HETHYCCKHIA TIPU3HAK, ITOKA3BIBAET CITOCOOHOCTH
pacTeHUil XOpOIIO pPa3BUBATBHCS M 3aBEpIIaTh CBOM OHTOrEHE3 B IOYBAX, TIC
cojiepkaHre KOHIeHTpaiuu comu Oojiee Bbicokue [230]. Ilo atomy mpu3HaKy

paCTHTeJIBHBIﬁ MUD pasAcsiCTCd Ha FaJIO(bI/ITLI nu FJ'II/IKO(l)I/ITI)I, B 3aBUCHUMOCTHU OT
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WX YyBCTBUTEIILHOCTH K 3aCOJICHUIO. PacTeHus, KOTOpble MOTYT BBDKHBATh MPH
BBICOKOW KOHIICHTPAIIMA COJM B pu3ochepe M XOPOIIO PacTyT Ha3bIBAIOTCS
ramopuTaMu. B 3aBUCUMOCTH OT HX COJICYyCTOHYMBOCTH, TaJOQUTHI OBIBAIOT
00s13aTeIbHBIMU WK (PaKyIbTaTUBHBIMU [288].

Pactenuss B mpormecce  Berertaud  BBIPA0OTaTd  MEXaHHU3MBI
COJICYCTOMYMBOCTH, KOTOPBI HMMEET HECKOJIbKO TyTeld MEXaHW3MOB IS
aJIarTalyy K 3acojieHHoctr [282].

K HacrosiimeMy BpeMeHHU BBIJICIICHO JIBa TUIA PEAKIMHU WM TOJICPAHTHOCTH
pacTeHHd K 3aCOJICHHIO. TOJEPAHTHOCTh K OCMOTHYECKOMY CTPECCY, M WOHHBIN
ctpecc (MckmoueHre Na' U3 TUCTOBBIX MacTH) (puc.1).

CoriacHo coobmeHuo [269], MHIYIIMpOBaHHBIC COJIbIO OCJIKHA B PACTCHHUAX
ObUTM pa3liejICHbl Ha JIBE OCHOBHBIC TIPYMIBI: 1) OCIKH COJCUYBCTBUTEIIBHEIC,
KOTOpBIE (POPMUPYIOTCS B COJIEBOU Cpefie; 2) CTPECCOpHBIe, cOOpaHHBbIC OCIKU Y
pacTeHwmid, KOTOphIe 00pa3yloTCsS B OTBET HA BO3JICHCTBHE Pa3HBIX aOMOTHYECKUX
dakTopoB cpenbl (Kapa, XOJOJ, 3acyxa, BBICOKOE M HH3KOE COJCpIKaHUE
MUHEpaIbHBIX BemiecTB). ConeBoil cTpecc crnocoOCTByeT 00pa30BaHUIO OOJIBIIIOTO
KOJIMYECTBA I[MTOIUIA3MATHUECKUX OCJIKOB. OTH CTPECCOPBl  HUHAYIUPYIOT
U3MEHEHHUE IUTOIIa3MaTHIecKoi Bsa3kocTh kietku [231]. Kak coodmaror Horie et
al., [239] mpu coneBoM cTpecce MPOUCXOAMT MOHHOH M OCMOTHYECKHH CTpecc
(puc. 1.2.3.1).

ITon Bo3meCTBHEM COJIEBOTO CTpecca MOTYT 00pa30BaThCsl HOBbIE Oenku de
novo, Kak OTBET Ha COJIEBOM cTpecc. DT OENKM MOTYT CYLIECTBOBATH MpHU

MUHUMAJIBHBIX W MaKCHUMAaJIbHBIX KOoJuuecTBax coyu [289].
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Pucynok 1.2.3.1.- MexaHu3M c0JIeBO#i yCTOWYMBOCTH y pacTeHuii [239]

Pan  aBtopos

COHGYCTOﬁqHBOCTH TaKNX paCTCHHfI, KaK A9YMCHb, IIOACOJIHCYHUK, IIIICHUIIA U PUC

[191, 263]. MccaenoBarenu Takke MOKa3aid, YTO PACTBOPUMOCTH COJCPIKAHMS

MTOKa3aJu,

4yTO paCTBOPHUMEIC

oeku

OesKka B IUCThSIX CHUXKACTCS B OTBET Ha cojieHOCTh [181, 326, 287].

YCTaHOBHeHO, 4TO IIPOJHH IIpH COJCBOM CTPCCCC HAKAILIIMBACTCA B

pacTeHHH ¢ 00Jiee BBICOKOH CKOPOCTBIO, YyeM Apyrue amuHokuciaorel [180, 317].
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Hapsiny ¢ 5TUM HakoIJIeHWE aMUHOKHUCIIOTHI MPOJIMHA BIUSET HA CIIOCOOHOCTH
MeMOpaHbl, a Takke obOnerdaer BozaelicTBue NaCl Ha pa3pblB KJIETOYHOMN
mMeMmOpanbl [268]. Takke oTMevaeTcs, YTO MPOJIMH KaK CUTHAJbHAS PEryJIsaTOpHAS
AMUHOKHCJIOTA, YCWJIMBACT AaKTHUBHU3AIIMI0O MHOTOYUCICHHBIX KOMIIOHEHTOB |
nporiecc anantanuu [317]. Beuto ycTaHOBIIEHO, YTO B COJICYCTOHYMBBIX JIMHUSIX
JIFOIIEPHBI COJIepKaHue CBOOOHOTO MPOJIMHA B KOpHE OBLIO B JIBa pa3a BHIIIE, YeM
B UYBCTBUTEIBHBIX JIMHUSAX, & C YBEJIMUYCHHEM COJEHOCTH KOJIMYECTBO MPOJUHA
yBenunuuBaetcs y 6000 (Phaseolus vulgaris L.) [175, 249].

Kax n3BecTHO, HAKOTUICHHE PaCTBOPUMBIX YTIIEBOJOB B PACTEHUSIX SBIIICTCS
OTBETOM Ha 3aCOJICHHE WJIM 3aCyXy, HECMOTpS Ha 3HAYUTEIbHOE CHIIKEHUE
accummisiniua - CO, [284]. Korama riMKo(UTHI MOABEPTarOTCs BO3ACHCTBUIO
BBICOKOW  COJICHOCTH, VYBEJIMYEHHE PpPACTBOPUMBIX CaxapoB CIIOCOOCTBYET
YBEIUYCHUIO OCMOTHYECKOoro rmoTeHimana g0 50% [289]. [ducaxapun
HAKaIIUBAETCs MPU Pa3TUYHBIX A0MOTHUYECKUX CTPECCax, B TOM YHCIIEC CBS3AHHBIX
C BOJHBIM CTPECCOM W TE€M CaMbIM 3alUINaeT MeMOpaHbl M OCNKH B KIIETKax
pacteHuii. Ponb caxapoB B ajanTaiMy pPAacTEHUNW K 3aCOJICHHMIO, KakK ObLIO
YCTaHOBJICHO, CBSI3aHA C COJICYCTOMUNBOCTHIO.

B mporuiecce ¢unorenesza pacrenus BbipadaThiBain 3G (HEKTUBHYIO CHCTEMY
CaMO3alIUThI U YAAJICHUS aKTUBHBIX (DOPM KUCIOPOJIa, KOTOPHIE 3aIIMINAIOT UX
OT BPEIHOM OKHCIUTENIbHOM peakiuu [275,285].

Hapsny ¢ o»tuM, Takue  QepmeHtsl, kak katamaza  (KAT),
rmyratnoHpenykraza (I'P), cymepokcummucmyrtaza (COJ[) wm glutatione-S -
TpaHcdepasa, SBISIFOTCS OCHOBHBIMH (pepMEHTaMHU JUISl 3allUThl KJIETOK OT
BPEIHOrO JEHCTBHS aKTUBHOW (opMbl kuciaopoda [222, 277]. B to xe Bpems
dbepMeHT CymepoKCUAIMCMYyTa3a mpeBpamaet kKuciopomnsie (O;) paaukaisl B
nepekunch Bogopoaa (H,O,), u TeM cambIM  3aluinaeT KJACTKH OT MOBPEKICHHS.
Karanaza, ackopOaTmepokcumasa ¥ pas3IdyHbIE MEPOKCHUIA3bl KATATU3UPYIOT
nocneayromiee npespairenne H,O, 10 Boab u kuciopona [222, 276, 277, 303].

Psn wmccnemoBareneit yCTaHOBWUIIM, YTO KOTJAa PACTEHUS TMOJABEPTalOTCS

3aCOJICHHUIO AKTHUBHOCTD AHTHOKCHUIAHTOB BO3pacracT y TaKHuX
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CEIIbCKOXO3SMCTBEHHBIX KYJIbTYp, Kak puc [256], mmenuma [270] u dveueBuia
[196].

W3 mpuBeIEeHHOTO JIMTEPATypHOI'O aHallM3a BBITEKAET, YTO PACTCHHUS B
IIEPHUO/ BETeTAIlMU TPOSBIISAIOT Pa3jIMYHbIC aJalTal[MOHHBIC PEaKIMA Ha COJICBOM
ctpecc. CiemoBaTellbHO, B TIPOIECCE UTMTEIHLHOTO COJIEBOTO CTpecca y pacTeHUH
BbIPA0ATHIBACTCS aJaNTAI[MOHHAS CIIOCOOHOCTH 3alUThl OT HETATUBHBIX JCHCTBHIA
COJIEH.

B mociemnue roapl Onaromaps HMCIOJNB30BAHUIO TAKMX COBPEMEHHBIX
METOJIOB, KaK TEeHHAas WHXXCHEPHUs, MOJICKYJISIpHAss OWOJIOTHS M CHUHTCTHYECKas
CEJICKIIHSI, Y1aJI0Ch MOJIyYUTh 00JIee YCTOWYMBBIC K BBICOKOW KOHIICHTPAIIMH COJICH

B 1iouBe (popmbl pactenuii [256].

1.2.4. UHTEHCUBHOCTH TPAHCIIUPALMH U BOJA0Y/IePKUBAKOIIAS CIIOCOOHOCTH

Kak wu3BecTHO, BOAHBIN OOMEH Yy PpACTEHHM SIBISETCS  Ba)XXHBIM
(U3MOIOTHYECKUM TPOLIECCOM, KOTOPBIM HUIrpaeT 0co0yH pojib B IMpolecce
dbopMupoBaHUs MPOAYKIIMOHHOTO TOTeHIMaNA y pactenuid. [loatomy ¢usnomnoruy,
OMOXUMHUKH, TEHETUKH W CEJCKIIMOHEPHI YACISIIOT 0C000€ BHHMAHUE JTOMY
MpU3HaKy B pacTeHusiX. JlaHHBIA (DU3MOIOTMYECKHUI MPOIECC CUIIBHO CBSI3aH C
byHKIIMEW TO0 CHUHTE3y OpPraHWYECKUX BEIIECTB M CUYUTACTCS OCHOBHBIM
PETYIATOPOM TOMEOCTa3a B KiieTkax pacTeHnid. CorimacHo coOOOMEHNI0 HEKOTOPHIX
aTopoB [107, 70], BomHbIi OOMEH SBISETCSA PELIAOIIAM IPOIECCOM TPU
B3aMMOJICCTBUM PACTCHUS C JPYTHMH arpodKOJOTHYECKUMH (PaKTOPaMHU CPEIIbI
[107].

ConepxaHue BOJBI B Pa3IMYHBIX OpPraHax CIOCOOCTBYET HOPMAaTbHOMY
MPOTEKAHUIO MHOTUX OMOXMMHYECKUX U (PHU3MOJIOTMYECKUX IMPOIIECCOB B TKAHIX
JUTSL TUHAMHYECKOT0 pa3BUTHs pacteHuit [19, 18].

Tpancnmpaiius B OHTOTEHE3€ Y PACTCHHI SBISETCS MPOIIECCOM BBIICTICHUS
BOJIbI YePE3 YCTHUIIBI JINCTHEB, KOTOPAsl, KaK BaYKHBIM (PHU3NOIOTHIECCKUIN TPOIIECC
urpaer ocoOyro posb B 3(h(HEKTUBHOM pacxojoBaHUM BOABI U (POpMUPOBAHUU

MPOIYKIIMOHHOTO MOTEHIINANA y PACTEHUH.
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NHTEeHCUBHOCTh TpPaHCOUPAIMU SIBJISIETCSl TJIABHBIM NapaMeTpOM BOJHOIO
peXuMa y pacTeHUH, 1 3aHUMAaeT BAXKHOE MECTO B ()OPMHPOBAHUH UHTETPAIBHOTO
nokaszareyis  ypoBHA  oOecreueHuss BOAoW  pacteHuil.  MIHTEHCHBHOCTH
TPAHCIHUPAIIMK BO MHOTOM CBsI3aHA C TAKUMH MOKA3aTeJsIMU, KaK aHATOMHYECKas
CTPYKTypa JHUCTBEB, MOJOKEHUE M AMAMETP YCTbUII, (a3bl Pa3BUTHS PACTCHUS,
daxropsl BHemHel cpeasl [94]. Hekoropeie yuensie [39, 76] mokaspiBaioT, 4TO
MPOIIECC TPAHCIHUPANNH SBISIETCS (PU3MOJOTHIECKUM TIPOIIECCOM M CUHUTASTCS
BOXKHBIM [IJISl PAacXOJIOBAHUSI BOJbI, KOTOPBIM NEWCTBYET Ha POCT U pPa3BUTHE
pacCTEHUI.

Heob6xonumo OTMETUTh, YTO MHTEHCHUBHOCTH TPAHCIHMPAIMH BO MHOTOM
3aBUCUT OT TaKHX arpodKOJIOTUYECKUX (aKTOpPOB CpeIbl, KaK TeMIeparypa
BO3/1yXa, BJIAXKHOCTh MOYBBI, CHJIa BETPa, MHTEHCUBHOCTh COJIHEUHOW pajualuu u
JpyTHe.

YuéHble  —  CEJIEKUMOHEPHI, B 3aBUCUMOCTH  OT  YCJIOBHUSA
BJIAr000€CTICYUCHHOCTH PA3HbIX KIMMATHUYECKUX 30H, BBIBOJSIT HOBBIE COpTa WJIU
TUOPHUIbI, KOTOPHIE UMEIOT BHICOKUI MOTEHIIUA MHTEHCUBHOCTH TPAHCIIUPAIIMH U
TE€M CaMbIM CITIOCOOCTBYIOT MOBBIIIEHUIO TPOTYKTUBHOCTH PACTEHUM.

Heobxoaumo oTMeTUTH, YTO P aBTOPOB H3ydaldd WHTEHCUBHOCTD
TPAHCIHUPALINH JINCTHEB y CIAIKOro MuHaals B ycioBusax FOxuoro Keipreizcrana
[94, 86, 4] u npunuM K BBIBOAY O TOM, YTO WHTCHCHBHOCTH TPAHCIHMPAIUU B
JTHEBHOE BpEMsI MTOKa3bIBAE€T OJHOBEPUIMHHYIO, PEKE JIBYXBEPIIMHHYIO KPHUBYIO C
Makcumymamu B 11 — 12 u 14 — 16 vacoB nHs. /[HEBHOW XOJ MHTEHCHUBHOCTHU
TPAHCIUPAIIMM  UMEET  MPSIMOJIMHEHHYI0  3aBUCUMOCTh  JTHEBHOMY  XOJYy
TEMIIepaTypbl BO3AyXa M, HA00OpPOT, K JHEBHOMY HW3MEHECHHIO ITOKa3aTesien
OTHOCHUTEJIbHOM BIQXKHOCTH BO3yXa.

VYcTaHoBIeHO, YTO XOJ HMHTEHCUBHOCTH TpaHcnupanuu (UT) y pasHbix
TEHOTHUIIOB TONMMHAMOypa B Hadajie OHTOT€HE3a MPH TMOHWKEHUU TeMIEpaTyphl
BO3/lyXa W yBeluuyeHuu BiaxkHoctu A0 70% wumeer mpexaenst 0.8 - 2 1/r. yac. B
ropstunii getHui ce3oH B 10 — 11 u 14 — 15 yac. UT poxoaut qo Makcumyma u

KOJIHMYCCTBO BOJbI B JIUCTBAX COpPTa HHTepCC COCTaBJIACT MaKCUMAJIbHO OO 80.8%
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[94]. Conepxanue Boapl B MakcuMyMme HaOdromaercss B yTpeHHHE dachl. K
TIOJTYTHIO 3TOT TOKAa3aTe)Ib CHIDKAETCs, a K Beuepy cHoBa yBennuuBaetcs [4]. [Tpu
BBIpAIIUBAHUM PACTEHUM TONMMHAMOypa Ha CYXMX M BIIQXKHBIX TMOYBEHHBIX
YCIIOBUSIX, YCTAHOBJICH HU3KWH noka3aTenb YT [118, 76].

[TokazaHo, 4to B (paze MIIOAOHOIIECHUS W CO3pEBaHMS TpH AedosIhalUU
KycTa XJIOMYAaTHUKA OTMEUACTCS CHIDKCHHE WHTCHCUBHOCTH TpaHcmuparmu [96].
WNmeercs cooOmenue [38], uyTo H3MEHCHHWS HWHTCHCHBHOCTH TPAHCIHUPALIUN
Pa3IMYHBIX COPTOB KapTOQessi MOTYT MPOSIBISTH COPTOBbIE OCOOCHHOCTH.

[Toxa3aHHO, YTO TpH BHIpAIMMBAHUKM KapTO(denas B OJUHAKOBBIX YCIOBHSIX
WUT B Tedyenue nHs Obuia paznuuHou. Bepositno, UT 3ammmnaer pacTteHust ot
neperpeBa OOTBbI M TE€M CaMbIM YCHJIMBAET Mporiecc (OTOCUHTE3a B JIUCTHIX
pacTeHuii, a TakkKe CHOCOOCTBYET MPOSIBICHUIO 00JIe€ BHICOKOTO OMOJIOTHYECKOTO
U MPOAYKIIMOHHOTO MOTEHIIMANa Y COPTOB KapTo(ens B )KapKUX KIMMATUYECKHUX
ycioBusx.[38].

Copt Hesckuii mmeer Oonee BbricOKyro WT mo cpaBHEHHIO C JIpyrumMu
copramu. I[lo 3arpary Boawsl copt Kapmunanm 3aHumaercss BTOpOE MECTO, y
KOTOPOTO BOJA HCHApseTcs CpaBHUTEIbHO MeHblle (B 1,5 pasa), yem y copra
Hesckuii. Haubonbiiee wucnapeHue BOJBI OTMEYaeTcs y copToB HeBckuili u
Kapnaunan (3.9 1/ vac u 2.62 r/gac. coorBeTcTBeHHO). CpaBHTHENBHO cnabas UT
HaOmonaercst y copra JKyKOBCKUN paHHUIM, Y KOTOPOTO MOTEPSl BOJIa COCTABIISET
2.0 r/yac. Camas Bbicokas WT y u3y4eHHBIX TEHOTUIIOB HAOJIOMACTCS B
JIBeHaaaTy yacos aus [38].

CornacHo cooOimienuto aBtopa [38] «Bomoyaep:kuBaroInas CIoCOOHOCTh
JUCTHEB HA TIPSIMYIO CBSI3aHA C COOTHOIIEHUEM (POPM BOJIBI B JINCTHIX, CKOPOCTHIO
TPaHCIUPALMK U COCTOSTHUEM KOJUIOMIOB B IuTomiazme. OTcroga, yeM OoJibliie
TEepsieT JUCT BOJBI 3a OMNPEACICHHBIA OTPE30K BPEMEHU, TEM HHUXKE €ro
BOJIOYJIEp>KUBAIOIIass  COCOOHOCTh.  BopoynepkuBaromiasi  CIOCOOHOCTh U
TpaHCIIUPALKS JTUCTHEB UMCIOT THEBHOU X01 M3MeHeHUs. HanBpIcIne mokaszarenn
stux mporeccoB npuxonarcs Ha 13:00 gacoB mus. B yrpennue uackr (9:00) u

BeuepHue dackl (19:00) BomoynepkuBaromias CHnocOOHOCTH UM CKOPOCTh
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TpaHCTIMpalMK Tropa3no Hike, yeM B aHeBHoe BpeMms (13:00 uaco). Takas
TEHACHIIUSA WMEET MECTO y BCEX HCCIEAYEeMBIX COPTOB U JUHHUM KapToQes.
Bmecte ¢ Tem BoIOyAepKHUBAIOIIAs CIOCOOHOCTb HMEET COPTO3aBUCHMOE
3HaueHue. Tak, Mo 3TUM IOKa3aTessIM pPe3Ko oTiaudaiuch copra Kapaumuan u
Hesckuit ot copra KykoBckuil. bosbiie Boabl Tepsuin JIUCThs copToB Kapaunan u
Hesckuii, MeHbIie Tepsut Boay copT JKykoBckuii panHuii» [38].

Hekoropble JaHHBIE MOKa3bIBAIOT, YTO BOAOYAEpPKHUBAIOLIAsl CIOCOOHOCTH
JIMCTHEB COPTOB MILIEHUIIBI B YCIOBUAX MOYBEHHOM 3aCyXH « 3aBUCST OT yCIIOBUU
BbIpamiuBaHus U (as3pl Beretanuu. [Ipy mouBeHHON 3acyxe BOAOYAEpPKUBAIOIIAS
CIIOCOOHOCTB JINCTHEB YBeIUUHBacTCs» [165].

VYCTaHOBIEHO, YTO «AEPUIMT BOJBI YCKOPSIET OWOCHMHTE3 aOCIM30BOM
kuciioTel (ABK) ¥ yMeHbIIaeT yCTbHUYHYIO MPOBOJAUMOCTb, KOTOpas CHUYKAET
WHTCHCUBHOCTH TpaHcrupanun» [329].

Kak wundpopmupyer [41, 126] «Ha mokasaTequd BOJOOOMEHA  JIUCTHCB
MIICHUIIBl CYIIECTBEHHO BIHUAIOT BBICOKas Temriieparypa Bo3ayxa (35 - 40°C),
BBICOKast KoHIeHTpauus o30Ha (0.13 am/m®) u CO, (0.2 %) U OXHOBpPEMEHHOE
BO3JIelicTBHE BceX ATHX (hakTopoB. Ilon Bo3aelcTBUEM BBICOKOM TeMMepaTyphbl
pPE3KO BO3pacTaeT MHTEHCUBHOCThH TPAHCIIUPAIINH, A TIOJ] JEHCTBUEM MOBBIIIEHHBIX
kouuentpamuit CO, u Oz nmpoucxoaut cumxenue WUT, a Taxxke HaOmomaercs
CHIDKEHHE PEaNbHOTO BOJHOTO JAe(uiMTa W TOBBIINICHHE BOJOY/EP’KHUBAOIIEH
criocoOHoct! nmcTheB [41]. M3ydeHue ce30HHOW NIWHAMUKHA HHTCHCUBHOCTH
TpPaHCTIUPAIMH HUCCIEIYyeMbIX TEHOTHIIOB TIICHHUIBI TMOKAa3ajo, YTO TOYBEHHAas
3acyxa BO Bcex (pa3zax pa3BUTHS OKaszaja CYIIECTBEHHOEC WHTHOUpYolee
BO3jelicTBIEY [126].

[IpoBeaeHHbIE UCCIENOBAHUS 3TOTO aBTOPA MOKA3aJIM, YTO «3acyXa BO BCEX
dazax pa3BUTHUS y H3YUYCHHBIX TEHOTHIIOB TBEPJOW MIIEHUIBI CYIIECTBEHHO
MO/IaBJIsJIa MHTEHCUBHOCTh TpaHcnupanuu. [ToaTBepKaeHo, 4TO0 MaKCUMalIbHAS U
cTaOuiIbHAsT WHTCHCHMBHOCTh TPAHCIHPAIMM Yy BCEX M3YyUYEHHBIX T€HOTHUIIOB
TBEPJIOW TIIEHUIBI HaOmogaercs B (azax TpyOkoBaHus u 1BereHus[126].

Bonoyz:epm/IBanmaﬂ CITOCOOHOCTh JUCTBCB, B IICPBYIKO OYCPCAb, 3aBHUCHUT OT
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KOJJMYECTBEHHOTO W KayeCTBEHHOTO COCTaBa AKTHUBHBIX BHYTPHUKJICTOYHBIX
OCMOJIUTOB M JPYTUX OMOXWMHYECKHMX KOMIIOHEHTOB KJIETKU JIHCTa TEHOTHIIOB
TBEPAOH mineHuIn [126].

Kpome Toro, B nutepaType umeeTcs COOOIIEHUE, YTO «Yy PACTCHUU STUYMEHS
noJ BiusiHueM Y @ - paguanuu, Hapsiay ¢ MOBBIIIEHUEM aKTUBHOCTH MHTMOUTOPOB
pocTa, OJTHOBPEMEHHO HAOJI0/1a7I0Ch YBEJIMYEHNE HHTEHCUBHOCTH TPAHCITUPALIMH»
[28].

VYuéHble mTOKa3ald, YTO «y HCCIEAOBAaHHBIX PACTEHUUW KOHCKHX O00OB
npeanoceBHoe Y® - o0iydeHHE CEeMsSH MPUBOJUT K HEKOTOPHIM H3MEHEHHSIM
JTHEBHOTO W CE30HHOTO XOJa MHTCHCHUBHOCTH TPAHCIUpPAIMHM JUCTheB. (OHAKO,
BBIIBIJIM 49TO Y@ - nyun (0COOCHHO B 00JacTH KOPOTKOBOJHOBBIX JIy4dei),
MPUBOJISIT K HEKOTOPOMY CHIIKEHHUIO JHEBHOTO M CE30HHOTO X0J1a MHTCHCUBHOCTH
TpaHcruparuu» [73].

Heo6xoaumo OTMETUTH, YTO HMHTEHCUBHOCTH TPAHCIHUPAIMHU, KaK U BCE
JIPYTUe KAa4eCTBEHHBIC W KOJMYECTBEHHBIC MPU3HAKUA PACTUTEIHLHOTO OPTaHM3MA,
TeHETHYECKU JCTEPMUHUPOBAHA U €€ (PEHOTHMHYECKOE MPOSBICHUE 3aBUCHUT OT
B3aMMOJICUCTBHS TEHOTHUIIA M IIEJIOTO Psiia SK30TCHHBIX W YHAOTEHHBIX (DaKTOPOB.
VYcraHoBIEHO, UTO B pe3yJbTaTe HE3HAHUS TEHETUYECKU JAETECPMUHHUPOBAHHBIX
CBOMCTB TpaHCIIUPAIIMHU BO3/IEIBIBAEMBIX KYJIbTYp, a TAK)Ke TPUMEHEHUS PEKIMOB
OpOIICHHSI, HE CBOWCTBEHHBIX KOHKPETHOMY TE€HOTHITY, CEIbCKOXO3SIHCTBEHHOEC

MPOM3BOJICTBO €XKETOTHO TePSAET WK Heponoaydaet a0 25% ypoxkas [146, 19].

|.3. Bausinue crpeccoBbIX (PAKTOPOB HA OMOXUMHUYECKHeE NOKA3ATe N

['mobanibHOE MOTEIJICHUE MOXKET MPEACTABIATH OOJBIIYI0 YIPO3y BCEMY
YEJIOBEYECTBY. Onnoit u3 OCHOBHBIX oTpacliei, oOecreunBaroIen
MIPOJIOBOJILCTBEHHYIO O€30TaCHOCTh SIBJISIETCSI CEIBCKOE XO3sMCTBO. V3MeHeHue
KJIUMaTa BBI3bIBAET TOTEPIO0 YpOXKash CEIbCKOXO3SMCTBEHHBIX KYJIbTYp U TEM
CaMbIM MOJKET TPHUBECTH K CYIIECTBEHHOMY YMEHBIICHUIO BaJloOBOIo cOopa

MPOAYKIIUU YPOXKas.
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IloBbIlIEHHE YCTOMYMBOCTM PACTEHUM K HOBBIM YCIOBHSM BBIPAIUBAHUSA
BO3MOXXHO IyTeM T€HETUYECKOM W MOAM(PHUKAIMOHHONW H3MEHUMBOCTH. Kpome
TOTO, C  TOMOIIBIO  U3MEHEHHS  (PU3UOJIOTMUECKHX,  OUOXMMHYECKHX,
MOP(}OJIOTMYECKUX M aHATOMUYECKHX IapaMeTpOB Yy pACTCHHI MOBBIIIAETCS
aJlanTaioHas CIOCOOHOCTh PAaCTeHU K BO3JEUCTBUIO HEOIAronmpHUsITHBIX
dbakTopoB cpeAbl. ITH KAaYeCTBEHHBbIE CBOWCTBA PACTEHHM JOCTUTalOTCS
MIOCPEACTBOM HCITIOJIb30BAHUSI METOJ0B OMOTEXHOJIOTUM U T€HHOW MHXKUHEPUU, U
TEM CaMbIM JIal0OT BO3MOYKHOCTh ITOJIYYHUTh HOBBIC TeHOTHITBI pacTenuit [10].

N3BecTHO, 4TO B MpolECCE POCTa M Pa3BUTHUSl y pacTeHUM QopMupyeTcs
MEXaHU3Mbl YCTONYHMBOCTH, OJlarojiapsi KOTOPbIM OHM MOTYT aJalTHpPOBATHCA K
HOBBIM  YCJIOBMSM BbIpamiuBaHus. Hapsay ¢ 3THM, T€HETHYECKHE CBOMCTBa
NOMYJISIUMA M €CTECTBEHHBIA OTOOp TakXke MOryT oOecleuuMBaTh aJanTaluio
pacTeHuil K MpPOAOKUTEIBHOMY BO3JECHCTBUIO M3MEHEHUS BHEIIHUX (PAKTOPOB
oKpy»karorie cpens [116, 20, 174].

[IpucnocoOuTenbHbIE CBOWCTBA PACTEHUH K HOBBIM YCJIOBHSIM CpEIbI
3aKOJUPOBAaHHbI B I€HOTHUIIE, MOCPEICTBOM KOTOPOrO M BbIpaOaThIBaeTCs TakKas
peaklMu K H3MEHSIMUMCS (pakTopaM OKpYKawollel cpeabl 00yClIaBIMBaIOT
IpOsIBJIEHUE pa3HOW (EHOTUIIMYECKOM HW3MEHYMBOCTH B PACTEHHUSX.  ITO
oOecreyrBaeT pacTCHHUSM aJanTallii0 K HOBBIM YCIOBHMSIM BbIpariuBanus [174].
[IpoGsiema  OMOJIOTMYECKOM  MPHUCIOCAOIUBAEMOCTH  KUBBIX  OPraHU3MOB
OCYILECTBIISIETCS B MOJEKYJISIPHOM, CYOKJIE€TOYHOM, KIJIETOYHOM, OpPraHHOM,
OpPraHM3MEHHOM, TMOMYJAIMOHHOM, BHJIOBOM, OHOIIEHOTHUYECKOM, OuochepHOM
YPOBHSIX  pa3BUTHSA OpraHU3Ma U JIOCTUTaeTcss MNyTEM  OCYILECTBIICHUSA
TCHETHYECKUX, OMOXMMUYECKUX, (DU3UOIIOTHUECKMX U MOP(O-aHATOMUYECKUX
nu3MeHeHui [174].

Bo MHoOrmx HaydHbIX paboTax B o0sactT (PU3MONIOTHH W OHOXUMUU
pacTeHui IoKa3aHO, UTO TaKHe CTPECCOPHbIE (PaKTOPHI, KaK, 3aCOJICHUE, 3acyXa U
BBICOKasl TEMIIepaTypa BO3yXa SIBIISIOTCS OJTHUM M3 BaXKHBIX (PAKTOPOB, KaTOPhIE

HETaTUBHO BIIMAIOT HAa YPOXKAMHOCTH CEIbCKOXO3AMCTBEHHBIX KYIBTYp. OTH
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CTpeccOpHbI€ (PaKTOPhI MOTYT MPUBECTH K YCHUICHHIO OCMOTHYECKOrO CTpecca, B
pe3yJbTaTe 4ero NpOUCXOAUT HapyIIeHHe BoaHoro Oananca [210, 135, 84].
Crpecc  3acyXu B CBOIO Ou€pelb, YCWIMBAET MHOTME (PU3UOJIOTO -
OMOXMMHUYECKHE, a TaKXKE€ MOJIEKYJSPHbIE MEXaHU3Mbl, KOTOpBIE IMOMOIAOT
pacTeHHsM TPHUCIIOCAOIMBATBCS K HOBBIM ycioBusiM cpensl [185]. Cnemyer
OTMETUTh, YTO MEXAaHU3MBI IPUCIIOCOOJICHUS OTJIMYAOTCS B 3aBUCUMOCTH OT BHJIA
pacTeHuid, MOUTHOCTU M JUIUTEIHHOCTH JIEHCTBUSI CTPECCOPOB, a Takke OT (pa3bl
pa3BUTHS M BO3pacTa opraHusma, ot Buia oprana u kietku [200]. [Tokazano, uto
U3MEHEHUE aKTHUBHOCTH TE€HETHYECKMX CHCTEM KIETKHM HaOIIofaeTcs Mpu

pUCIIOCOOJICHUN PACTEHHIA B YCIOBUSAX cTpeccopHOro (hakropa cpeasl [125].

1.3.1. lIpuunnbl 00pa3oBaHusi AKTUBHBIX (GOPM KHCJI0POAa B HOPME U
NpH cTpecce

B HekoTopbhix paboTax MoOKa3aHO, YTO «AaKTUBHBIMHU (popmMamMu Kuciapoaa
ABJIAIOTCS XWMHYECKHE COCAMHEHUS, HMMEIOUIME HECHAPEHHBIA 3JEKTPOH U
oOJaaronre BHICOKOM PEeaKIMOHHON CITOCOOHOCTBIO MPUBOAIIEH K IECTPYKITUU
KJIETKH. DTH CBOOOJHBIE PaJMKaibl MOTYT y4acTBOBATh B Pa3IMYHBIX PEAKLHIX
0e3 yJacTusi KaTajau3aTopoB U CIIOCOOHBI MHUIIMUPOBATH AKTHBAIIUIO CUTHAIBHBIX
MOJICKYJT B Kackanae peakiuity [218, 70]. M3BecTHO, «4YTO MPH OTHSITHU OT
MOJIEKYJIIPHOTO KUCJIOPO/a HECHApEHHOTrO 3JEKTPOHA (POPMUPYETCS CYNEPOKCU]T
KaTUOH paJiuKaja B Ciydyae MPUCOEIUHEHHUS K CYNEpPOKCHJ AHHOHY 3JIEKTPOHA
oOpazyercst O, . CrnenyeTr OTMETUTh, YTO MPU NPUCOECAUHEHUU ABYX JJIEKTPOHOB
oOpa3yeTcsi IEPOKCUIHBIA aHUOH KHCIIOPOJa, KOTOPBIA, B CBOIO OYEPEIh MOMKET
OBITh TIPOTOHMPOBAH HMOHAMU BOAOpOJa C najmbHeHmM gopmupoBanueM H,O,.
[Ipn HanuuuM ABYXBAJEHTHOIO >K€J€3a M OJHOBAJEHTHOM MO B KJIETKE B
JOCTATOYHOM  KOJIMYECTBE MEPOKCHJ BOJIOpOAA MOJABEPraeTcs pacnagy ¢
dopmupoBanueM paaukana ruapokcuga OHy [70].

MO>XHO KOHCTaTUpOBaTh, YTO CYMEPOKCHUJ - aHUOH pPAJUKANbl SBISIOTCS

Npe/IIIeCTBCHHUKAMU BBICOKOPEAKITHOHBIX KOMITOHEHTOB KiieTKH [70].
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Ha pucynke 1.3.1.1 npencraBnena cxema (popMHpOBaHUS aKTHBHBIX (HOpM
KUCJIOpo/a:

«1 — cynepokcuapanukai (0JHOIIEKTPOHHOE BOCCTAHOBIICHHE)»,

«2 - IepoKCH]T BOJIOPOJIa (IBYXJIEKTPOHHOE BOCCTAHOBJICHUE)Y,

«3 - ruApOKCUIIpaaKall (TPEeXdJIEeKTPOHHOE BoccTaHoBIIeHUE )» [248, 70].

e” 55 e- e" e"
0 (H)O, —— H,0,—— OH ——H,0
2 (HY (HY (HY 2
Cynepokcuapaaukan nepoxkcuapaaukan rTMAPOKCUNpaAUKan

Pucynok 1.3. 1.1 - @opmupoBanne akTUBHBIX (POPM KHCJIOPOAA

«Ot ypoBHs1 ADK 3aBucHT nepenada CTpECCOPHOTO CUTHAJA, YTO MTPUBOJIUT
K (GOpPMHPOBAHUIO OTBETHOM pEAKIUMU, a TaKXKe HWHIYIHUPYIOUUE MPOIECCHI
cTapeHus: W amonto3a» [247]. «M3BecTHO, 4TO aOCIM30Bas KHUCIOTA M MEPEKUCH
BOJIOPO/Ia YYaCTBYIOT B OTKPBIBAHUM U 3aKPHIBAHUU YCTBUII JIUCTHEB, AKTUBALIUU
KaJIbIIMEBbIX KaHAJIOB M UX PETYJISAIUK B pacTeHusx» [248, 70].

JIns mpenoTBpalieHusl HETaTUBHBIX TOCJIEICTBUN OKUCICHHUS B Pa3IUYHBIX
KOMITAPTMEHTaX  KJIETKH  (YHKIUOHUPYIOT  AHTUOKUCIUTEIbHBIE  WJIU
AHTUOKCUJAHTHBIE CHUCTEMBI, CIIOCOOHBIE CHHTE3UPOBATH PA3IUYHOTO poja
KOMITOHEHTHI 3aIUTHI OT MOBPEKIACHUMN U MPEKACBPEMEHHOM THOEIH.

Cepxnpoaykuns ADK, sBisieTcss HexXeNnaTeIbHbIM MOCIEACTBUEM, KOTOPOE
MPUBOJUT K OKUCIUTEILHOMY CTpecCy B KieTkax. IlokazaHo, 4TO H30BITOYHOE
HakorieHne A@K BbI3BIBAET OKHUCIUTEIBHBIA CTPECC M HM3MEHEHUE POJIU
AHTUOKHUCJIUTENIBHBIX CHUCTEM, a TakXKe MPU ATOM HAOMIOJAeTCS pas3pyllieHue
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUI B KJIETKaX OpPraHUu3MOB, KOTOPhIC MIPUBOJIAT K
amonTo3y [213].

«IIpu BAMSHUM BBICOKHMX M HHU3KUX TEMIIEPATyp B PACTUTEIBHBIX KJIETKaX
noBeImaercs oopazoBanue ADPK u aKTUBHOCTH KITFOYEBBIX AHTUOKHUCIWTEIHHBIX
(depMeHTOB, TakMX Kak KaTajgaza U Cymnepokcupaucmyrtasza» [54, 213].
«IToBbIlIEHNE AKTUBHOCTH 3TUX ()EPMEHTOB B PACTUTENIHHBIX KJIETKaX BHI3BIBAET

CHIDKEHHE KOJIMYECTBA CBOOOTHBIX PAIUKAIOB KUCIopoaar|54, 232].
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CormacHo O.A.3aypanoBy u A.C. Jlykatkuny [118], MOBBIIIICHUE
MIPOOKCHUIAHTOB BO3MOJKHO SIBJIICTCS OJHUM W3 CUTHAJIOB YBEIMYCHHS aKTUBHOCTH
I€HOB B KJIETKAaX, KOTOPhIE€ OTBETCTBEHHBI 32 YCTOMUYHUBOCTh PACTEHUI B YCIOBUAX
CTpecCOpHBIX (haKTOPOB cpeabl. Bwicokas Temmeparypa yrHETaeT CHHTE3
MHOTOYHUCJICHHBIX OEJKOB, HO YCHJIMBAaeT CHHTE3 OEJIKOB TEIUIOBOTO IIOKaA.
BnusHre HU3KUX U BBICOKHX TEMIIEpaTyp Ha PacTEHUS MPUBOAUT K CMEUIECHUIO
OanmaHca MPOOKCHIAHTOB-aHTUOKCUAAHTOB B MOJIb3Y MPOOKCUAAHTOB. OAHUM U3
NEPBUYHBIX MEAUATOPOB CTPECCOPHOIO BO3JACUCTBUS M HHAYKTOPOB 3aLIUTHBIX
MEXaHU3MOB B PACTHTEIBHBIX KJICTKaX SBISETCS HAKOIUICHWE BBICOKHX
KOHIICHTpAIUi JEHATYPHUPOBAHHBIX OCIIKOB W MPOJAYKTOB MIEPEKUCHOTO OKUCICHUS
aunuaoB [291, 122].

UcnenoBanne cunteza ADPK ObUlO HayaTo emnie B IPOILJIOM CTOJICTHH.
BriepBele B 3TOM HampaBiieHMH pabotanu yuéuesle [189, 188, 295, 216].
CBoOoHbBIC paJUKaIbl KHCIOPOJa B KIETKAX CHHTE3UPYIOTCS KaK B HOPMaJbHBIX
YCIIOBHSIX, TaK W B YCJOBHUSX CTPECCOPHOTO BO3NICUCTBHSA. B oNTHMambHBIX
YCJIOBUSIX TJIaBHBIMU MPOJIyKTaMu, 13 KOTOpbix oOpasyercss ADK B pacturenbHbIX
KJIETKaX, ABJISAOTCA (porocuHTes M (oTomapixanue [3, 223]. «M3BecteH TOT (hakr,
yTo QoToabixaHue U (POTOCMHTE3 — H3TO [Ba B3aMMOCBS3aHBIX TpoIlecca,
doTonpixanue sBisieTcss oOpaTHOM cTopoHOU QorocuHTe3a. [lokazano, uTO
HapyweHue ¢ukcanuu CO, B XJOpOIUIacTax BEAET K MOBHIIIEHUIO OKCUTI€HA3HOU
aKTUBHOCTH puOymo3o - 15 -  oOudocdar kapOokcmiasbl / OKCHUTCHA3bl -
KIo4eBoro (Qgepmenra QortocunTeza. B pesynapTare oOpasyercs TJIMKOJIAT,
TPAaHCTIOPTUPYEMBI B TEPOKCHCOMBI M TJI¢ TJIMKOJIATOKCHIa3a OKHCIISIETErO C
oOpa3oBaHHEM TMEpPOKCHIa BOAOpPOJA, Kak mmoOouHoro mpoaykra» [70].

«/3BeCTHO, 4YTO TIPM OKHUCJICHHS JKHPHBIX KHCJIOT B  YCIOBHSIX
KaTaJIMTUYECKON akTuBHOCTH areTrs — COA - oKcHIa3bl MOKET 00pa30BLIBATHCS
nepekcu Bogopojaa. Ilepokcrcombl 00Jagar0T MOIMHOM CHUCTEMOM 3aIlUThl OT
A®K. B sty cucteMy npexae Bcero BXoasaT ¢pepmeHTsl, Takue kak CO/l, karanasa,

PAa3JIMYHBIC TICPOKCUAA3bI, INIFOTATHOHPCAYKTA3d U APYTIHUC, KOTOPBIC OTBCUYAIOT 34
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perymnsmuio mporieccoB oOpaszoBanus u yrwim3anuu ADK u  obecnedeHus
HENPEPBIBHOCTH 3JICKTPOH-TpaHCIopTHOM 1tenu» [209, 217, 218].

Kak mokaszaHo, «OKHCIEHHE HHU3KOMOJICKYJISIPHBIX CyOCTpaToB U OEIKOB
OCYIIECTBIISICTCS. B MHUTOXOHJIPUSX, IUTOTUIa3ME M APYTHX OpraHeiUiax KICTKH,
KOTOpPhIC BHOCSAT ONpEACNHEHHBIA BKIaJA B HW3MEHEHHE OKHCIHUTEIBHO-
BOCCTaHOBUTEJIBHOT'O PABHOBECHS KJIETKH B ONITUMAJIbHBIX YCIOBHIX» [217, 218].

beilo  BBIIBHHYTO TMpEANONiOKeHHE, YTO (HEepMEHTATUBHBIA  CIOCO0
obpazoBarust ADK 3aBUCUT OT aKTUBHOCTH TaKMX (PEPMEHTOB, KaK IMEPOKCHUIA3HI,
HAJI®H - okxcugasbl, KCaHTUHOKCHIA3bl, JMIOKCHUIreHaswl, [199, 277, 223].
[Ipunsato cuutath, uTo ADPK — 3TO CBOOOAHBIC paJMKabl, UMEIOIIUE B CBOEH
CTPYKTYype HECIapEHHBIN JIEKTPOH, KOTOPBIE CIIOCOOHBI BCTYIATh B OOJBIITMHCTBO

peakiuii U pa3pymaT KISTOYHbIE CTPYKTYphI [122, 3, 245, 254].

MONMEeKYNAPHbLINA
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Pucynok 1.3.1.2. - Cxema o0pa3oBaHusi aKTUBHBIX ()OPM KHCJIOPOaA.
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«ADK 06pasyrorcs B pe3yabTaTe OTIICTICHUS WM PUHATHS JIEKTPOHOB K
kucaopoy. OTIIEIIEHUE OJJHOTO 3JIEKTPOHA Y KHUCIOpoa BEAET K 00pPa30BaHHIO
CYNEpPOKCHU/] pajuKala, a MPUCOEANHEHHNE — K 00pa30BaHUIO CYNIEPOKCH]] aHUOH-
pamukana (O7,)» [246] (pucynok 1.3.1.2). «JlampHellnee MPUCOCTUHCHHE
AJNIEKTPOHA TPHUBOJAUT K OOpa30BaHUIO TMEPOKCUA-UOH pajauKaia, KOTOpoe
npoBouupyeT GOpMHpPOBAHUE TEPEKUCH BOAOPOJA, SBISIIONIETOCA KpaiiHe
peaknuonHocnocoOHsiM. Pacmag H,O, B kieTkax Ben€T K 00pa3oBaHUIO
aKTUBHOTO TUAPOOKcH I - paaukana (OH ~)» (pucynok 1.3.1.2) [246, 253,223].

Cnenyer OTMETUTh, YTO O30H TaKKE€ OTHOCUTCS K akKTUBHBIM (opmam
kuciopona [202, 204, 229]. CymiecTByeT MHEHHE, YTO ONTHMAJIBLHOE COJICPIKaHNE
A®K sBasieTcss HeOOXOAMMBIM YCIOBHEM JIJIsl TPOTEKAHUSI HEKOTOPBIX (PU3UOJIOTO-
OMOXUMHUYECKUX TMPOIECCOB, HANpPHUMEp JUTHU(GUKAIIMK KIECTOYHBIX CTCHOK,
MOCTTPAHCISIIMOHHOM CHUTHaJMHTe W (OPMHUPOBAHUS HMMMYHHOTO OTBETa B
IpoIIECCe CTapeHMs u amonTo3se [223, 245].

«M3BecTHO uyTO 0OpazoBanne ADK mpoucxoauT B XJIOPOIUIACTAX PACTEHUN
IpU TIOJYYCHHUH JIOTIOJIHUTEIbHON SHEPTUH, NMPU BOCCTAHOBIECHUU KHUCIOPOJA
beppeaoKCHHOM, KOT/Ia TPOUCXOAUT HAPYIICHHE SN TPAHCIIOPTa JJIEKTPOHOB U
oOpa3oBaHue CynepoKkcua-paankanan[162].

B ¢orocucteme Il mpu nepenoce a5ekTpoHOB ¢ XJI0poduiuIa Ha KUCIOPO/]
MIPOUCXOUT B3aMMOJICHCTBHE MEXIY KHUCIOPOIOM W TPHUILICTHBIM MUTMEHTOM U
KaK CIIEJICTBUE OOpa3yeTcsl CUHIJIETHBIA KUCIOPOJ, a XJIOPO(PHILT MEepexoauT B
HeBO30YXNEHHOE cocTostHue [162, 305].

[Tpomecchl (hOTOABIXAHUS M OKUCICHHUS KUPHBIX KHUCIOT TAKXKE SBIISIOTCS
ucToYHUKOM (popmupoBanusi ADOK.

Hanpumep, Mo>kHO HaOmonaTh OJ0KUpOBaHUE (PUKCAIIMH YTIIEKUCIIOTO ra3a
B XJoporiacTax mnpu (OTOCHHTE3€ TPU CTPECCOPHBIX YCIOBHSIX U 3TO
CIIOCOOCTBYeT yBenuueHuto okcureHasHoi akruBHoct PYBUCKO. M3BectHO,
YTO TPOAYKTAaMHU O3TON pEaKIHMH SBISACTCS TJIMKOJIAT, KOTOPBIM MEPEXOAWT B
MEPOKCUCOMBI U TIOJT IEUCTBUEM TJIMKOJATOKCUA3bI TTOABEPTaeTCS OKUCICHUIO C

oOpa3zoBanueM koHeuHoro mnponaykra H,O,. Creayer yuyuThIBaTh U CIIOCOOHOCTh
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KHUPHBIX KUCIIOT, KOTOPBIE B Pe3ybTaTe OKUCICHUSA TaKKe MOTYT 0Opa30BBIBATH
IIEPEKUCh BOJOPOAA B peakuusax Kataim3a anetun — KoA - okcumaason.
JlpixaTenapHasi Lelb MUTOXOHJAPUN TaKKe CIY)KUT HUCTOYHUKOM (HOPMHPOBAHUS
H,O,n  cynepokcua-pagukana B OpUCYTCTBUM — yomxumHoHa, HAJIH -
neruaporenassl, komiuiekca 11 [223, 162].

Oo6pazoBanne A®K B xjoporuiactax MpPOUCXOAUT AaKTUBHEE, YEeM B
MUTOXOHJIpHUsX. HecMmoTpss Ha 3TO, MHUTaxXOHAPHUS HMeEET OOJBIION BKJIaaA B
PEryJIUPOBAHUK OKUCIUTEIBHBIX MPOIECCOB B KieTKax [162]. MOXHO OTMETHTS,
YTO TIJIABHBIMM MHILEHSIMH JIEUCTBHUSI AKTUBHBIX (OpPM KHUCIOpOAA CUUTAIOTCA
JUOUABI, KOTOpBIE SIBJISIOTCS OCHOBHBIM BELIECTBOM MeMOpaHbl KieTok. Ilon
nericteuem A®K mpoucxomutr mnepekucHoe okucienue gunuaoB (I1OJI),
BCJICZICTBUE YEro, MPOUCXOJUT MOBPEXKICHHE KIETOYHBIX CTPYKTYp MEMOpaH,
KOTOpBIE TECHO CBs3aHbl C W3MEHEHUEM (PyHKUHMH MeMOpaHHBIX OENKOB. OJTO
OPUBOJUT K YBEJIMYEHUIO NPOHHUIIAEMOCTH KJIETOYHBIX MeMOpaH Jii HOHOB U
oprannyeckux Bemects [116, 102,162].

N3BectHo, uro mpoaykThl [IOJI sBRsitOTCS MyTareHHbIMH (paKTOpamH,
KOTOPBIC OTPUIIATEIBHO BIUSIOT Ha JeieHHe Kietok [279]. OO6pasyrommecs
aKTUBHbIE (POPMBI KHCIOPOJA B Pa3HbIX KOMIAPTMEHTaX KJIETKH MEPEeXOolsTh B
UTOIIa3My, TJI€ JIOKAJIU30BaHbl ONpeAeNEHHbIE aHTUOKCUAAHTHBIE (DEpMEHTHI,
takue kak COJl u mepokcuiassl CriOCOOCTBYIONINUE MOACPKAaHUIO COOTHOIIECHUS
MeXay o0pa3oBaHMEM M  pa3pylIeHHMEM aKTUBHBIX (OPMBI  KHUCIOPOJA.
«Bo3aeicTBUe Pa3IUYHOrO0 poOJAAa CTPECCOBBIX (PAKTOPOB OKPYKAIOMIEH Cpe.bl
MOKET HapylaThb 3TOT OalaHC, TaK KaK IPOUCXOJUT TOBBIIEHHWE YPOBHS
PEaKIMOHHBIX PAJMKAJIOB M HAKOIUICHHE TEePEKUCHBIX KoMmmoHeHToB» [70].
«O0pazoBanne ADPK mnona Bo3aelcTBUEM CTpecc-(PaKkTOpOB BBICOKO CKOPOCTHOM
IpOLIECC, HA KOTOPBIM YXOAST CEKyHAbl MM JTaXK€ MUJIMCEKYHIbl B 3aBUCUMOCTH
OT T€HOTHIIA U JaXK€ BHJA TKaHHU. DTO MPOUCXOOUT B cuiy TOoro, yro A®K
00J1aJ]al0T CMOCOOHOCTBIO pEarupoBaTh € JOCTATOUYHO OOJIBIIMM KOJUYECTBOM
KOMITOHEHTOB W MOTYT MHULUUPOBATh LIENH PAJUKAIBHBIX PEAKLUUNA, TEM CaMbIM

CTUMYJIUPYS 00pa30BaHKe HOBBIX U HOBBIX pajukanony [70].
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Cormacio wuHpopmanusM OoibIMHCTBA aBTOpoB, ADK He TONBKO
JEHCTBYET MPSIMO Ha (PU3UOJIOTHUECKUE 1 OMOXMMHUYECKUE TTPOIIECCHI, HO U MOXKET
JCHCTBOBATh B KIIETKE, KaK MOBPESKIAIOMHNKA (aKTOp, KOTOPHIH MPHUBOIUT K
CHIDKCHHIO KOJMYECTBA M W3MEHEHHWIO COOTHOIICHHS IMUTMEHTOB B IPOIECCE
dorocunTesa [61, 316, 101], a Takke K HapyIIeHHIO BOAHOIO pexknuMma [137]. ADOK
TaK)Ke MOTYT 4epe3 APYTUX MOCPETHUKOB JCHCTBOBATh HA HYKJICMHOBBIE KHUCIIOTHI,
BO3MOYKHO, ITyTEM aKkTUBaIs (EepMEHTa HyKJea3bl C Y4acTHEM Kaiblus. Bbxon
ATOTO BEUIECTBA U3 PA3IMYHBIX OPTaHEIUT B IUTOILIA3MY UHAYIIUPYET 00pa3oBaHHe
ADK, B pe3ynbTare noBpexacHust umu memopan [130, 156].

[Ipy mnoYBEHHOH 3acyxe MNPOUCXOAUT OOpa3OBAHHE  AKTUBHBIX (HOpM
KHCJIOPOAa, B OCHOBHOM, €CIHM 3acyXa IIOYBBI COINPOBOXKIAETCS BBICOKOM
coiHeuHOM pamuarueit [219]. B mporecce W3MEHEHHS COOTHOIICHHUS MEXTY
CKOPOCTBIO MEPEHOCA DJIEKTPOHOB U CKOpocThio (ukcamuu CO, B XJOporuiacTax
KJICTKH, HHTCHCUBHO MTPOUCXOIUT HAKOIUICHUE aKTUBHBIX (opM Kucioposa [43].

Hcxonst M3 BBIMICU3IOKEHHOTO JIMTEPATYPHOTO COOOIICHHUS, MBI yIICISUTH
oco0oe BHHMMaHHE, Ha MPOOJIEMbl OKHCIUTEILHOTO CTpecca H  POJHU
AHTUOKCHJIAHTHBIX CHUCTEM B 3alllUTC PACTEHHA OT BO3JCHCTBHS aOMOTHYECKUX

CTpPECCOpPOB.

1.3.2. Poib A®K B HOpMAJILHBIX M B CTPECCOPHBIX YCIOBHAX

B nuteparype mmeercsi cooOIlIE€HUE, YTO «CYIIECTBYET AMCCKYCUS MEXKIY
YUEHBIMH O TOM, YTO CBEPXIPOAYKIIHUS aKTUBHBIX (OPM KUCIOPOAa B OOBIYHBIX U B
HEOIArONMPHUSITHBIX YCIOBUSX SBIISCTCS JIM CUTHAIOM?

Hmerorcss pa3iavuHble HaydHbIE JI0Ka3aTeIbCTBA O CUTHAJIHOW (PYyHKUIMU
ADK k mericTBUSIM cTpeccopHBIX hakTopoB» [223, 225, 278, 272, 218].

Hapsiny ¢ stum y Beicmiux pacteHnid ADK BeicTymaer kKak curHai Juist
npeoOpa3oBaHusl U TEpefayd ero Juis o0pa3oBaHUs KIETOYHOTO oTBera. «B
3aBHCHMOCTH OT OKUCIIUTEIHHO - BOCCTAHOBUTEIBHOTO COCTOSTHUS KJIETKH, B OTBET
Ha 3TU CUTHAJIBI HEOOXOIMMBI TaKHWe OCJIKH, KOTOPhIE CIOCOOHBI K OOpaTHOMY

OKHUCJICHUIO U BOCCTAHOBJICHUIO U BBITIOJIHSIOT cBou (pyHKMu. Kpome Toro, AOK
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OKHUCJISIIOT TakWe OeNKH, KOTOpPhIe B TMPHUCYTCTBUM JPYTUX MOJIEKYJ 00JamaroT
BO3MOXKHOCTBIO TPHUHSATH YYacTHE B OKUCIUTEIHHO - BOCCTAHOBUTEIHHBIX
peakuusx» [162, 224].

B kauecTBe mpumepa MOKHO Ha3BaTh TIIyTaTHOH, THOPEIOKCHH, ackopOar
KOTOpPbIE MOTYT PETyJIHpPOBAaTh OKHCIUTEIBHO - BOCCTAHOBHUTEIIbHBIC PEaKIUU
KJICTKH.

depMEeHTHl aHTUOKHUCIUTEIBHOW CHCTEMBI HETOCPEACTBEHHO MEHSIOT
MeTab0JIM3M KJIETKH, HO CUTHAIbHBIE OEJIKU UCTIOIHSIOT CBOIO POJIb MyTEM JAPYTrHUX
CUTHAJIbHBIX OenkoB. HeoOXomuMoO OTMETHTh, YTO B OpPraHU3ME DPACTCHHHA B
OCHOBHOM YYaCTBYIOT JBa BHJa MOJEKYJ, KOTOPBIC DPETYTUPYIOT MEXaHHU3MBI
(GyHKIMOHUPOBAHUS PEJIOKC - YyBCTBUTEIILHBIX OCIKOB.

CormacHo coobmenusM, B nepeHoce mHpopmaruu ydacteyer ADK, G-
oenku u ochopunupoBaHHbie Oenku, moja JeWicTBueM mnHpodocdaTassl U
MUTOTEH-aKTUBUpYeMon mnpoTenHkuHa3bl (MAII - kuna3zel). OCHOBHAsl pojb B
TOM TPOIECCe MNPUHAMICKHUT OKUCICHHIO THOJOBBIX rpymnmn. deppemokcus -
TUOPEIOKCUH CHCTeMa Y4YacTBYeT B TIEPEHOCE CHUTHaja B CTPOME, KOTopas
peryimpyer Metaboau3M yriaeposa npu Gorocuntese» [163]. «O0pa3oBaBmiasics B
pacteHusix ADK nmubo yrunmsupyercs auO0 ydacTBYeT B JPYTUX CHUTHAIBHBIX
NyTsIX, WIM K€ B OMOCHHTE3€ APYrMX MOJIEKYJ, OOpa3yloluX CHTHAJIbHYIO
cuctemy. Heo0Xo1mMo OTMETHTh U oTIpeIeIEHHBIA BKJIa BKIIFOUCHHUS TOPMOHOB B
KacKaJl CHTHAJIbHBIX peakiuii ¢ yaactuem ADK» [163].

Hampumep umeroTcs TaHHBIE O YIaCTHH B PETYJISAIAH MPOIECCa OTKPHIBAHUS
Y 3aKpBIBaHMS YCTHUI] aKTUBHBIX (opM Kucioponaa u putoropmona (ABK). H,O, ¢
IOMOIIBI0 AKTHBHBIX BXOAHBIX KaHanoB Ca’’ MOXET NPHHHMATH YJACTHE B
TUIICPIIOJIAPU3AIMA  KJICTOYHbIX MeMmOpaH pactenmii  [209, 246]. YtoOsr
JIOCTUTHYTh BBICOKOM HHTETPAIMM BEIIECTB B KJIETKE pacTeHUs, HeoOxoauma
CTporasi peryJjsiius Bcex mpoceccoB oOMeHa BemiecTB. J[Jis Toro, 4To0bl MOKa3aTh
BBI3BIBACMBIN CHUTHAI M €0 TIEPEHOC M30paH CUTHAJIBHBIA KacKaJl B MPUCYTCTBUU

CaJTUIIMIIOBOM KUCIIOTHI MPH JCHCTBUM NaToreHHbIx (akrtopos [135, 161, 162].
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Jlonroe Bpems yu€Hble 3HAIM TOJIBKO 00 oTpuiatenbHoM BiussHuu ADK, HO
B MOCJEIYIOIINX HAy4YHBIX paboTax JdOKa3aHbl WX BaXKHEHIIHMe QHU3NOIOro-
OnoxmMuyekre PyHKIMU B TIPOIIECCE POCTA U Pa3BUTHSI PACTEHUM.

AKTHBalLlMU CTPECCOBBIX PEAKIMil 00€CIeUnBalOT UHTEHCUBHOE HAKOIUIICHHUE
A®K, xoTopble HENOCPEICTBEHHO B3aMMOCBS3aHbBI C MOP(OreHe30M pacTeHus
[296].

[To wmuenuio KomymaeBa [131], cymepoKCHIHBIH aHHOH - paJHUKall
(GYHKUIHOHUPYET B PACTSKEHUU JIMCTOBBIX IJTACTUHOK PACTEHUIA.

A®K perynupyer peakuuio CBEPXUYBCTBUTEIBHOCTH B MEPTBBIX KIIETKaX.
MoOXXHO OTMETUTh, YTO B IpoLEecce IMaToreHe3a U3 - 3a peakuuu
CBEPXUYBCTBUTEIBHOCTH BOKPYI IaTOreHa oOpa3yeTcss MeCTO M3 MOTHOIIMX
KJIETOK, COJCpIaIluX NPOTUBOMHKPOOHBIe BemecTBa [138]. Tlommmo mpsiMoro
BIUSHNAA HAa KJIETKYy TOKCHYHBIX COCIMHEHMI, BEPOSATHO CYIIECTBYET
OIOCpe/IOBaHHOE WX JielicTBHe Ha pacteHne. CMUpHOB M coTpynHuku [172]
cuuTaroT, 4To Mg u ZNn npuCyTCTBYIOT B PETrYIMPOBAHHHM IPOrpaAMMHUPYEMOM
CMEpPTHU KJIETOK, KOTOpBIE SIBJISIOTCS OCHOBHBIM IPOILIECCOM, OOYCIOBIIMBAIOIINM
CEJICKTUBHOE ‘“‘yAalleHHe” KIJIETOK M BBIMOJIHSIONIUM (PYHKIUIO B PETYJSLHUHA POCTa
U pa3BuTHUs opranu3mos [131].

AxTuBHas (opma KHUCIOpOJa M €ro OKHUCIUTENbHbIE BHUIOM3MEHEHHBIC
MOJIEKYJIbI, BO3MOXHO, BBIMOJHSIIOT (PYHKIUIO BTOPUYHBIX MECEHIKEPOB B
CUTHAJIbHOW TPaHCIYKIIMM B T'€HOM W TMPH CTPECCOPHBIX (akTopax [273, 244],
KOTOpbIE, BO3MOXKHO, B3aMMOCBSI3aHbl C I3MEHEHHEM PEOKC MOTEHIIHANA Pa3HbIX
CEHCOPHBIX OEJIKOB.

C ywactueM A®DK u MOJNEKyJ, pEryJupyroOIIUX OKHUCIHUTEIbHO-
BOCCTAHOBUTEIBHOE PaBHOBECUE KJIETKU (TIYyTaTUOH, TUOPEIOKCHH) MPOUCXOJUT
OKHCJICHHE OEIKOB, KOTOPhIC YyBCTBUTEIBHBI K PEIOKC - moTeHIrany [47,186].

Kpome toro, AOK MOryT U3MEHSTh CTEIEHb PEIOKC - MOTEHIIMANIa CEpPhI B
MOJIEKYJIE€ THOJIbHBIX TPYII, OKHUCIAIOT FeS - Kkiactepsl, KOTOpble CHOCOOHBI
JeiicTBOBaTh Ha KOH(OpPMAIMOHOE HM3MEHEHHE OETKOBBIX MOJIEKYT W,

CJICOOBATCJIIBHO, HA q)YHKHI/IOHaJIBHYIO AKTHUBHOCTD.
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1.3.3. ®yHKIMOHUPOBAHUE AHTHOKCUAAHTHOM CHCTEMbI Y PacTeHUIl M0/
BJIMSIHMEM CTPeCCOBbIX ()AKTOPOB

Kak u3BecTHO, ()epMEHTHI U HU3ZKOMOJIEKYJISIPHBIE COEAMHEHHUS, KOTOpHIE
ydacTByOoT B rameHnn A®K urparoT BaXKHyH pOJIb B HETAaTUBHBIX JCHCTBHSIX
OKHCIIUTEIBHOTO cTpecca y pactenui [199, 3, 60, 259, 218].

Opnnako, psaa aBropos [3,129, 159] undopMupyIOT O TOM, YTO C y4acTHEM
AHTUOKUCIUTENIbHBIX CUCTEM IPOUCXOJUT YTHETEHHE PAJUKAIBHBIX PEaKlIHil B
KJIETKaX, KOTOpPBIE MPUBOJAT K CUHTE3y YCTOMUYMBBIX U HETOKCHUYHBIX IPOAYKTOB.
ABTOpBI Takke HWH(OOPMUPYIOT, YTO B IMPOLECCE HBOJIOIUOHHOTO pPa3BUTHUSA
pacTeHUN TOSIBUIOCH MHOXECTBO META0OJUYECKUX pEeaKui, B KOTOPBIX
npoucxoaut uHaktuBanus ADK. B takux MeTabonnueckux peakuusx y4acTBYIOT
(depMeHTBl M  HU3KOMOJEKYJSIPHBIE  BEIIECTBA, COCTaBISAIOIIME  HAa3BaIU
AHTUOKUCIIUTEIIBHYIO CUCTEMY.

MHorue aBTOpbl MHYOPMHUPYIOT, YTO «K AHTUOKUCIHUTEIBHOW CHCTEME
OTHOCATCA BBICOKOMOJIEKYJISIDHBIE COEIMHEHMs, Takue Kak (epmentsr: CO/I,
Karajgaza W IepoKcHaa3bl. A TakKe B PacTeHUsAX  OOHapy>KeHbI
HU3KOMOJIEKYJISIPHbIE BEIIECTBA: MPOJMH, TIIYTaTHOH, caxapa M CaxapOoCHUPThI
(MaHHUT W COpOMT), o - TOKO(EpOoJ, KAPOTHHOUIBI, ACKOPOMHOBAs KHCIIOTA,
(eHONIbHBIE COETUHEHM S, TOJIMAMUHBL. AHTHOKUCIUTENbHAS CUCTEMa BKJIIOYAeT U
psa (pepMEHTOB, KOTOpbIE Y4YacTBYIOT B HOBOOOpPA30BaHUM AaKTHUBHBIX (POpM
AHTHOKUCIUTENbHBIX COCIWHEHHUM, TaKUX Kak MOHOJErHIpoacKkopOaTperyKTasa,
JeruapoackopOaTpeykTasa, riyraTuonpeaykrasa» [132, 175, 199, 246, 78, 218].

Hapsiny ¢ sTuM uMeercst cooOIlleHHE, YTO «pa3iuyHas CyOKJIEeTOYHAs
Jokanu3auus W OMOXMMHYECKHME CBOWCTBA AaHTHOKCUIAHTHBIX (DEPMEHTOB,
nuddepeHnranbias MHAYKIUS UX aKTUBHOCTU U JudPepeHinanbias sKCIpeccus
I€HOB, KOAMPYIOIIUX 3T (EPMEHTHI, a TaKKe H300MIINE HHU3KOMOJEKYJISIPHBIX
AHTUOKCUJAHTOB JI€JA€T aHTUOKCUIAHTHYIO 3aIlUTHYIO CUCTEMY MHOIOLIEJIEBOM H
JIETKO TMpucnocadbiivBaeMoid. DTH CBOMCTBAa TMO3BOJSIOT €H  KOHTPOJIMPOBATH

ypoBerb ADK mocTosiHHO, BpeMeHHO U criopaaudecku» [139, 300].
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VYuensie cuuraroT, uro COJ[ (Cu/Zn — COJl, Fe — COJl, Mn - COJ),
JOKAJIM3MOBaH O MHOXKECTBE OpraHeiax KJIETKH (XJIOpoIiacTax, MUTOXOHAPUSX,
MEePOKCUCOMAaX U LMTOIJIa3Me) U MEePBOHAYAILHO YYaCTBYET B 3alllUTE KJIETOK OT
CHHTE3a CYyNepOKCHI-aHWOH — pamukanoB [159]. Bce ¢opmer depmenta COJL
collepKaTcsi BO BCEX KIIETKaX >KMBBIX OpPraHU3MOB, B TOM YHCJE B KJIETKax
pactenuit. [loaTomMy  (depMeHT CynepoKCHAIUCMYyTa3a JIUCMYTUPYET U
KaTaIU3UPYEeT CYNEPOKCHU]I aHWMOH - paaukaioB Ha H;O, u MoleKkylIspHbINA
kuciaopoa» [199, 88].

Taxxe COrIacHO MCCIEOBAHMSIMH, «OJHO U3 BAKHBIX OTIMYUTEIBHBIX
CBOMCTB PACTUTENBHBIX KJIETOK OT APYTUX KIETOK JKHUBBIX OPTaHU3MOB, 3TO
npucyrctBue Bcex uzopopm COJl. Bece mzodopmbr COJ ornuuaroTcs Apyr OT
JpyTa 1Mo COAEPIKAHUI0 METAJIOB, KOTOPHIE JOKATN30BaHbl B aKTUBHBIX IIEHTpax
dbepmenTta (Cu/Zn — COJl, Fe — COJl, Mn — CO/I, Ni - coumepxarias uzohopma
CO/Jl B Streptomyces) [251, 88, 246]. Cu/Zn — CO/] Obuta oOHapykeHa BO BCEX
KJIETKax JKUBBIX OpraHW3MOB. B pactutenpHbIX KieTkax Hanaena Cu/Zn — CO/l B
CJIIEIYIONTUX OpraHeilaX KJIETKH — ITUTOIUIa3Me, XJIOpOIUIacTax, MUTOXOHAPHUSX,
nepokcrucoMax u B amorutacte» [88, 305, 246].

CoracHO COOOIICHHSIM aBTOPOB «B KJIETKAX AYKapHOT U MPOKAPUOT ObLiIa
oOHapyxeHa Mapranel] — cogepxaias nuzopopma COJl. B kieTkax >KUBOTHBIX HE
HaliJieHa xxene3o0 — coaepxanias nsopopma COJI, HO B paCTUTEIBHBIX KJIETKAaX OHA
oOHapy>kKeHa B XJIOPOIIACTaX U JIOKAJIM30BaHA KaK B CTPOME, TaK M B MeMOpaHax
THUJIAKOUJOB. DTOT EPMEHT TaK)KE MPUCYTCTBYET B PA3IMUHBIX YACTIX PACTCHHH,
B KOTOPBIX HE MPOUCXOAMWT TMpPOIEcC (POTOCHHTE3a, HAMpPHUMEpP TEPOKCUCOME
auctbeB Lycopersicon esculentum u nepokcrcoMe JemnecTKOB IBO3UKH, a TAKXKE B
UTOIIa3ME KJIETKU KIYOE€HBKOB HEKOTOPBIX OOOOBBIX KYJIBTYp — COH, (acoiu,
kineBepa. Keneszocomepxkamas COJl B xyoporutactax paboTaeT B BHJE
roMoJuMepa M MOJIeKyJsipHasi Macca 3Toro (epmenra paBHa 36 — 46 k/la, a B
kieTkax 0000BbIX 54 k/la. MoxHO oTmMeTuTh, uTo Bee m3odopmel COJ npyr ot
Jpyra OTJIMYAIOTCS MO CTENEHW YyBCTBUTEIHLHOCTH K MHTUOMTOpaAM — IIMAHH]IAM

(CN — ). C yuactuem Cu/Zn — COJ] muccmyrtupyercsi odpazoBanue H,O, u
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unaruoupyercs CN, xene3oconepxkamas COJl nucemytupyet Tosbko H,O,, a Mn
— CO/Jl ycTOoWYMB K JCHCTBHUIO IBYX HHTHOMTOPOBY» [251, 199, 88, 246].

C yyacTeM BBICOKMX W HU3KUX TEMIEPATyp CTUMYIHUPYETCS IKCIPECCHUs
reHoB ¢epmenta COJl u aktuBupyercs c yudactuemM ropmoHoB UVYK (3 —
WHJIOJIMITYKCYCHAs KUCJIOTA) B YCIOBUSIX TUIIEPTEPMUMU.

DK30reHHas WHJOJUIYKCYCHasi KHUCJIOTa MpU OOBIYHOW TeMIeparype
BO3/lyXa HE YCHJIMBAET OHKCIPECUIO TE€Ha 3TOro (EepMEeHTa, OJHAKO, MOMXKET
YCWJIMBAEThCS €r0 aKTUBHOCThH TMPHU BBICOKMX TeMIEpaTrypax Bo3lyXa. A Takxke
n3MeHeHne akTuBHOCTH CO/] MpOMCXOIUT NpH 3apaKEHUH PACTEHUM ITATOTEHAMH,
KOTOpBIE SIBJISIFOTCSL OMOTHYECKUMH CTpecCOpHbIMU  (akTopamu. (OOpaboTka
byHrunMIaMu MOXKET TMPUBECTU K CHUXKEHUIO akTuBHOCTH (pepmenta COJl, a
yBEJIMYEHHE €€ aKTUBHOCTU HaOIIOAAaeTCsl BO BpeMsi OO0JIE3HU ISl HOpMaIu3aluu
obmeHa Berects [52, 66].

B xnerkax pacrenuii nyka (48%), yecnoka (41%), 6pokkonu (38%), apOy3a
(40%), kuBu (35%), 3emiusanuku (32%) HaOIIOAaNACh BBICOKAs AKTUBUPYIOIIAS
cnocoonocth pepmenta COJI [250].

[lokazaHo, 4TO B KJIETKE JPUTPOLIMTA YEJIOBEKAa MPOUCXOAUT AKTHUBALIMS
anTuokcuganTHoro ¢gepmenta COJl ¢ yyacTHeM STaHOJBHBIX 3KCTPAKTOB psla
pacteHuii. CylIecTBYIOT JaHHBIE O BBICOKOM AKTUBHOCTHM AHTHUOKCHIAHTHOIO
(depMeHTa B BOJHBIX DOKCTpaKTax JHUCThEB amMapaHTa, HHU3Kas AKTUBHOCTh
AHTUOKCUJAHTHBIX (EepMEHTOB Oblla OTMEUEHAa B DJKCTPAKTax CeMsHaX COM.
DKCTPAKT KaTOpbId ObUT MOJYYEH U3 JUCTHEB KUTANCKON KAIyCThl pa3inyaeTcs Mo
CpelHel akTUBHOCTH aHTHOKcuaanTHoro pepmenta COJI [100].

Takum oOpazoMm, antuokcuaantTHeii GpepmernT COJl BBIMOTHSAET OCHOBHYIO
(GYHKUHMIO B AHTHOKHUCIMTEIIBHOM CHCTEME 3alluThl OpraHu3Ma OT JAeUCTBUS
CTpeccopHBIX (akTopoB. brnarogaps 3TOMy aHTHOKCHAAHTHOMY (DEPMEHTY
OPOUCXOAUT  oOpa3oBaHHE TMEPEKUCH  BOAOPOJA,  SBISIOLIETO  MOLIHBIM
okciauteneM.  Oo6e3zapaxuBanune  H,O, mpoucxoautr 1oa  JeHWCTBUEM
AHTUOKCUJAHTHBIX (EPMEHTOB, TaKMX KaK Karajaza © TepoKcumasbl. Jlims

HCCIICAOBAaHUA (1)I/ISI/IOJ'IOI‘I/I‘ICCKI/IX U OMOXMMHYECKHUX MpouecCcoOB, aKTHBAIlMU
55



AHTUOKCUJIMTENIbHBIX (DEPMEHTOB M WX MPOAYKTOB B PA3JIUYHBIX YCIOBHSX, a
TaK)K€ YCTOWYMBOCTH PACTEHHUH K CTPECCOPHBIM (hakTopaM, IIerecooOpasHo

HCIIOJIB30BATbh MOJICKYJIAAPHO- TCHCTUYICCKUC MCTOBI.

1.3.4. ®epmenTtsl aetokcukanun H,0,

N3BecTHO, YTO MPH OKUCICHUH KUPHBIX KUCIOT U OKHCJICHUHU TOJIMaMUHOB
B nporecce (oToAbIXaHUsl, B KJIETKax pactenuil oopazyercs H,O, koTopast B cBOIO
ouepe/lb YCUIIMBAET KacKajl cUrHajioB npu ydactud MAII — kuna3el. [ToBbiieHHas
KOHIICHTpAIUsl TEPEeKUCH BOJOpoJa oOpa3zyeTcs NpH BO3JCUCTBUU CTpecca,
BBI3bIBasi HEOOpATHMBIC MOCIEACTBUSA B cTpoeHnn omomoiiekyn [200, 220]. Otun
COCIMHEHUS TIOJIBEPraroTcs JIeTOKCU(pUKaAIUKU ¢ ydyactueMm (pepmenToB. Hanbomee
pacrpocTpaHEeHHbIM (EPMEHTOB SBIISIETCS KaTajaza W mepokcuaaza. Cremyer
OTMETUTh, YTO TICPOKCHJA3bl BKIIOYAIOT psAa  (pepMEHTOB, TakHe Kak
I'BasKOJIMIEPOKCH Ia3a U TIIyTaTHOHIEepoKkcuaasa [179, 199, 277, 218, 219].

Karanaza (KAT) sBisercss TeTpaMepHbIM O€JIKOM, YYacTBYIOLIEM B
00e3Bpe)KMBAaHUN TEPEKUCH BOJOpPOJa ¢ oOpa3oBaHWEM  MOJICKYJISIPHOTO
Kuciaopona u Boabl. DyHKUMOHaNbHAs akTUBHOCTH KAT mposBisieTcs mnpu
BBICOKOM cojiepkanun H,O,. YcTaHOBIEHO, YTO B PACTEHUSIX MPUCYTCTBYIOT TPU
kinacca (epmenta KAT: IlepBbrit  kimacc — 310 (DepMEHTHI OJIHOAOIBHBIX U
JIBYJIOJIbHBIX ~PACTCHHM, KOTOpbIe OO0E3BPEXKUBAIOT TEPEKUCh BOJOpPOJa B
MEePOKCHCOMAaX U TIMOKCHCOMaX KJIETKU. J[JIs 1BY0JIBHBIX HanboJiee XapaKTepHbI
(bepMEeHTBI BTOPOro KJlacca M JIJIs OJTHOIONBHBIX — MepBoro kiacca [183, 199, 246,
159, 40].

Ackopbarnepokcuaasa (AITO) oTHOCHTCS K reMcoep KalliM TeTpaMepHBIM
OekaM MPOKAPUOTHUUYECKUX KIETOK W HUMEIT MOp(PUPUHOBOE KOJBIO B CBOEH
CTPYKTYpP€, COCTaBISIOT CEMEUCTBO PACTUTEIBHBIX U OaKTEPUAIBHBIX MEPOKCUIA3
1 — oro kmacca. OcHoBHOU dyHKIUEH sBisieTcs BoccraHoBieHue H,O, B
npucyrctBur BuTaMuHa C. @epmenT AIIO, B OCHOBHOM JIOKaNU3yeTCs B KIETKaX

BBICIIIMX PAaCTCHHH, IIMaHoOaKkTepuii 1 Bogopociei [43, 204, 301].
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N3BectHbl paziuunbie u30hopMbl AITO, KOTOpbIE OTIMYAIOTCS JAPYT OT
apyra CcyOCTpaTHOW CHenu(pUIHOCThIO, CTaOwiIbHOCTRIO  pH — cpempl, u
MOJICKYJISIpHO# Macchl. [Ipu katabonmsme 2 — X MOJIEKYJI ackopOaTa oOpasyercs

MOHOJICTHpoacKkopOaT u aeruapoackopoar [3, 246, 229].

1.3.5. PeryjJupoBanue ¥ KOAUPOBaHHEe AHTHOKUCIUTEJIbHBIX (hepMeHTOB

Kak moka3aHO pa3iIWYHBIMA UCCIECJOBAHUSIMH  CYIIECTBYET MpsiMast
3aBUCUMOCTh akTUBHOCTU COJl W YCTOWYMBOCTH pAaCTEHUU K BO3JEHCTBUIO
CTPECCOpOB.

B mnocnemnue ronapl ObulM pacmiMppoBaHbl CTPYKTYpPhl MHOTMX TI'€HOB,
YYaCTBYIOIIMX B PErYJSILUM U KOAUPOBAHUU (PEPMEHTOB AHTUOKUCIUTEIBLHOU
3ammThl. CTpecc — 3aBucumas reHepauuss ADK npuBOIUT K DKCIPECCUU T'E€HOB
AHTHUOKUCIUTENIbHBIX  ()EPMEHTOB U  OMOCHMHTE3a  HU3KOMOJEKYJSPHBIX
NPOTEKTOPHBIX COCAMHEHUH B KJIeTKaxX pacTteHuit [264, 236, 195].

CrpeccoBbie (hakTopsl cpeabl U3MEHsAIOT akTuBHOCTH COJ[ B paszHoit
crerieHu. [loBbilieHre HaOmomacTes npu aeduuute Bomasl [242], yBenuueHuH
BiIaxHOCTH TmouBbl [119], mpu BeICOKOTEMMEpaTypHOM mioke [26], mpu
TIOBBIIIICHHBIX KOHIICHTPAIIUAX COJICH B MOYBE, MHTEHCUBHOM ocBemieHun [260],
Bo3jelicTBUM 030Ha [204,184], a Takke MO BIMSHUEM COJICH TSXKEIIbIX METAJJIOB
[221]. Mexnay yCTOHYHMBOCTBEO PACTEHHH B CTPECCOPHBIX YCIOBUSAX CpEIbl U
aAKTUBHOCTBIO aHTHOKCcHIaHTHOTO hepmenta COJ] cymiecTByeT TecHast cBs3b [88].

OpHako cnemayeT OTMETUTh, YTO TPU MPOAODKAIOIIEMCS BO3JECHCTBUU
cTpeccopa WIM TIPU TOBBIIIEHWA €r0 WHTCHCHMBHOCTH TIE€PBOHAYAIHHO
HabOmogaeTcs yeenuuenue aktuBHoctu CO/l, a 3areM majeHue akTHBAIMHM 3TOTO
dbepmenta. Taroke mokazano, uto cHmxkeHue aktTuBHocTH CO/Jl Habmromaercs mpu
CTapeHHUHU TKaHel pacteHuit [88].

Cy1ecTByIOT Hay4yHBIE pe3yIbTaThl UCCIIEIOBaHMSI, KOTOpBIE
CBUJICTCJILCTBYIOT O TpaHcKpumimonHoMm 3ddekre [240, 211, 236] wu
noctrpaHckpurimontoi [315, 267] crenenn perynupoBanus aktuBHoctd COJl B

XJIopoI1uiacTrax paCTHTeHLHOﬁ KJIEeTKH. B JKMBBIX KJ€TKax Pa3HBIC XHUMHUUYCCKHUC
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COEIMHEHNSA, B YaCTHOCTH, HOHEI Ca** (209, 244), HU3KOMOJEKYJSPHBIE
MeTaboNMuTHl — TiryTaToH [237], ¢epment kuHa3wl w/mwmu hocdaraser [238] u mp.
y4acTBYIOT B peryisinuu aktuHoctu COJl. B nanHOM mpoiiecce KIIIOUeBYIO pPOJib
urpaet AQK.

B npomotopuoit wactu rteHoB COJl cCyiiecTBylOT JIOKYChl, KOTOpBIE
yyBcTBUTEIbHBI K ADPK [318], uro naét ocHoBanue mosorath, uto ADK moxker
y4acCTBOBATh B Peryisiliu akTUBHOCTH TeHOB COJI Ha ypoBHE TpaHCKPUIIUU.

Psn yuensix [227, 212, 306] c 1esbio BBISBICHHS YCTONYMBOCTH Pa3HbBIX
COPTOB pPACTEHUH B CTPECCOPHBIX YCIOBHSIX IPOBEIM SKCHEPUMEHTAIBHbBIE
UCCJIEIOBAHNSI U YCTAHOBWJIM, YTO HMMEETCSI CYIIECTBEHHAs KOPPEISAUUS MEXAY
AKTUBHOCTBIO AHTHUOKHUCIHUTEIbHBIX (PEPMEHTOB U TOJIEPAHTHOCTBIO K BIIUSIHHUIO
3aCOJICHUS.

B kierkax pacTeHuil puca, XJOMYaTHUKA W JPYTUX BHUIOB BBICIIHUX
pacTeHUN BBISBICHO, YTO pEryianus (EpMEHTATUBHOM aKTHUBHOCTH TaKHX
dbepmenTtoB, kak CO/I, ackopOaT - U rBasiKOJINEPOKCUIa3bl B YCIOBUSAX COJICBOTO
CTpecca TPOUCXOJUT HAa YpPOBHE TPAHCKPUIIIUM M TpaHcusnuu. Habmromaercs
ymeHblieHue akTuBHOCTH COJl B KOpHSX U cTe0NsX, a Y raJoPUTOB UMEET MECTO
MOBBINICHUE YpOBHS TpaHckpuntoB reHoB Fe — COJ, Mn - COJ wu
ackopOarnepokcuaassl [214, 246].

B  pacrenusx  ranouTtoB  CBOWCTBEHHAa  BBICOKass  AKTHUBHOCTb
AHTUOKCUIAHTHBIX ()EPMEHTOB TBAsKOJIMNEPOKCH Ia3bl U KaTallas3bl.

[log BnOusHHEM O030HA, 3apaXEHHbIX NATOT€HOB M ApYyrux (HakTopoB,
OIPEJENICHO, YTO MIPOUCXOIUT CTUMYJIMPOBAHNE F€HOB (hepMEHTa KaTajaasbl Kjacca
II. IToka3zaHo, 4TO B 3aBUCMMOCTH OT BUJA PACTCHUS B YCIOBUSIX 3aCOJICHUS MOYBBI
CYIIECTBEHHO U3MEHSCTCS aKTUBHOCTh (pepMeHTa Katanassl [204, 280].

[Tog BmusHMeM repOulMIa TapakBaTa B KJIETKAaX JIMCTbEB KYKYPY3bI
npoucxonut u3MeHeHue aktuBHocth  COJl, ackopbarmepokcumaspl U
rIyTaTHOHpeayKTassl [162, 214, 261].

[TokazaHo, 4TO aKTUBHOCTh aHTHOKcUIAHTHOTO (pepmenta COJ] B IUCTBIX

pactenumii Arabidopsis thaliana (sxotun Landsberg Erecta) mossimaercst mocie 3-
58



X JHEBHOTO yibTpoduoneToBoro obdmydenus [292]. Meromom snekrpodopesa
YCTaHOBJICHO, 4YTO HauOosbllas aKTUBHOCTH mNposBisuiack Cu/Zn u30(pOpMBI
depmenTa. OnHako, y apyroi usodopmsl pepmenta (Mn — COJl) He u3MEHUIACH
€ro AaKTHUBHOCTh TpU TakoM oOmydeHuu. [lokasaHo, YTO aKTHBHOCTh
I'BasIKOJINIEPOKCHUAa3bl MOBBIIIAETCS Yepe3 24 yaca rnocie o0Iy4eHusi, a akTUBHOCTD
¢depMeHTa KaTtanasbl mpu 3ToM cHWkaercss [292]. IloBblllieHHAss aKTUBHOCTH
AHTUOKCUJAHTHBIX bepmMeHTOB (COU, [Ty TATUOHPEYKTA3bI u
TIIyTaTHUOHIIEpOKCcHaAa3bl) moa aeiicteuemM UV — B oOnydenuss Habmrogaiach B
JUCTSIX PacTeHHs JIIOLEPHBI M Tabaka, a TakkKe BBICOKYIO AaKTHBHOCTH 3THX
(epMEeHTOB MOKHO HAOJIOJaTh B JHUCThSIX PACTEHUH Orypua U B CEMAIOJAX
nogconneynnka [251, 252, 207]. MHcciaemoBaHus IOKas3ald, 4YTO T€HBI,
KOAMPYIOIINE aHTHOKHUCIUTENIbHbIE (EPMEHTHl 3allUThl KIETOK, HaXOISITCS B
HOCTOSIHHOW HeratuBHOU peryssiiuu UV obmyuenus [231, 319].

N3  mpeacTaBieHHBIX ~ JAaHHBIX  CIEAYyeT  OTMETUTh,  4YTO  C
IPOJIOJKUTEILHOCTBIO BO3AEHCTBUA (haKTOpa BUIOBOM MPUHAJJIEKHOCTH O0BEKTA
UCCIICIOBAHMSI MCHSIETCS aKTHBHOCTh aHTHOKCHIAHTHBIX (hepmentoB [159]. Ilo-
BUJMMOMY HE TPOSBISIETCS 3amuTHas paboTa aHTHOKCHIAHTHBIX (DEPMEHTOB B
o0e33apakrBaHUU BBICOKOW KOHIIeHTparuu ADPK B yCIOBHSX OKHUCIUTEIHHOTO
cTpecca. [l MHAYKUMHM W Tpolecca TPAHCKPUILMU TEHOB HEOOXOIUMO
OINPEIEICHHOE BpeMs, OCOOEHHO B YCIOBHUSAX OKCUJIMTEIBHOIO CTpecca, YTOObI
MPOU30IIJIa WHAKTUBALUA (EPMEHTOB C Yy4yacTUEM CBOOOJHBIX PaTUKAIIOB.
[TpucyTcTBHE HU3KOMOJEKYJISIPHBIX COCITMHEHUIN B KIETKAaX PACTEHHH BO MHOTHX
Cllydasix sIBJSIeTCS HawOoJiee BaXKHBIM, YeM aHTHOKCHUIAHTHbIC (epmeHThl [199].
N3yyenne QepMEHTOB aHTHOKCHUIAHTHBIX CHCTEM 3alllUThl PACTEHUN MpHU
JEUCTBUM HEONAronpusTHbIX (PaKTOPOB CPEJbl SBIAETCS 00A3aTENbHBIM C IENbIO
BBISIBJICHUSI MEXaHU3MOB YCTOMYMBOCTH PACTEHUI B YCIOBUSX CTpecca.

B cBs3m ¢ oTuUM, wu3ydeHUE BIUSHUS HEOJArompUATHBHIX (HaKTOPOB
(3acosienus, 3acyxa W BBICOKAs TeMIIepaTypa) Ha TEHETHYECKOM YPOBHE KIICTKH,
CUUTAETCS COBPEMEHHbIM M B ONPEICIIEHHON cTerneHu AaéT BO3MOXKHOCTH

BBISIBUTH MOJICKYJISIPHO — I'CHCTHUYCCKUC MCEXAHU3MBbI HpI/ICHOCO6J'ICHI/I}I paCTeHI/Iﬁ.
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beina wuccnenoBaHa peakiys MPOOKCUAAHTHO — AHTHOKCHIAHTHOM CHCTEMBI
pacteHuii kaptodens, KoTopble paznudaiorcs no cogepxkanuto COJl u mpoaykram
[IOJI Ha BO3IENCTBHE COJIEBOrO CTpecca U 3acyxH. M3yyeHne nmpoOKCUIAAHTOB U
AHTHOKCUJAHTOB B pPACTEHUSAX KapTodens MoKa3anao, 4TO B YCIOBHUSX CTpecca
MPOUCXOAUT OOJIbIIE BCEr0 YBEJIUYEHHWE AKTMBHOCTH AHTHOKCHUJIAHTOB, YeM
MPOOKCHUJIAHTOB Y YCTOMYUBBIX T€HOTUIIOB KapTodes, a y HEYCTOMYMBBIX O0JIbIIIe
BCET0 PpAaBHOBECHE HAIPABICHO HAa YBEJIMYEHHE IPOOKCHUAAHTOB, YEM
aHTHOKCHIAHTOB [17].

Takum oOpa3zom, M3 aHalM3a JIUTEPATYPHBIX HCTOYHUKOB MOXHO CHEJaTh
3aKJIIOYEHUE O TOM, YTO AKTHBHOCTh AHTHOKCHJAHTHBIX (PEPMEHTOB 3aBHCHUT OT
BO3/ICIICBUS pa3IMUYHBIX (DAaKTOPOB OKpY’Karolled cpelbl (TemrepaTypa, BOIHBIN
pEeXUM, TOPMOHBI, IATOTEHBI U Ap.).

B cBsI3U ¢ BbIlIE U3TI0KEHHBIM, MBI TI0JIAra€M, YTO BCE TPU U3y4aeMbIX HAMU
depmenta (COJl, AIIO um karamaza) MOryT OBITb OTHECEHBI K «CTpecc —
cnequpuIHbIM» (pepMEeHTaM.

[IpoBeneHHbIN IUTEPATPYPHBIN aHAIN3 [TOKA3BIBAET POJIb AHTUOKCUIAHTHBIX
(dbepMeHTOB B Mpollecce ajanTalli PacTeHUW K BO3JEHUCTBUSM CTPECCOPHBIX
¢dakropoB. Takke BUIHO, 4TO (pEpMEHTHl AHTUOKCUIAHTHON CHUCTEMBI B KJIETKaX
OpraHu3Ma  JECHCTBYIOT  COIJIaCOBaHHO, 4YTO  NIPHUBOAUT K  YCHIJICHUIO
aJIarTalldiOHHOT 0 TIOTEHIMaa opranusma [17].

[TokazaHo, 4yTO cuHTE3 aHTHOKCUAAHTHBIX (epmeHToB CO/Jl M Karanassl B
KJIETKaX pAacTeHU B OTIMYHME OT (HEPMEHTOB TMEPOKCUIA3 CHUKAETCS MO
BJIUSIHUEM BBICOKMX M HHU3KMX TeMepaTyp Bo3ayxa. M3 BbIIEU3II0KEHHBIX
JUTEPATYPHBIX JTaHHBIX BBIABICHBI TaKWe TIOJIOKHUTENIbHbIE J(PGEKThl s
pa3IMYHBIX OPTAHOB MO/ BIUSHUEM HeOmaronpusTHeIX (hakropos [109].

3akiouenue

Takum o0pa3om, W3 aHamM3a JUTEPATYPhl BBITEKACT, YTO TAaKHE BaKHBIC
BOIIPOCHI,  KaKk  OCOOEHHOCTH  (OpMHUpPOBaHUS  MOPQPOJOTUYECKHX U
(GU3HONOTUYEKUX MPU3HAKOB HE OBLIM M3Y4YEHBI B YCIOBHUSAX >KApKOTO KJIMMaTa

tora Tamxukucrana. B nurepatype He BCTpedaroTCs HAy4Hble paOOThI, CBSA3aHHbIE
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C OTMpEEeICHNEeM aKTUBHOCTHA aHTUOKCHUJIAHTHBIX (DEPMEHTOB B pa3UyHBIX (Pazax
pa3BUTHS PacTEHUH, a TaKKe IO BO3JEHCTBHEM CTPECCOBBIX (aKTOpOB (3acyxa,
BBICOKasi TeMIIEpaTypa BO3/JyXa MU 3aCOJEHHOCTh IMOYBBI). Takke HE OCBEIICHBI
BOIIPOCHI B3aUMOCBSI3U  (KOPPEJSIIMOHHBIC CBS3HM) PAa3IUYHBIX IOJUTCHHBIX
NPU3HAKOB KapTodess B YCIOBHIX KapKoro kKiumara tora Tamxukucrana. B
JUTEPATYPHOM aHAIM3€ HET CBEJACHUM WM HAy4YHBIX palOOT, MOCBSIICHHBIX POJIU
AHTUOKCUIAHTHBIX (EepMEHTOB KapTtodens B YCWICHWH aJanTalldOHHOU
CIIOCOOHOCTH CENbCKOXO03MCTBEHHBIX PACTEHUN 1O/ BO3JACUCTBUEM CTPECCOPHBIX
(haKkTOpOB B YCIOBUSIX JKapKOTO KJIMMaTa tora TamKukucTaHa.

Kak BugHO, W3 TJIaBbl JIMTEPATYpHOTO 0030pa, BOIMPOCHI, CBA3AHHBIC C
BIIUSIHUEM TaKUX CTPECCOBBIX (PAKTOPOB Cpelibl, KaK BBICOKas TeMIiepaTypa
BO3/JyXa M 3aCOJEHHOCTh TIOYBBl Ha MOPQOJOrHYecKrue u (PU3HOIOTO —
OMOXUMHUYECKUE TPU3HAKU KapTodens B YCIOBUSIX >KAPKOTo KiIMMara ciabo
u3ydeHsl. B nuTeparype ciiabo OCBEIIEHBI BOINPOCHI BO3JACUCTBUS TaKHX
CTPECCOPHBIX (PAKTOPOB Cpejlbl, KaK BBICOKAs TEMIIEpaTypa BO3yXa, 3aCOJICHUE
MOYBbI, BHICOTA HAJ YPOBHEM MOpS, KOJMYECTBO OCAJKOB Ha XapakrTep
dbopMupoBaHUsT MPOAYKIIMOHHOTO TMOTEHIMAIa Pa3jIMYHbIX  COPTOOPA3IOB
KapTodess B pa3HbIX arpodKOJIOTHUECKUX ycloBusax. Kpome Toro, odeHb Majo
nHpopManuu W COOOIIEHWM yYeHBIX TaKMKHCTaHAa O MPOBEJCHUHU JICTHEH W
OCEHHEW CpOoKax MOCaJKHW Pa3HbIX COPTOOOpas3oB KapTodesns B YCIOBHUSX IOra
Tamxukucrana.

B cBs3u ¢ 5TUM HamMu ObUTM MPOBEACHBI KOMILJIEKCHBIE MCCIEAOBAHUS IO
M3YYEHUI0 OCOOCHHOCTH (hOpMHUPOBaHUS MOP(DOJOTUUECKUX, (PHU3UOJIOTHIECKUX U
OMOXMMHUYECKUX TMapaMETPOB PaA3UYHBIX COPTOOOpPA3IOB KapTtodens mof
BO3JIEUCTBUEM CTPECCOPHBIX (DAKTOPOB, a TaKXkKe XapakTepy (OpMHpPOBaHUS
MOJIMT€HHBIX MPU3HAKOB U UX KOPPEIALIMOHHBIE CBSA3U B PA3JIMUHON BEPTHUKAJIBbHON
30HAJBLHOCTH B ycioBusiX TamkukucraHa. Taxke HamMu ObUTM TPOBENICHBI CEpUU
OMBITOB IO TMPOBEICHUIO JIETHEWM W OCEHHEH MOCaJKH pa3HbIX COPTOOOpA3IIOB
KapTodesns B YCIOBHIX KApKOro kimMmara rora TamKuKucTaHa IJis TOJydeHHE

JIBYX YPOXKaeB.
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I''TIABA |l. OBBEKTbBI U METOAbI UCCJIEJOBAHUA

2.1. MecTo npoBeeHIs] MCCIACA0BAHUM

OcHOBHasi 4acTh SKCIEPUMEHTAILHOM pabOThl MO BBISBICHUIO XapaKTepa
dbopmupoBaHus ~ MOP(OJOTUYECKUX  MPU3HAKOB,  (DU3UOJIIOTHUYECKUX U
OMOXMMHUYECKUX pEeaknuid ¥  aJanTalliOHHOW  CIIOCOOHOCTH  Pa3IUYHBIX
copTooOpa3ioB kaprodens Obula MNpoOBeJEHA B YCIOBUSX KApKOTo KiIuMara
XypocoHCKoro paiioHa (B cenax «MexHar, «'amaodoa» n «Ysib») XaTIOHCKON
obnmactu B TeueHue 2014 - 2020 rr., pacmnoyioKeHHbIX Ha BbIcOTe 550 M Haj
YPOBHEM MOPHI.

Kpome Toro, Hamu OBLIM TPOBEJACHBI MCCIECAOBAHUS I10 BBISIBICHUIO
xapakTtepa (popmupoBaHus MOP(}OIOTHUECKUX MP3HAKOB Pa3HBIX COPTOOOPA3IIOB
KapTodesns B pa3MYHBIX MOYBEHHO — KIMMATHYECKUX YCIOBUAX PECIYOIUKH,
PACIIOJIOKEHHBIX MO  BEPTUKAJIBHOM 30HAJIBHOCTHM HAJl YPOBHEM  MOpS:
XypocoHCKOM paiioHe (Ha BbicoTe 550 M Haa ypoBHEM MOps); B YCIOBHSX
['uccapckoii gonunsl (r. Jyman6e, Ha BeicoTe 840 M HajJ ypOBHEM MODPsi); TOPOJIE
Baxnat (ceno SABpo3,1500 m Hax ypoBHem mopsi 1 Kanack, 2550 M Haj ypoBHEM
Mops), Jlaxmickom paiione (2700 m Ham ypoBHem Mopsi), LllyrHanckom paiioHe

(3600 M Hag ypoBHeM Mops) B Teuenue 2014 - 2020 rr.

2.2. IllouBeHHO — KJIMMATHYeCKasi XapaKTePUCTHKA MeCTa NPOBeAeHHUsI
HCCJIeA0BAHMS

2.2.1.1104BEeHHO — KJIMMATHYECKAsl XaPAKTEPUCTUKA XYPOCOHCKOr0 paiioHa

XYpPOCOHCKHN pallOH HAXOIUTCS B I0KHOM 4acTh TaKUKUCTAaHA U SIBIISETCS
MPUTPAHUYHBIM ¢ pailoHoM AOaypaxmonu [[xomu u paitoHom boxTap.

OCHOBHBIE TIOKA3aTeaW IO KJIMMATy B TOAbl MCCIIEJOBAaHUS HAMH IOJyYEHBI W3
['ocynapcTBEHHOM MeTEOopoaorndecko cranumu npu Komurere mo oxpane
okpyxatomei cpenbl npu [IpaButensctBe PecnyOnuku Tamkukrucrana B Topoje

Hymurano6e.
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Paiion cumTaeTcs OTHUM M3 KPYIHBIX PACTEHUEBOIYECKUX M YKMBOTHOBOTYECKUX
pailioHOB B pecmyOnuke. 371€Ch OCHOBHAsS Macca 3€MelNlb 3aHsTa IMoJ] OOrapHBIMU
MOCEeBaMU  3€PHOBBIX, TEXHUYECKUX M KOPMOBBIX KynbTyp. I[louBbl —
OOBIKHOBEHHBIE, TSDKEIOCYTIIMHUCTBIC cepo3eMbl. B ycimoBusx XypOCOHCKOTO
pailioHa HaOMIOAAIOTCA TaKWe KIMMAaTHYECKUE IOKa3aTeld, KaK CyXOM BO3AYyX,
BBICOKasi TeMIlepaTypa BO3llyXa, OCOOEHHO B JjeTHee Bpems. OueHb Malo
BBINA1al0T aTMOC(EPHBIE 0CAKU BO BpeMs BereTanuu kaprodens. OqHako, OCEHb
XapakTepusyercss 0ojiee MSITKOM MPOXJIaJHON MMOTOoJ0M, a 3UMa MaJOCHEKHasd,
Oonee mpoxyagHas ¢ OOJIBIIMM KOJMYECTBOM COJIHEYHBIX JHEH C OCaJKaMu.
CpaBHHTEIHFHO >KApPKUMHU MECSAIAMH TOJa CUWTAIOTCS - HIOJb, aBrycT. B 3Tmx
MeCSIaX MHOTA CPEIHEMECSIHas TeMIepaTypa Bosayxa mogauMaercs 1o 30°C, a
MakcuManbHas goxomut mo 43° C [168]. B »T0 Bpems cpemHeMecsyHas
TeMIrepaTypa mouBsl cocTanisier 36° C. 31ech BECCHHIE 3aMOPO3KH OTMEUAIOTCS B
mapre. OceHHHE 3aMOPO3KH OTMEYAIOTCs B KOHIIE HOsIOpst [168].

B TeueHue BereTanlMOHHOrO roja 0E€3MOPO3HBIM MEPUOJ COCTABISAET OoJiee
230 conHEYHBIX JHEH, YTO CIOCOOCTBYET BBIPAIIMBAHUIO  PA3IAYHBIX
CEIIbCKOXO3SMCTBEHHBIX KYJbYp B JAAHHOW 30HE. ['0I0BOE KOJIMYECTBO OCAIKOB
coctapisier okoio 300 — 400 mM. ATMocdepHbIe OCaIKi B YCIOBHUSX paiioHa B
TEUEHUE BEeTeTallii PACTEHU BBIMAIaI0T HEPABHOMEPHO: UX MAaKCHUMYM BbITIAJaeT
B MapTe — anpesie (B 3TO BpeMsi CyMMapHOE UX KOJIMYECTBO B CYTKH COCTABIISIET 35
— 45 MM, u wuHorma jgocturaer g0 90 wmm). JlaHHBIM palioOH 1O CyMMe
arpoKJIMMaTUYECKUX  (PAKTOpOB  SABISETCA MOJyOoOECHEeYeHHOM 30HOM 1o
KOJIMYECTBY BBITIAAABIINXCS 0CaaKOB. JIETOM OCaZKy BBIMAIAl0T KpaifHe peako, a
3UMO BBIMAAI0OT OCAJKK B BUE MOKpoOro cHera [168, 7].

CpenneronoBas temiieparypa Bo3ayxa B teuenue 2015 — 2019 rr. B uenom
MOBBICHIIACH [0 CPABHEHHIO C MHOTONETHeH HopMoii Ha 0.5 — 0.7°C.

B mocnennwe romel  MHOTHME — KJIMMaTHYecKue  mapameTpsl  (Kak
CpEIHEeroioBass, MUHUMAajbHas W MaKCUMajbHas TEMIEPAaTyphl BO3ayXa, |
MUHMMaJIbHas TeMIepaTypa IMOBEPXHOCTH IIOYBbI) HMEIOT TEHACHIHIO K

ITOBBIIIICHHIO. Hap;my C OTHM, MaKCHUMaJlbHas TCEMIICpaTypa Ha ITOBCPXHOCTHU
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MOYBBl — K YMEHBLIEHUIO OT HOPMbl. MOXHO OTMETUTH, YTO B TMOCIEAHEE
JECATUIIETHE B YCIOBUSAX XYPOCOHCKOTO pailoHa OTMEYaeTcs IOBBIIICHHUE
CPEIHET0I0BOI, MaKCUMaJbHOW W MUHHMAILHON TeMIlepaTypbl Bo3ayxa. Takke
HAOJIOJaeTCsl TIOBBIIICHHE TaKUX KIUMAaTHUYeCKUX (AKTOpPOB Cpelbl, Kak
MUHUMAaJIbHAs TEeMIlepaTypa MOBEPXHOCTH IOYBHI, BIAKHOCTh BO3IyXa, CyMMa
0CagKoB U cymMMa 3¢ (deKTUBHBIX TeMieparyp [32].

Kak nmokazanu Ham HaOII0ACHUS, 0 MHOTUM KJIIMMaTHYECKUM MapaMeTpam
(cpemneromoBasi TeMmieparypa BO3AyXa W KOJMYECTBO  OCAQJKOB)  TOJbI
uccnemoBanmii (2015 — 2020rr.) paznuyaroTcs Ipyr ot Apyra (tadbmuma 2.2.1.1).

Ta6muma 2.2.1.1. - Temmneparypa BoO3AyXa U KOJUYECTBO OCAJKOB B YCJIOBHSX

XypOCOHCKOro paiioHa

Toawl CpenneronoBas Cpennemecsiu- Cpeaneropo- Cpenemecsiu-
TeMmIepartypa Hast Basi HOpMa Hasi HOpMa
Bo3ayXa, °C TeMmIeparypa 0Ca/IKOB, MM 0CaJIKOB BO
BO31yXa B BpemMsi
nepuos BereTanun
BereTanun KapTodeis, MM

Kaproges, °C

2015 17.6 205 220 31
2016 18.2 225 210 30
2017 18.2 213 230 35
2018 18.4 226 215 31
2019 184 227 220 31
2020 18.3 22.4 250 33

Kak Bumno u3 tabmumel 2.2.1.1, cpennerogoBasi Temreparypa BO3ayXa B
yCIOBUSAX XYPOCOHCKOTO paiioHa MMeeT TEHJEHIMIO K yBenuwdeHuro. Hampumep,
ecim B 2015 rony cpenHerogoBast TeMiepaTypa Bo3ayxa coctarisuia 17.6 °C, o B
2019 romy oma cocrapmuia 18.4 ° C. Taxke yBenMUYCHHE CPEIHEMECSIHOMN
TEeMIIepaTyphl BO3yXa BO BpeMsl BereTanuu kaprodens Habmonaercs mexay 2015
u 2019 rogamu. Ilo KonM4eCcTBY BBINAIABIIMX OCAIKOB, KaK B TEUCHHE T0Ja, TaK U
B T€YEHUE BereTalnu KapTodesss 0cOOCHHO HE pa3InyaroTCs.
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Opnako, mo cymMme 3(QEeKTUBHBIX TeMmeparyp HaOI0JaeTcs Pa3HOCTh
MEX/y pa3HBIMHU T'O/IaMU UCCIIEIOBAaHUS, YTO BUIHO U3 pucyHka 2.2.1.1.

B yactHOCTH, cyMMa 3 (eKTUBHBIX TeMIepatyp B pasHbie rojsl (¢ 2017 mo
2020 TT.) 3HAYUTETHHO BHIIIE, YeM B Tpeasiaymme roasl (2015 — 2016rr.). B romsr
UCCleIoBaHMs camasi HamOoJpas cymma 3(PQGEeKTHHBIX TeMIepaTryp BO BpeMs
Beretanuu kaprodesns Hadmonaercs B 2018 u 2019 rr.

Takum 00pazom, 3TH pa3nIuyus KIMMaTHYECKHX (PAKTOPOB BO BpeMs
BEreTaluy KapTodesis B ycIoBUsAX XypOCOHCKOIO pailoHa IO — pa3sHOMY IOBJIUSIIN
Ha Xxapaktep GopMupoBaHUS MOP(OIOTHUECKHX M XO3SHUCTBEHHO IEHHBIX

MIPU3HAKOB COPTOOOPA3IIOB KapTOQes.
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¥ 'ogoBas cymma 3pdpenTuBHbLIX Temiepartyp,0C

# Cymma 3G PeRTHBHBIX TEMNEPATYP BO BpeMst BereTauni

Pucynok 2.2.1.1. - Cymma 3(peKTHBHBIX TeMIEPaTyp B YCIAOBUIX XYPOCOHCKOI0 paiioHa,

°C.

2.2.2. TlouBeHHO - KJIMMaTH4YecKasi XapakTepuctuka I'mccapckoii 10/1MHBI
Ha ocHoBe cooOmienust aBTopoB [72, 32] «I'uccapckast A0iHMHA SBISCTCS
KPYIHBIM 3€MJICJICTIbYECKUM PETHOHOM B pecnyOiiuKe, WMEIOIUM OOJbIION
MOTEHIMAJl TEIJIa W BJaru. ATpOKJIMMATHYECKUE YCJIOBUA [MCCapCKOM HOJMHBI
BeCbMa OJIarompusiTHBI ISl BBIpAIIMBaHMsI 3€PHOBBIX, OBOILIEH U KapTodes.
KnuMar nonvHbl Xapakrepusyercs OOJIbIIMMHU MepenagaMu TeMIeparyp ¢ oOuiei

cymmoit 5130-5260° C u cymmoii 3¢ dekTuBHBIX TemrepaTyp okono 2500°C.
65



CpenHssi MHOTOJIETHSISI TemrepaTypa Bo3ayxa paBHa 13.5°C, ¢ koneGaHUsIMU OT
7.4 no 21.8°C. XonoaHBIMH MecsiliaMu cuuTaroTcs Aexadbpp — 3.1°C u sHBapp —
2.5°C. Haubosnee >xapkuMu MecsiliaMH sBIIsitoTcs uioiib +28.4°C u aBryct +28.9°
C. CampIM XOJOJHBIM MECALIEM SIBISIETCSA SIHBAapb, CO CPEIHEH TeMIlepaTypoil -
2+1°C. OngHako HU3KHE TEMIIEpaTypbl B TEYEHUE KOPOTKOTO MPOMEXYTKA
BpeMeHu MoryT jgocturath - 10 - 15°C. [lepBble OceHHHE 3aMOPO3KH Ha MOYBE
OBIBAIOT B KOHIIE OKTSAOPS, B BO3IyXE - B CEpEANHE HOSOPS, a MOCIICTHUE BECCHHHE
- Ha MOYBE - B KOHIIE MapTa - Hayajie anpelisd, B BO3AyXe - B Hayasie MapTa. [lepros
C aKTUBHOW TemrepaTypoi Bozayxa Oonbiie + 10° C u cocrtaBiser okosno 195
nael. CymMma akTUBHBIX Temrieparyp 3a ronx cocrasiusier 4600°C, a cymma
sbdextuBHbIX Temmeparyp (Oosbmie+5° C) B mepuoa BereTaluu  KyJbTYpPbl
kaptodesns (Mapt - utoHb) coctasisier 1800 ° C.

Kpome Toro, I'mccapckasi nonnHa XapakTepusyercsi OOJIbIION COJHEYHOMH
paguanuedl U NpOAOJDKUTENBHOCTBIO COJIHEUHOTOo cusHus- 2700 yacoB B TO.
[lacMypHbBIE THM OYEHb PEAKU M HAOIIOAAIOTCS, KaK MPaBUIIO, 3MMON M BECHOM.
CyMMapHbIii IPHXOX CONHEYHOH pamammu coctaBiser 5600 M Jhx/M° B rof,
dorocuHTeTHIECKH aKTHBHO# pamuamii (DAP) — 2700 mIx/M>».

O xapakTepHuCTUKE JaHHOW JOJUHBI UMEETCSI COOOILEHHUE, YTO «IJIUTEIbHBIN
0e3MOpOo3HBI TlepuoA  Kosebnercs B mpeaenax ot 220 mo 250 ngHEq.
ArpoKJIMMaTHYE€CKHE YCIOBUSI B TOJbl HCCIEAOBaHUN ObUIM OJM3KU K
CPEIHEMHOI'OJIETHUM IIOKa3aTeJsIM M CYLIECTBEHHO HE OTJIMYAJINCh OT HHUX.
CogepxaHue rymyca B TMaxOTHOM Tropu3oHTe coctaBmser 1.3 — 1.7%,
NOABMXXHOTO ocdopa - 75 — 106 mr/kr u nogsuxkHoro kanus 26.0 —28.0 mr Ha
100r mouBBl C TOCTENEHHBIM YMEHbIIEHHEM B 0Ooliee TIyOOKUX
NOJMAaXOTHBIX cl0siX. KHCIOTHOCTh MOYBEHHOTO pacTBOpa HopMasnbHas — pH =

6.5 — 6.9. IlnotHOCTH MOUBHI coctaBiser 1.20 — 1.50 r/em™ [7].
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2.2.3. IlouBeHHO-KJIMMATHYeCKasi XapaKTepucTuka 30Hbl Kanacka, qskamoara
Pomurt ropoaa Baxapara

I'opnas 30Ha KaHack, KOTOpass HaxOIWUTCS B CEBEPO-BOCTOYHOW YaCTH T.
Baxnat (Ha BeicoTe 2300 - 2500 M Hax ypoBHS MOpsi) Ha paccrostaud 10 110 kM ot
LeHTpa ropoaa. TepuToppus 3TOM 30HBI IPUMEPHO COCTABIISIET 0KOJI0 40 ThIC. Ta.
3nech KIMMaT BEChbMa IPOXJIANCH M MNOAXOMALIMM Ui BBIPAIMBAHUS Ppsla
CENIbCKOXO3SMCTBEHHBIX KYJIbTYp, B TOM uucie Juis KapTodens. 3emist 31ech
BECHOM U JIETOM MOKPBITA 3€JI€HbI0. DTa MECTHOCTh CBOMMH JICUEOHBIMU TPABaAMH,
pPEKOM ¢ MPOXJIaJHON U YHCTOM BOJIOM U TOPSTYMM MCTOYHHKOM OJIArONpHSITCTBYET
NOTPEOUTENSIM, OCOOEHHO KMBOTHOBOJAM, IMYEIOBOJIaM, MPOBOISAIIUM HECKOJIBKO
MECSIIEB CBOCH JKH3HEICSITEIBHOCTH B 3THX Mectax [/]. Hammume MHOXecTBa
Je4eOHbIX I1BETOB M TpaB, XOpowmue »3Kojormyeckue yciaoBusi Kanacka
OJaronpusITHBI JUIsl TYEJIOBOJCTBA U MPOU3BOJICTBA BHICOKOKAYECTBEHHOI'O MEJA.
OTa MECTHOCTb CBOEW HEMOBTOPUMON W MPUPOJOW OJaronmpusTHa TAKXKE IS
pa3BuTHs cepbl Typusma. Takke 3Ta MECTHOCTh COOTBETCTBYET BBIPALIUBAHUIO
CEeMEHHOro Kaprtodens, cBoOomgHOro OT Oosie3Hei W Bpeautenei. CoriiacHoO
uMeroneics uHdopmanuu MUHUCTEPCTBA CEJIBCKOrO0 XO03siiicTBa PecnyOnuku
Tamxkukuctan B 30He Kanacka B Teuenue B 2017 — 2019 rr. mpoBeneHbl NOCAIKU

kaprodens Ha momraau 6osee 200 ra.
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Pucynok 2.2.3.1.- CymMmMa aKkTHBHBIX TeMIIEPATYP BO3/1yXa B Pa3Hble BBICOTHI IO
BEePTUKAJIBbHOI 30HaJIbHOCTH PecnyOsiukn Tagkukucran (Boiie S 0C).
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Bripamennsiii cemeHHOW Martepuan kaprodens B 3oHe Kanacka ropopa
Baxnat moxeTt ObITh HCTI0JIB30BaH, KaK MOCAJ0YHbIN MaTepua JJisi BO3CIbIBAaHUS
B JIOJIMHHBIX pailoHaX peciyOuKH.

B ycnoBmsix PecnyOmuku  Tamkukuctan OOBIYHO CymMMa aKTHBHBIX
temmeparyp Bozayxa (cBeime 0° C) moxomut okoio 6000° C, urto sBisteTcs
ONTUMAIIBHBIM JUJII BO3JIEJIBIBAHUS MHOTHX CEJIbCKOXO3SMCTBEHHBIX PACTECHHU.
3/1ech yCIentHo MOKHO BBIPAIUBATh IUTPYCOBBIE, TEXHUUECKHE, 3¢pHOO0OOBHIC 1

JpyTHe TeIonoouBbie KyabTyphl [32] (pucynku 2.2.3.1-2.2.3.3).
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Pucynok 2.2.3.2. - CymmMa akTHBHBIX TeMIIEpaTyp BO3/1yXa B pa3Hble BbICOTHI 10
BEPTHKAJIbHOM 30HAJBHOCTH Pecny0muku Tapxukucran (Bbiie SOC).
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Pucynok 2.2.3.3. - CyMMa aKTHBHBIX TeMIEPATYpP BO3/yXa B pa3Hble BHICOTHI MO
BePTHKAJbHOM 30HaJbHOCTH Pecny0iuku Tagxukucran (Bbiie 10°C).
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U3 pucynkoB 2.2.3.1 — 2.2.3.3 BbITEKAET, YTO CyMMa aKTHUBHBIX TEMIIEPATyp
B 3aBHCHMOCTH OT BEPTHUKAJIBbHOM 30HAIBHOCTH B npenenax or 550 go 2700 m Hax

YPOBHEM MOPA JMHAMHWYHO WJIN 3HAYUTCIbHO YMCHBIIACTCA.

2.3. O0bEeKT ¥ MeTO/IbI UCCJIeIOBAHMS

OOBEKTOM UCCIEOBAHUS CIHY>KWJIH CEMEHHBbIE KIYOHH pa3iMuHBIX
copTooOpasnoB u rudpuao kaprodens (Solanum tuberosum L.) u3 koieKuuu
HNuctutyta OoTaHuKH, (GU3MONOTMM M TEHETHKH pacteHuid HammonanbHON
akamemMun Hayk Tamkukucrana, MWHctutryta kapTodenbHOro  Xo3siiicTBa
Poccuiickoit  ®enepaunn  um. A.I'. Jlopxa, Bcepoccuilckoro HWHCTUTYTa
pacrenuneBojacTBa uMm. H.W. BaBuiiosa (BUP).

Hamu BO Bpems Beretaruu kaptodesns ObLIH MPOBEIECHBI YUETHI KOJICOAHMS
TEeMIIepaTypbl BO3[yXa B pa3Hble (a3bl pa3BUTHUS COPTOOOPA3LOB KapTodes.
ExenHeBHO MpoBenr y4y€T NHEBHOW TeMmepaTypbl Bo3ayxa. lIpu BelpammBaHuu
COpTOOOpa3OB KapTodessl HCMIoIb30Bajach OOIIENpUHITas B JAHHOW 30HE
arporexHuka. KiyOHU BBICOKUBAINCh B cepeAuHe (eBpaist W Hayajae Mapra
mecsia mo cxeme 70 x 30 cMm., Ipu KOTOPO# TYCTOTa CTOSIHHSI PACTEHHUI COCTaBHUIIa
oonee 50 ThIc. pacTeHuil/ra. B KadecTBe CTaHAAPTHOIO cOpTamMu ObLIU
ucnojas3oBanbl copra kaprodens «Kapnunam» u «®Daitzaban». Ha onbiTHOM
y4acTKe TMpOBEACHBI Bce (EHOJOTHYEeCKUE HAOMIOACHUS U TMPOMEPHI (BHICOTA
pacteHuil B (a3ax pa3BUTUS PACTEHUI, KOJMYECTBO JHUCTHEB, KOJIMYECTBO
KIIyOHEH, KOMMYEeCTBO cTeOJIel, KOJTMYeCTBO KOPHEH, 001Ias 6rnoMacca pacTeHUMN ).
Takke TPOBOAWINCH TaKUE arpOTEXHUYECKUE TMPUEMbl BO3JECIbIBAHUS: JBE
MEXIypsAHble 00pabOTKH; BHECEHHE HEOOXOIUMBIX 103 MHHEPaTbHBIX
ynoopernit (NPK — 120+180+90 xr/ra), nBa pa3a KyJabTHUBAIMsl U OKYYHMBAaHUE
psAnoB, 5 — 6 pa3 BereTalMOHHbIN NOAUB. Takue MeTeopoIOrniyecKue moka3aTeim,
KaK CpEeAHECYTOYHas TeMIlepaTypa BO3JAyXa W KOJHUYECTBO OCAIKOB OBLIN
nonyueHsl ¢ l'ocynmapctBeHHoi MereoctaHuun —«Jlyman6e» PecnyOnuku

Tamxukucras.
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JlanHblE TIO aHajdM3y TMOYBEHHBIX OOpPa3IOB, IMOJYYEHHBIX C Pa3HBIX
Y4acTKOB (cenbcoBeT «Xuioin», 550 MeTpoB HajJ YypOBHEM MOPS U CEIHCOBET
«AliHn», 470 MeTpoB Haj ypoBHEM Mopsi) XypOCOHCKOTO pailoHa MpOBEACHHI B
arpoxumuueckord  naboparopun  HucTuTyra mouBOBeAeHHS — TamKHKCKOMN

Axkaznemun cenbckoxossiictBeHHbIX HayK (TACXH).

2.3.1. OnpenesieHne OTHOCUTEJIBHOTO COIEPKAHUS BOAbI

OtHocutenbHOe conaepskanue Boabl (OCB) — mokasatenb, KOTOPBI MOXET
ObITh HCHOJB30BaH IS XapaKTEPUCTUKH BOJOOOECIIEYEHHOCTH PACTEHHS, IIO
metoauke [19]. Beicokuit ypoBernb OCB conpoBoKaaeTcsi yMEHBIIICHUEM BOJIHOTO
neduiura ¥, HA00OPOT, YMEHBIIEHHWE €ro MPUBOJUT K YBEIMYEHHUIO BOJHOIO
nedunura. s  u3MEpeHHs OTHOCUTENBbHOro cojepkanus Boasl  (OCB)
WCIIOJB30BAIM JINCThSl U3 KaXJ0ro BapuaHTa (uepe3 24 4 JelcTBUSA CTpecca).
Omnpenensinu HadadbHBIN ChIpol Bec (Chip. B), 3aTeM BbAep>KUBaAIA TIPU 5°C B
TeueHue 24 4 JJi1 HACBIIICHUS KJIETOK BOJIOM (B MPOOUPKE) U ONpPEACIIsIA UX BEC
nocie Haceimenus (HB), mocie yero auctes BeICyIMBamy B Teuenue 48 1 mpu 70°
C u onpenensiim cyxoii Bec (cyx. B).

OCB paccuutbsiBasu 1o popmyiie:

OCB = (cbIp. B.— cyx. B)/(HB — cyx. B).

2.3.2. OnpeaesieHre BOAHOTO Ae(UIIUTA B JUCTHAX

Jliist onpenenenysi BOAHOTO Ae(pUIUTA U3 JIUCThEB pacTeHUI BbicekatoT 10 —
12 AuCKOB ¢ TOMOIIBIO MPOOMPOYHOTO cBepiia guamerpoMm 16 — 18 mwm. [lns
XapaKTePUCTHUKHU LIEJIOTO PACTEHUSI IUCKU BBICEKAIOT U3 JIUCTHEB PA3HBIX SIPYCOB.
JIMCKH1 HEMEIIJICHHO B3BEIIMBAIOT M OIMYCKAIOT B CTakaH, coaep:xkamuii 40 — 50 mn
JACTUJUIMPOBAHHOU BOJBI C TEMIIEPATYPOU 10 20° C. [TepeMeInBaoT, CTaKaH
3aKpBIBAIOT CTEKJIOM M OCTaBJISIIOT B TeueHue 90 muH. [locnme 3Toro Kaxaplil IUCK
CBEpXY U CHM3Y MNPWKUMAIOT (UIBTPOBAIBLHON OyMaroi st yJajaeHus Kareib
BOABI. 3aTeM JHWCKU B3BENIMBAIOT M BBIYUCISAIOT BOAHBIA nedunmrt. Pacuer

npoBoamics mo ciueayromei Gopmyne X = 100 (b - a) / b; rme: X — BoaHbIi
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nebuuT aucta (pacTeHuii) B % K BeCy HACBIIIEHHOTO BoaoM mpu 90 MuH.
HACBIIICHNS; a — BeC MPOOBI JIO HACKIIEHUS BoaoH (T), b — Bec mpoOBI mocie

HachIeHus Bojou (r). s onbitoB Opanu o 20 — 30 pactenuit Ha BapuanT [19].

2.3.3. OnpenesieHne coaepKaHus MIACTUIHBIX IUITMEHTOB

Conepxanne (HOTOCHUHTETUYECKUX IMUTMEHTOB OIMPEACISIIN M0 ONTHYECKOM
IUIOTHOCTH alleTOHOBOW BBITSKKHU Ha criektpodoromerpe Ultraspec Il (IBerus)
npu juyimHe BoHBI 440, 644, 662 um (Doto 2. 1), a pacy€Thl MPOBOJMIUCH TI0
ypaBHeHHI0 XoibMa — Berrimreitna [176]. Jlns aHaau3a HCIOIb30BaIN JUCThS 3 -
ro spyca, KOTopble pacTupainu B 2 mi 96% staHona, 3aTeM HeHTpUuyrupoBaiu B
teuerne 5 muH. ipu 9000 o6 / mun. (Eppendorf, ITonpma). Ocamok mMpoMbIBAIN
CIIUPTOM TPH pa3a A0 MOJHOTO W3BICYEHHUS MUTMEHTOB. ONTHYECKYIO TIOTHOCTD
CIIUPTOBOIO PACTBOPA U3MEPSUIU MPHU JJIMHE BOIHBI 665 HM, 649 HM, 654 HM u 440
oM Ha criektpodotomerpe Ulltraspecll (Iserus). oo xmopoduiia a (xJ1. a) B
ceerocobupatomeMm komiuiekce (CCK), paccuuThiBaniu UCXOs U3 TOTO, YTO BECh

xsopodumia b (xi1. b) naxonures B CCK 1 cOOTHOIICHHE XJ1. & ¥ XJI. D 117151 3TOTO

KOMILJIEKca paBHoO 1. 2.

r 3 ; i

®oto 2.1. Cnexrpodoromerpe Ultraspec |1 (IlIBenus).
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OKCHepuMEHT MpoBOAWIICA B  Tpex mnoBTopHOcTAX. CopnepikaHue

(OTOCMHTETUYECKUX MUTMEHTOB PACCUUTHIBAIIHU MO (hopMyIie:

A=(C+V) / (1000«m); B = (C+V) / (1000*S),

r7e; A- KOJIMYECTBO MUTMEHTOB, B MI/T CyXOW WJIA CHIPOM MAaccChlI;

B - KOJIHYECTBO MHUTMEHTOB, B MI/ 1M’ ;

C - KOHLIEHTpalMsl IUTMEHTOB B MI/JI;

V - 00bEM BBITSHKKH IINTMEHTOB, B MII;

M - HaBecKa, T;

2
S - mIomaak BCeX AUCKOB, B IM

2.3.4. MeToanka yjajeHus JUCThEB FreHOTUIOB KapTodeJin

OKCIEepUMEHTaIbHbIE PA0OTHl MO HU3YUCHHUIO BIUSHUIO YJAJICHUS JIUCTHEB
pa3HbIX cOpTOB Kaptodens B (a3ze MX MAcCCOBOrO IBETEHUS ObUIM MPOBEICHBI B
YCIIOBUSIX XYPOCOHCKOTO paiioHa XaTJIOHCKOM o0yacTu Ha Bbicote 350 M Hax yp.
Mopst B Teuenue 2017 - 2018 rr. Bo BpeMs Bererauuu pacTeHuid ObUIH MPOBEACHBI
Bce (heHosormyeckue HaONIONEHUM W TpoMephl (BbICOTa pacTeHWil B (azax
Pa3BUTUS pPACTEHUM, KOJHUYECTBO JIMCTHEB, KOJMYECTBO KIyOHEH, KOJIUYECTBO
cTeOsiel, KOJMMYECTBO KOpHEH, oOmas Omomacca pacTeHuil). g BBISBICHUS
BIIUSIHUS yNAJICHUS JIUCThEB KapTodesss Ha MPOAYKTUBHOCTb PACTCHHN HaMH B
¢daze uBereHus Ha 20 pacTeHUAX BCEX COPTOOOPA3LOB KapTodenst ObUIH yAaIeHbI
BCE JIUCThS, KPOME MEJIKHUX BEpPXYIICYHBIX JHUCThEB. JIMCThS pacTeHuii ObLIH
yAaJIeHbl TMpU TOMOIIM HOXHUI[ (MEXaHWYECKOE YyJaJeHue JUCTheB). B
KOHTPOJILHOM BapuaHTE JIMCThsl pacTeHUl He OblIM ynaneHbl. [locne ynaneHus
JUCTheB B TeueHue 15 - 20 mHeir ObUIO 3aMETHO, YTO HA MECTaxX YAAJICHHBIX
JIUCTHEB TOSIBUJINCH HOBBIC MEJIKHE IMa3yIIHBIC JIUCThs, KOTOPhIE CIIOCOOCTBOBAIN
dbopmupoBaHHi0 ypoxkas KiyOHe#d copTooOpasioB kaprodens [104, 105]. B
KOHTPOJBHOM W  ONBITHOM BapuWaHTax ObUIM  MPOBEACHBI  CICAYIOIINE
arpOTEXHUYECKUE MEPOINPUSATUM: JBE MEXAYpsAJIHbIe O0pabOTKH; BHECECHHE
HEOOXOMMMBIX 1103 MHUHepanbHbIX ynoOpenmii (NPK — 120+180+90 kr/ra), nse

KyJbTHUBAllUH, OKYUYUMBAHUC PAJOB U IIATH pa3 IIOJIHMBOB.
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2.3.5. OnpenesieHue NJIOIAIU JIUCTHEB
Bo Bpems Bereramuu kaprodens TPOBEICHO ONpEACICHHE IUIOMIA M
JIMCTOBOW TMOBEPXHOCTH METOJOM B3sATHS BbiceueK (30 IIT. BBICCUKH C JECITH

JMCTHEB), HA OCHOBE BECOBOro MeToja [144].

®Dot10 3. 2. UHCTPYMEHT Il B3SITHA BbICEYeK JINCTheB KapTodesis

(d=1,9 cm) o onmpeneeHNIO NJIOMIATH JUCTHEB.

Briceuku O6panu u3 10 — TH y4eTHBIX pacTeHHil (C JIUCThEB CPETHEro sipyca
pacTeHuii), a BeC BBICCUKH OMPEISIUIN Ha AJICKTPOHHBIX Becax. Briceukn Opanmm
CO CepeaNHBI IJIACTUHKH JINCTA TIPU MOMOIIM AIFOMUHUEBOTO cBepJa, iauHoi 10
cM (doto 3.2.). [Tnormams oHOM BHICEUKH ompenesuid mo dpopmyre: S = IR =
3,14x (O.95(:M)2 = 3.14 x 0.95¢m* = 2.834CM2, a romaas 30 BBICEUEK JIMCTHEB
ompene/sy myteM yMmHOkeHHs 30 mr. x 2.834 cm® = 85.014 cm®. Omnpenemsuin
miomanb 30 mrT. BEICEYKU M UX BeC HAa ocHOBe mponopuuu: 30 mr. = 2.59 1 =
85.02 cm® x 126 T macca: 2.59 r = 4136 cm’ /pacrenne mwin 0.41 m° /pactenmue.
Vmuoxas 0.41 m /pacterre Ha 50.TBIC. pacTeHHE /ra ONpESsId TUIOMAb

2
JIMCTheB Ha oxuH ra = 0.41m%/pactenne x 50.T5Ic. pactenne /ra = 20.5 Thic. M°/ra.

2.3.6. Onpenesienne nHTeHCUBHOCTU TpaHcnupamuu (UT)
NurencuBnocth Tpancnupanuu (MUT) y pa3Hbix copTooOpas3iioB kapToderns
orpeesiiach METO0M ObIcTporo B3BemmBanus [73, 144] Ha TOPCHOHHBIX Becax
(BT-1000) u BpluMcHsIach B rpamMmax Ha | © celporo Beca JUCTheB B | wac.
OCHOBHBIC U3MEPEHUSI TpPAHCOUpPAIMM U BOJIOYACPKUBAIOIIEH CIIOCOOHOCTH

JHUCTHEB COPTOOOPA3IoB KapTodemns mpoBouMch ¢ 8 yrpa 10 17 yacoB Bedepa,
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yepe3 Kaxable TP Yaca BO BceX (pazax pa3BUTHs pacTeHuil. Bo BpeMs usmepenus
TpaHCTIUpAIMK W  BOJOYICP>KMBAIOLIEH CIIOCOOHOCTH JIUCTHEB KapTodens

TeMIeparypa Bo3ayxa coctaBuiia ot 20 1o 35°C.

2.3.7. Bonoyjaep:kuBamwiasi CnocoOHOCTb JIUCTA

BonoynepxuBatoias CIIOCOOHOCTD UCCIIeyEMOTO o0BbeKTa
XapakTepru30BajJach HAMU MOTEPEN BOJBI 32 ONPEACICHHBIN MPOMEKYTOK BPEMEHHU
U BBIpaXajgach B IPOLEHTaX OT €€ TMepBOHAYAIBHOTO COAEpKaHUA. XOJ
onpeesieHus ObLI CIEAYIONIMM: KYCOUKH OTPE3aHHBIX JIMCThEB B3BEIIMBAINCH Ha
TOPCUOHHBIX BECaX M TOJABEPTraJiuCh 3aBSJAHUI0O 4YEpe3  OMNPEJICIICHHbIC
npomexxyTku Bpemenu (30, 60, 90, 120 muH.).
BonoynepskuBatoiiasi CHoCOOHOCTh pacCUMThIBANIACh 1O cleaytoen Gpopmye:
X = (B-100) / A, rae X — morepst BOAbI MCCICAYEMbIMH OOBEKTAMHU 3a JAHHBIH
npoMmexxyTok Bpemenu (30, 60, 90, 120 mwuH.), BbIpakaeTcs B MPOIEHTaX K
MEepBOHAYAJILHOMY COJIEp)KaHUI0 €€ B JIUCTe, A - COJEp)KaHHE BOJIbI Ha Hayajo
onbiTa, B — moteps BoOABI 3a ONPENEICHHBIM IMPOMEKYTOK BpPEMEHU IPU
3aBsIJTAHUH.
Cratuctudeckyto 00paOOTKy maHHBIX mpoBogwaun mo b.A.JlocmexoBy [61] ¢

UCTIO0JIb30BaHNEM KOMITBIOTEpHOM mporpammbl Microsoft Excel 2007.

2.3.8. Onpenesienue aktTuBHocTH pepmenToB (KAT, AIIO u COJ)
B pasznbix ¢azax pazButusi pacteHuid kaprodesns ObLTM 3y4eHbl aKTUBHOCTD
KAT (K® 1.11.16) , ATIO (K® 1.11.1.11) u COZT (KD 1.15.1.1).
OmnpenesieHue AKTHBHOCTH KATAJIa3bl
AKTHBHOCTH KaTalla3bl OMPEIEISUIA CIEKTPOPOTOMETPUIECKH COTJIACHO METOIY
Aebn ¢ mommpukammm [256]. MeTom OCHOBaH Ha ONPENCIEHHH CKOPOCTH
pa3NoKeHUsI IEPEKUCH BOJIOPOJIa KaTajaa3oi ¢ 00pa3oBaHUEM BOBI U KHCIOPOA.
Heo6xo1umbie peakTUBBI:
50 MM xanuit, HaTpwii - hochatuerit 6ydep (pH 7,8).

50 MM kanuit, HaTpuit - hocdatusiii Oydep (pH 7,0).
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Kanuii, Hatpuii pocaTHbiil Oydepsl TOTOBAT U3 CIEAYIOMIUX CTOK - PACTBOPOB:

0,2 M KH3;POq, (1,36 T KH,PO,4 pacTBOpUTH B AUCTHIIMPOBAHON BOJE M JOBECTH
710 50 mi).

0,2 M NaOH (400 mr NaOH pacTBOopuTh B AUCTUIMPOBAHON BOJIE U IOBECTH JI0
50 mn).

[Ipurorornenue 50 MM kanuii, HaTpuii - hochatubiii Oydep pH 7,8:

JIyist IpUTOTOBJICHUE KaJIWiA, HATpUH - docdaTHOTO Oydepa HeoOX0aUMO 25 M
0,2 M KH,PO, m 22,25 M 0,2 M NaOH cmemars u nosectu no 100 mu
TUCTAIIIMpPOBaHHOM Bojou. IIposeputs pH pactBopa ¢ momomsto pH — metpa
U CKOPPEKTUPOBaTh KoHueHTpupoBaHHOU H3PO, nmm 5% NaOH.

[Tpurorosnenune SOMM kanuit, HaTpuii - pocdatusiii Oydep pH 7,0:

Jns mpuroToBieHus Kaiuil, HaTpuit - pocharHoro Oydhepa HeoOXoaAUMO 25 M
0.2 M KH,PO, u 22.25m1 0.2 M NaOH cmemars 1 mosectu o 100 mi
TUCTUIIMpOBaHHOM Bojo#. [IpoBeputh u ckoppektupoBaTh pH pacTBOpa C
nomouisto pH - metpa.

3) DOkcrpakuuoHHbI Oydep comepkutr: 2 mu 50 MM  kanwi, HaTpHi -
docharubii  6ypep (pH - 7.8) m 20 wmxa pactBopa 100 MM
benunmeruncynbhonunptopun (GMCO).

4) 0.6 M mnepekucy Bomopoaa (mis monydenus 0.6 M mepekuc BoAoOpoza
Heooxomqumo 3 wmin 3% mepekucu Bojopona W jgoBoasaT 1.5 wi
JTUCTUJTUPOBAHHOM BOJIOM 10 4.5 Mt).

Hapecky pactenuii kaptodenss maccoir 250 Mr pacrepeTb B OXJIAKICHHOU
ctynke B 0.5 MJ 3KCTpakuoHHOM Oydepe. ['oMoreHar ueHTpudyrupoBath B
tedenue 5 muH ripu 12000 g. [TpoOb1 XpaHATh PU TEMIIEPATYPE 4°C.

Peaknmonnas cMechb conepkut: 2.95 mn 50 MM xanumii, HaTpuii - docdaTHbIi
oydpep (pH 7.0) m 30 Mka skcTpakTta. Peakiuio 3amycKarOT BHECEHHEM B
peakimonnyto cmech 20 Mkia 0.6 M nepekucu Bogopoaa. KoHTposbHas
poOa COACPKUT Te )K€ PEAKTUBBI, HO B HEE HE BHOCHUTCS MEPEKUCH BOIOPO/IA.

AKTUBHOCTh KaTasla3bl OMPEACISIOT MO M3MEHEHHIO ONTHYECKOW TUIOTHOCTH

1pu JjruHe BOJIHBI 240 HM execekyHaHO B TeueHue 100 c.
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Pacuer akTMBHOCTM KaTajga3bl B OTHOCUTEIBHBIX €IMHUIIAX HA OAWH TPamMm
CYXOro0 Beca IMPOBOAUTH IO popMyJIe:

A =(AD-V-X)/(T-Lm " Am),

rae: A — akTUBHOCTb (DEpMEHTA;

AD - u3MeHeHHe ONTUYECKON IIIOTHOCTH (BBIYECTh U3 ONTUYECKOM MIIOTHOCTH B
KOHIIE PEaKMU ONTHUYECKYIO TUIOTHOCTh B HAYAJIbHBI MOMEHT BPEMEHH ),

V — O6muii 00bEM MOTYyYECHHOMN BBITSKKH, MIT;

X — KOHEYHOE pa3Be/ICHHE BBITSKKUA B KIOBETE€ (00BEM pEakIMOHHON cMecu
pa3enuTh Ha KOJIMYEeCTBO BHOCUMOTO DKCTPAKTA);

t — Bpems peaxkuuu, c;

M — Macca HaBeCKH, T;

AM - OTHOLIEHHE CYXOr0 BECa K CHIPOMY.

N3mepenne aKTHUBHOCTH KaTalla3bl TIPOBOJAMIM B HE MEHEe Tpex
OMOJIOTMYECKUX M AHAIUTHUYECKUX MOBTOPHOCTSX. CTaHIAPTHYIO OIIMOKY
BBIUUCIISIM ¢ TIoMoIbio iporpamMmbl Microsoft Office Excel 2010.

OmnpenesieHue aKTUBHOCTH aCKOPOATIIEPOKCHIA3bI
AKTHBHOCTB aCKOpOATIIepOKCHIa3bl ONPEACIIIN corjiacHo Metoay [160].
AKTUBHOCTH aCKOpOATHEPOKCHIa3bl ONPEACISUIA 10 CKOPOCTH Pa3NIOKECHUS
NEpPEeKUCH BOAOPOJA acKopOaTIEepOKCHUIa30M B HCCIEAYyEeMBbIX oOpa3uax ¢
oOpa3zoBaHHEeM BOJbI W JeruapoackopOara. Peakius 3amyckaercsi BHECEHHEM B
peakinonHyro cmech 30 Mk 0.06% pactBopa nepekucu Bojiopoaa. KontpomaHoit
npoOOW CIAYKWJIM T€ K€ PEaKTHUBBI, HO 0€3 BHECEHHsS TMEPEKHUCU BOJOPO/IA.
W3mepenne akTUBHOCTH (epMeHTa MPOBOJAWIN TpHU JUIMHE BOMHBI 290 HM
execeKyHIHO B Teuenue 100 c.
Heo6xo1umbie peakTUBBI:
1) 50 MM xanwuit, HaTpwuii - hocharubiii Oydep (pH 7.8)
2) 50 MM xanuii, Hatpuii - hocdatHbii Oydep (pH 7.0)
O6a Oydepa TOTOBSIT U3 CTOK - PACTBOPOB
50 MM kanuii, Hatpuii - hochaTHbii Oydep (pH 7.8).

50 MM xanuii, Hatpuii - hochaThbiii Oydep (pH 7.0).
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Bydepsl TOTOBST U3 CIEAYIONUX CTOK - PACTBOPOB:

0,2 M KH,PO, (136 r KH,PO, pactBopute m goBect 10 S50 M
JTCTUTUPOBAHHOMN BOJIOMN ).

0.2 M NaOH (400 mr NaOH pactBopuTth g0oBect 10 50 MJI TUCTUILTUPOBAHHOM
BOJION).

[Tpurorornenue 50 MM kanuii, HaTpuii - hochatHsbiii Oydhep pH 7.8:

Jlnst mpurotoBnenue 50 MM kamuii, Hatpuii - docdarueii 6ydpepa pH 7.8
Heooxoqumo 25 miu 0.2 M KH,PO, u 22.25Mi1 0.2 M NaOH cmemniats u
noeectn  no 100 mm guctmimmpoBaHHOM  Bomou.  IIpoBepute m
ckoppekTupoBaTth pH pactBopa moMomipto KoHIeHTpupoBanHou H3PO, mnm
5% NaOH.

[Tpurorosnerune 50 MM kanuii, Hatpuii - pocdaTtHsiil Oydep pH 7.0:

s mpuroroBnenue 50 MM kanuit, Hatpuit - docdarueiii Oydepa pH 7.0
neooxoaumo 25 ma 0.2 M KH,PO, u 14.55m1 0.2 M NaOH cMmemars u
noeectu 10 100 mu auctwimupoBanHod Boaoul. IIposeputs pH pactBOpa
(ecnu 3HaUYEHUE HE COOTBETCTBYET HEOOXoaMMOMY, noBecTd pH ¢ momoinbio
koHIeHTpupoBanHoit H3PO, i 5% NaOH.

3) 5 MM Drtunenauamuntetpaarerat (20 mr D/TA pactBoputh B 10 M
JTUCTUJITAPOBAHHOMN BOJIBI).

4) 17 MM ackopOunoBast kucioTa (30 Mr ackopOMHOBAsI KUCJIOTa PaCTBOPUTH B
10 M1 TUCTUITMPOBAHHOM BOJIBI).

5) 0,06% nepekucs Bogopoaa (200 mxn 3% nepekucu Boopoaa 100aBUTH K 9,8
MJT TUCTHITUPOBAHHON BOJIBI).

6) PKCTpaKIMOHHEKIHN Oydep.

[IpurotoByieHue IKCTpaKIIMOHHOTO Oydepa.

JIst  IpUTOTOBJICHHSI DKCTpaKIMOHHOTO Oydepa HeoOxomumo 20 wr
MOJMBUHWINUPPOJIUIOHA pacTBOpuTh B 2,5 Man 50 MM kanuii, Hatpuii -
dbocharnoro Oydepa (pH 7,8), mobaBute 125 mxn 17 MM wMr pactBopa
acCKOpOMHOBOM KHUCJIOTBI 151 25 MKJI 100 MM pacTtBopa

benmnmetuncyabpormnpuropus (PMC®) B kauecTBe MHTUOUTOPA TPOTEHHA3.
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Hagecky pactenmii kaptodens maccoit 150 - 200 mr pactepets B 300 - 400
MKJI 9KCTPaKIIMOHHOTO Oydepa B XOJOJHOW CTYNKE XOJOJHBIM ITECTUKOM.
['omorenar neHtpudyrupoBath B TeueHue 5 muH npu 12000 ¢, mosgydeHbIit
CylepHATaHT KCIOJb30BaTh ISl aHaiu3a. [IpoObl MOMECTUTh B XOJOJWJIBHUK
4° Q).

PeakiimonHasi cMech COJIEPKUT:

2,93 mut 50 MM xanmii, HaTpwii - pocharueiit 6ydep (pH 7,0);

30 Mk 17 MM pacTBopa acKOpOHMHOBAS KUCIIOTHI,

30 mxn 5 MM pactBopa OATA,;

10 MK KJI€TOYHOTO IKCTPAKTA.

Peakuust 3amyckaercs BHeceHHEeM B peakiumoHHyr cMmech 30 mxa 0,06%
pacTBopa Mepekucu Bojopoja. VM3aMepeHne ONTHYECKOW IIIOTHOCTH MPOBOIST
npu AyrHe BoHBI 290 HM execekyHIHO B TeueHne 100 c. Pacuer akTUBHOCTH
ackapOaTnepoKcHuia3bl B OTHOCUTEIBHBIX €JUHUIAX HAa OJUH T'PAMM ChIPOTO
BeCa MPOBOJUTCA 1O (hOopMyIe:

A= (AD-V-X)/(T-LemeAm);

rjae: A — akTUBHOCTh (PePMEHTA;

AD - u3MeHeHNe ONITHYECKOMN IIJIOTHOCTH,

V — O6muit 00bEM TOTYIECHHON BBITSKKH, MIT,

X — KOHEYHOE Pa3BE/ICHUE BHITSKKHU B KIOBETE,

t — Bpems peakuuy, c;

M — Macca HaBECKH, T.;

AM - OTHOLIEHHE CYXOr0 Beca K CHIPOMY.

N3mepeHne akTUBHOCTH acKapOaTIepOKCHaa3bl MPOBOIUIN B HEMEHEE TpeX
OMOJIOTMYECKUX M aHAJIUTHYECKUX MOBTOPHOCTSIX. CTaHIApTHYIO OIIUOKY

BeIuuCIIsLIM B mporpamme Microsoft Office Excel 2010.

OmnpeneneHue AaAKTUBHOCTH CYNEPOKCHIINCMYTA3bI
AkTUBHOCTH cynepokcugaucmytassl  (COJl) ompenensiii 1mo crnocoOHOCTH

dbepmenTa UHTHOUPOBATH (dboToxuMUYECKUE BOCCTaHOBJICHUS
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Hutpocurerorerpazoyims (NBT), cormacHo ['mannomommtucy wu Paiicy [226] ¢
HEKOTOpPBIMU MoaudukanusmMu, kak onucano B padore [lonecckoit ¢ coaBTopamu
[160].

HeoOxoaumbie peakTHBHI:

1) 50 MM kanmii, Hatpuii - ocdarueii Oydep (pH 7.8). s ero
MPUTOTOBJICHUS] HEOOXOIUMO CHIeNIaTh CIEAYIOLIUE CTOK - PACTBOPBI:

0.2 M KH,;PO4(1.36 v KH,PO, pacTBOpUTh B JHWCTHLUTMPOBAHHON BOJE H
noBecTH 10 SOMi),

0.2 M NaOH (400 mr NaOH pacTBOpUTh B TUCTHJUTMPOBAHHOHN BOJE M IOBECTU
10 50 mr ).

[Tpurorosnenue 50 MM kanuii, Hatpuii - pocdatHoro O6ydepa, pH 7.8:

25mi1 0.2 M KH,PO4 1 25.22 mit 0.2 M NaOH cmemiars 1 goBectu g0 100 mi
nucTuiipoBanHo Bojoit . [Ipoeputh pH pactBopa (CKOppEKTHPOBATH
3HA4YCHHE C MMOMOIIBIO KOHIIeHTpUpoBaHHOH H3PO, nim 5% NaOH).

2) DOkctpakuuoHHbd Oydep (k 2 miu 50 MM xanuii, Hatpuii - docdarHoro
oydpepa (pH 7.8) nmoGaButre 20 Mk QenuameruncynbhoHundTOprIa
(OMCD)).

3) 0.025% pactBop pubodaBuna (2.5 Mr pubodaaBuHa pacTBOPUTH B 10 M
KUIIAIICH JUCTUIIMPOBAHHON BOJIbI).

4) 0.05% pactBop 1 - HuTpocunerorerpazoius (NBT) (5 mr NBT pactBoputh B
10 MJT TUCTHIUTMPOBAHHOM BOJIBI).

5) 0.24% pactBop Na - DJITA (24mr Na - DATA pactBoputh B 10 M

TUCTUJLTAPOBAHHOMN BOJIBI).
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®oto 2.3. llenTpudyra

Hagecky pacturensHolt Tkanu kaptodesns maccoit 150 - 200 mr pactepeTs B
oxnaxaeHHou crynke B 300 - 400 mki skcTpakimonHoro Oydepa. ['omorenar
neHTpudyruposats B Teuenue S muH npu 12 000g (doto 2.3) . [Ipods1 XxpaHUTH
IIpU TEMIIEPAType 4°C.

PeakumonHast cMeCh COICPIKHUT:

0.5 M1 0.05% pactBopa NBT;

0.9 ma 50 MM kainuii, HaTpuii - hocdaraoro 6ydepa (pH 7.8);
100 mkJ1 3KCTpaKTa,;

20 Mk 0,24% pactBopa Na - D/[TA.

Jlist kaxaoro oOpasma caenaTh 2 OJWHAKOBBIE MPOOUPKU C PEAKIIMOHHOM
CMECBhI0 M O3KCcTpakToM. OmHy TpOOMpPKY TOMECTUTh B TEMHOTY (mikad) —
TEMHOBOM KOHTPOJIb, IPYTyIO BBICTAaBUTh HA CBET (JIFOMUHECLEHTHBIE Jamibl 18
Bt). Peakuust umer 15 munyt. [lo ucTedeHUIO BpEeMEHHU pEAKIUIO CIEAyeT
OCTAaHOBHTH BBIKIIIOUEHHUEM CBeTa. PeakiMOHHBIE CMECHU JIJIsi CBETa U TEMHOTHI
10 CBOEMY COCTaBY HUYEM HE OTJIMYAETCH.

Kpome Toro, HeoOXOAWMO NPUTOTOBUTH KOHTPOJIbHBIE MPOOUpPKH O3
(bepMEHTATUBHON BBITSDKKH — IS pacueTa MaKCHUMaJbHOTO 0Opa3oBaHUS
dbopmazana. B atu mpoOupku BMecTo 3KcTpakTa cieayet BHectu 100 mxin KNa -
dbocdarHoro 6ydepa.
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Peaxmus 3amyckaercs gobasmenuem 20 mkia 0,025% pubodnaBuHa BO Bce
npobupku. CoaepKumoe MpoOUpPOK OBICTPO MepemMeniaTh. TeMHOBbIE KOHTPOJIH,
BKJItOYass MpOOUPKU Uil  ONpEAENieHUST MaKCHUMaJbHOro  oOpa3oBaHMs
dbopMazana MmoMeCcTUTh B TeMHOE MecTo. OcTanbHbIe TPOOUPKH YCTAHOBHUTD MO/
JBYMsI JIIOMUHECLEHTHBIMU J1amniamu (o 18 Br).

Peaknuss wmper 15 MuHyT. Ilo HCTEUEHMIO BpPEMEHU pPEAKLMIO CIELYyeT
OCTAaHOBHUTH BBIKIIOYEHUEM cBeTa. /[0 omnpeneneHusi ONTHYECKOW IUIOTHOCTH
npoObl CleqyeT Aepkarh B TeMHOTE. ONTUYECKYIO IUIOTHOCTh U3MEPSIOT IPH
JUTMHE BOJHBI 560 HM.

3a emununy axktuBHOCcTH COJ] mnpuHUMalOT KOJIMYECTBO (pepMeHTa,
CHOCOOHOTO MOJABUTh PEAKIMI0 BOCCTAHOBJICHHWS HUTPOCHHETOTETPA30JIMsI Ha
50%. ChHayanma BBIYMCIAETCS COOTBETCTBUE IIOJYYCHHOW ONTHYECKOU
IUVIOTHOCTH €IMHHILE AaKTUBHOCTH. JIIsI 3TOro IMOJlydeHHash OINTHYECKas
IUIOTHOCTh MaKCHUMAaJbHOTO oOpa3oBaHMs (opmaszaHa JEIUTCS Ha JBa U
npuHumaetcs 3a 50% uarubuposanus wiau 0,5 equHuUll.

Pacder npousBoauTcs mmo dhopmyiie:

a=1- ((Do6pa3ua*0;5)/(D06pa3ua/2)) (1)
AxtuHOCTh COJI paccunTthiBaiu 1o hopmyiie:
A = (a*V*X*)/(C*L) (2)

rae: A - akTUBHOCTb (PBIEPMEHTA,;

a - OTHOCUTEIIbHAS CIUHKIIA aKTUBHOCTH, cM. popmyiy (1);

V - 00b€M NOJTy4EHHOMN BBITSKKH, MIT,

X - KOHEUHOE pa3BeJICHNE BBITSKKHU, B KIOBETE;

L - ToymmmHa KIOBETHI, CM;

C - xonuuecTBO OeKa B JaHHOW HABECKE, MT.;

AxktuBHOCTh CO/l BbIpaKarOT B YCIOBHBIX €JUHHUIIAX HA OJMH TPaMM CBIpOH
MacChl.

Hns pacuera aktuBHocT COJl Ha oMH rpaMM cyxoro Beca B hopmyiie (2);

C (macca cbIpoii Beca B HaBecKe) 3aMeHsutd Ha (M*Am);

rj1e; M — Macca ChIpOi HaBECKH;
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Am - OTHOILLIEHUE CYXOTO BECA K ChIPOMY.

Pacuer aktuBHOocTM CO/J] Takke MOXHO MPOU3BOAMTH MO KOJIUYECTBEHHOMY
MoKa3aTelll0 MHruoupoBaHus oOpa3zoBanus (opmazana. [ a3toro
UCTIONB3YIOT CIIEAYIONIYIO (hOpMYyITy:

O = AD*X/7,2*C*1

['ne: @ - konmuecTBO 0OpazoBaHOro hopmMasHa, MMOJIL/MI OEJIKa,;

AD - pa3HOCTb ONUYECKON MIOTHOCTH MaKCEeMaJIbHOTO 00pa3oBaHus popmazaHa
U ONTHYECKOM MIOTHOCTU 00pacia,;

X - pa3Be/IcHHE B KIOBETE;

7.2 X03(UUEHT PKCTUHKIMHU (opMazaHa NpH JIMHE BOJHBI 560 HM, MM cM;

C - coaepxanue 6enka B pooe, MT;

1 - n(yIMHA ONTUYECKOTO MYTH, CM.

W3mepeHne akTUBHOCTH CYNEPOKCHUIAMCMYTa3bl MPOBOJAWUIM B
HEMEHee Tpex OWOJIOTMYECKHX M  aHAJarMuyecKuX  MOBTOPHOCTSX.

CrannmaptHyro ommOKy Beruucisiim B mporpamme Microsoft Office Excel
2010.
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T'JIABA [1l. MOP®OJIOTUYECKHUE ITPU3HAKU KAPTO®EJISA B
PA3HBIX DKOJOI'MYECKHUX 30HAX TA/IZKUKUCTAHA

[TouBeHHO — KITUMATUYECKUE YCIOBUSI XYPOCOHCKOIO paiioHa M0 — pa3HOMY
BJIMSIIOT Ha BCXOJBI COPTOOOpa3IoB kaprodes (tadbmuma 3.1).

Kak BunHo w3 panHbix Tabmuibl 3.1, B ycnoBusix XypOCOHCKOTO paioHa
NEePHUO/JI MOCATKU — BCXOJI0OB y COPTOOOPa3LoB KapTodes cocTaBisieT oT 25 10 29
nHeil. Heo0XoamMmMo OTMETHTbh, 4TO KIIyOHH TaKUX COPTOOOpa3oB KapTodens, KaK
Hunydap, Tamxukucran, dPaitzadban (crangapt) u Pamt naror 100% BcxolioB B
TeueHue 25 nHeil oT mocaaku. OaHaKO, y TaKMX COPTOOOpa3oB KapTodens, Kak
Kion — 27 u Pamr (2) nepuosa mocajku — BCXOJI0B COCTABIISIET COOTBETCTBEHHO 27
u 29 nHeit, a y rubpuna kaprodens — F; (Hunydap x Kion — 2) 27 nuei.

CopTooOpa3iisl kapTodes pa3auvaroTcs Mo MPU3HAKY BCXOXKECTH KITyOHEH
nocyie mocaaku. B yacTHOCTH, e€ciM BCXOXKECTh y COPTOO0OpasioB KapTodems
Hunydap, Tamxukucran, @aitzabazn (crangapt) u Pamr cocrasnsier 100%, To 3TOT
nokaszarelib y coproodpasnoB Kinon 27 u Pamr (2) cocrasisier 50%, y rubpuaa F;
(Hunygap x Kiton — 2) — 80%, y copToobpasiia Myxad6at — 95% (tabmmuma 3.1).

Heo6xoaumMo OTMETUTH, YTO CEMEHHON MaTepuas JOJIMHHOW pernpoayKIHH
copra Pamr (2) m Kimon — 27 umenn cpaBHUTEIBHO HHM3KHE BCXOJBI, YTO
CBUJICTEIILCTBYET 00 UX TC€HOTUIMYECKOH OCOOCHHOCTH M MX HU3KOW aJalTHBHOM
peakiMu K YCJIOBUSIM MpOpacTaHusi B YCJIOBUAX JKApKOro KiIHMMaTa rora
Tamxukucrana.

DTO CBUJIETEIILCTBYET O TOM, YTO AarpoKJIMMATHYECKHUE YCJIOBHUS IOra
TamKxuKkUcTaHa OTPUIATENIFHO BIMSIOT Ha BCXOXECTh KIYyOHEH copTooOpas3iioB
KapTodens B 3aBUCUMOCTH OT WX TEHOTUIINYECKONH 0coOOeHHOCTH. Takum oOpa3om,
BCXOXECTh KIIyOHEH kapTodens, Kak reHeTUUeCKU PU3HAK, B OOJbIIEH CTeNeH!
3aBUCUT OT TEHOTHIA COPTOOOpA3IOB M MECTa BBIPANTUBAHUS CEMEHHOTO
Matepuana. B ycrmoBusx XypoOCOHCKOTO palioHa CEMEHHBIE KIYOHW TOpHOM
pernpoyKuun (BbIpallleHHbIE B YCJIOBHUSX TOpPHOW 30HBI Ha BbicoTe 2700 M Han
ypoBHEM Mops B ycioBusx Jlaximickoro paitona) coptoB kaprodens Hwumydap,

Tamxuxucrtan, Paizadan (ctangapt) u Pamr B ycnoBusix monussl naroT 100%
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BCXOJIOB B T€UEHHUE 25 JAHEHN OT MOCAJIKH, a IPYTHe COpTa JAIOT BCXO/bl B TEUCHUE
27 — 29 nHEeH OT MOCaAKHU, a TAKXKE C HU3KUM II0KA3aTEJIEM BCXOKECTH CEMEHHBIX
kiyoneit (50 — 80%).

Taoiuma 3.1. - BcexoxecTb coprooOpasnoB kaprodesiss B YCJAOBHAX KAPKOIO

KJIuMaTa XypOoCOHCKOIo paiioHa

Coproo0Opa3sis KomnuectBo KommuectBo KommuectBo nnent | BexoxkecTs
KapTodens MIOCAKEHHBIX | B3OLIEALINX OT TMOCagKu M0 | KiIyOHeH, %
KJIYOHEH, IT. | KIyOHEH, BCXOJIOB KJIyOHEH,
IIT.

Daiizaban 50 50

25 100
(cTranmapr)
['ubpun Fq 30 24
(Hunydap x Kion - 27 80
2)
Kiton - 27 30 15 28 50
MyxaG6ar 30 25 25 95
Pamur 30 30 25 100
Pamr (2) 20 10 29 50
TaKuKkucTaH 50 50 25 100
HCPgys - - - 8.19

[IpoBeneHHble HaMH HCCJIENOBaHUS IOKa3ajld, 4YTO COPTOOOpa3ibl
KapToenss pasnuyaroTcs MO MPHU3HAKY BBICOTHI CTEOJEl B YCIOBUSX JOJIHHBI
*apkoro kiuMmara Tamkukuctana (pucyHok 3.1.).

Kak BumHO w3 maHHbIX pucyHka 3.1 Takue copTtooOpasibl KapTodens, Kak
Myxa66at, Tamxukucrtan, Hunydap umeror coorBerctBeHHO 90, 85 u 75 cMm
BBICOTHI pacTeHui. Haumbosiee HU3KHMIM TIOKa3aTeab [0 OTOMY IPU3HAKY
HaOmomaeTcst y coproodpasioB Paiizadban u Knon — 27, KoTopble UMEIOT BCETO

auib 65 cMm. A apyrue coproobpasiel (I'mbpua u Pamt) uMeroT BeICOTY cTeOJIs
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cootBeTcTBeHHO 73 1 70 cM. BricoTa cTebieit y Bcex copTooOpa3noB kapTodens B

cpeaHeM coctaBiisieT 74.8 cwm.
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PucyHok 3. 1.- BoicoTa cTedJisi y cOpTo06pa3noB KapTodesisi B yCJIOBHSIX KAPKOT0

KJIuMaTa XypOCOHCKOI0 paiioHa, cM.

Takum 00pa3oM, MpPU3HAK «BHICOTA PACTEHUI» BO MHOTOM 3aBHCUT OT
FeHOTUIIUYECKUX 0COOEHHOCTENW COPTOOOpa3LoB KapTodes, KOTOPbI B yCIOBUSIX
JKApKOTO KJIMMAaTa UMEET AUAIa30H BapbupoBaHus oT 65 10 90 cM.

Kak mokazanm HamM WCCIICOBaHMS, B YCJIOBHSX JKapKOro KJIMMara
TamxuknucTaHa B 3aBUCUMOCTH OT T€HOTUITMYECKOW OCOOEHHOCTH COPTOOOpa3LoB
KapToenss MpOAOKUTETHHOCTh NpOXOXAeHus (a3 pa3BUTUS PACTECHUM
kapTodens Obuta pasHoi (puc.3. 2).

Kak BumHO M3 pucynka 3.2, B (a3e OyTOHHM3aIMU HamOoJiee HU3KUH POCT
HaOmonaercst y coproodpasuoB ['nbpun (F; (Hunydap x KinNe 2), Tamkukucran
u Pamt(2), y kotopbix B 3T0i ¢aze poct coctapisia 8.6 — 10.3 cm. OnHako, Takue
coptoobpasibl kaptodens, kak Myxa66at, Daitzadan, Pamr u Kion — 27 umeror
6onee Bbicokuil poct oT 13.3 go 15.0 cm. Kak BuAHO, pa3HOCTh MEXIY STUMHU

coprooOpasiamu KapTodesnst Mo BBICOTE PACTCHHWM B JaHHOW (ha3e pa3BUTHSA
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coctaBmsier 4.7 cm (wm xe 49.8%). B cpegnem mo BceM copTooOpasuam

kapTodens B JaHHOU (a3e BbICOTA pacTeHHUI cocTaBiseT 12.6 cm.

= Byrouu3saumus = lperenne = Kaybuneobpaszosanus
e =
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Pucynok 3. 2. - BpicoTa copToodpa3unoB kaprodessi B pa3IHu4HbIX

(¢azax pasBuTUA pacTeHMid, CM.

Bricota pactenuil B ¢aze 1BeTeHHs] y COpTOOOpa3loB KapTodens Takke
ObuTa HeolHO3HAYHOU. B 370l (aze Hanbosiee HU3KHME MOKA3aTENM MO JAHHOMY
NpU3HaKy HaOmogaTea y coprooopasuoB Pamr (2) u Kion 27 - ot 15.4 10 18 cm,
a BBICOKHMI NOKa3aTeslb IO BBICOTE pAacTeHHWN B JaHHOM (as3e HaOmonmancs y
coprooOpasnoB kaptodens Pamr m Myxa66ar, koTopsiii coctaBiseT 42.8 u 56.2
CM COOTBETCTBEHHO.

B (dasze uBerenus cpenHue nokaszareiad BbICOTHl paCTeHHI HAOMIOAAIOTCS Y
coprooOpasuioB kaprodenss Hwunydap, Tamxuxkucran, Paizabag u Pamrt, y
KOTOPBIX JTaHHBII noka3arens coctaBui oT 30.4 10 36.9 cwm.

HUccnegoBanusi mokazaiv, 4TO B CPEIHEM BbICOTA PACTEHHH Yy BCEX

M3YUYEHHBIX COPTOOOPa31IoB kKapTodes B (pa3e 1peTeHus cocrapisieT 33.8 cM.
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Bricokunii mokazaTenh BBICOTBI PACTEHHM y COPTOOOpA3IoB KapTodens 1o
CPaBHEHMIO C TPEAbIAyluMU (a3amMu pa3BUTHS pacTeHuil (OyToHU3aIus,
1BETeHUE) HaOmoaalcs B Pa3e KiryOHeoOpa3oBaHUsI.

B oroif (aze HHU3KMI TMOKa3aTedb MO BHICOTE PACTEHUH OTMEYAeTCs Yy
coprooOpasuoB Pamr (2), Kinon 27 u Hunydap, u cocrasuser 33, 39.2, 41.2 cMm
COOTBETCTBEHHO, a BBICOKHUW IMOKazaTesdb y coprooOpasuoB Pamr, ®aiizaban,
Tamxukucran 1 Myxa06ar, y KOTOpbIX paBHsuIcs oT 82.3 10 93.3cm.

B cpeanem BwicoTa pacteHuid B (aze kiyOHeoOpa3oBaHMsS y BCeX
coptooOpasmnoB kaprodens Obuta 58.1 cMm. DTOT moka3areiah MpeBHITIACT B 4.6
pasa, 4yem B (paze OyroHmsamuu U B 1.7 pasza Bblilie, yeM B ¢aze IBETCHHS, YTO

BHUJIHO W3 PUCYHKa 3.3.

33,8

12,6

byroamsamua [BeTenme Kayoreodpasosanie
BbicoTa pactenmii, cMm

Pucynok 3.3.-/lnHaMuKa HapacTaHUs BbICOTHI PACTEHHIi Y COPTOOOPA3IOB

Kaproges B (pazax pa3BUTHSA PACTEHHUIl, CM.

Kak BuaHO u3 pucynka 3.3, BbICOTa pacTeHUW OT (pa3pl OyTOHH3AIUU 10
[BETCHUS YBEINYNBACTCS B CpeIHEM Y cOpTooOpasioB kapTodens Ha 11.2 cm (wiun

xe Ha 88.9%), oT ¢a3bl nBeTeHus 10 ($as3el KIyoOHEoOpazoBaHus Ha 22.6 cM (Wi
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xe Ha 66.9%), oT ¢a3bl OyToHM3aIMU 10 KIyOHeoOpa3oBanus Ha 43.8cMm (Ui ke
Ha 347.6%).

Takum oOpa3oM, MPU3HAK «BBICOTA PACTEHUI» Y COPTOOOPA3IIOB KapToQes
B pa3HbIX (ha3ax pa3BUTHs PACTEHUN MMEET pa3Hble MOKa3aTeld. JTO CBSI3aHO C
IFeHETUYECKOM  OCOOEHHOCTBIO  COPTOOOpa3loB  KapTrodens U BIUSHUEM
arpoKJIMMaTU4YecKux (AKTOpOB cpelapl Ha JaHHBIM npu3Hak. Takue copra
kaprodens, kak Myxab60at, Tamkukuctan n PamTt mmeroT HamboJsiee BBICOKHUI
nmokaszareiib 1mo pocty pactenuit (82.3 — 93.3 c¢cMm) mo cpaBHEHHIO C JAPYTUMHU
COPTOOOpAa3IaMH.

Kak moxazanm HammM MCCIeIOBaHUS, BBICOKAs TEMIIEpaTypa MO pPa3HOMY
BIUsECT HAa (OPMHPOBAHHWE MHOTHUX TOJUIECHHBIX MPU3HAKOB COPTOOOPA3IOB
kapTodens. B gacTHOoCTH, Takoe BIMSHUE BBIpaKaeTCs Ha (POPMUPOBAHUE TAKHX
MOpP(}OJIOrMUecKUX MNPHU3HAKOB, KaK KOJIMYECTBO CTeOJeil, MX Macca, macca
KOpHE#, Macca kiyOHe#t u o01iias Onomacca pacteHwuii (Tabnuia 3. 2).

['eHeTHUecKUil MpU3HAK «KOJWYECTBO CTEOJE Ha pacTeHUW» Cpeau
copTooOpa3ioB kaprodens kojedrack or 1.0 g0 5 mT. B 3aBUCHMOCTH OT
TF€HOTUITMYECKUX OCOOEHHOCTEH TOTO WM MHOro obpasua kaprodens. OOpasiibl
kaprodens — Myxa66at, Hunydap, Tamkukucran u rubpun Fi(Hunydap x Kion
— 2) IO CpaBHEHMIO C JIPYTMMH COpTOOpa3zliaMd UMEIOT OOoJblliee KOJIMYECTBO
cTebneil Ha pacteHue. Y 3Tux ¢GopMm Kaprodens 4ducio cTebiedl B cpeaHeM
COCTaBWIO 4 W 5 ImT., 9TO MO CPaBHEHHIO C JPYrMMH oOpas3llaMH B J[Ba pasa
oosbiie. Takke Takue coproodOpasisl, kak Pamr (2), Kion 27, Pamr u ®aiizadan
(ctapgapT) ObUTM MaOCTEOJIEBBIMU OOpa3liaMu, U HMEJIU BCEro Julb mo 1 — 2
mT. cre0seit Ha pactenuu (Tabnuma 3.2).

Kak BugHo, y pa3HbiX o00Opa3luoB KapTodenss KOJUYECTBO cTedei
COCTaBJISIET OT OJHOTO JIO MSATH IIT. HA PACTEHHH U CAMbIM MHOTOCTEOEIbHBIMU
ABJISIOTCSL copTa Myxa66at u TapKuKuCTaH, KOTOPhIE COOTBETCTBEHHO UMEIOT 5.2
u 5.0 wrT. crebneit Ha pactenun. Hanbosnbinee konuuecTtBo cTebneit HabmonaeTcs
y coproobpasnoB Myxab6ar, Tamkukucran, Fi(Hunydap x Kion — 2) u Hunydap

(4 — 5 mrT. Ha pacTeHue).
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Tabauua 3. 2. - [IpusHaku y copToodpa3unoB kapTodelisi B yCJOBUAX XYPOCOHCKOT0

paiiona Ta:KuKucTaHA

KommuectBo Macca cTebaei, Macca xopHei,
Coproobpa3siis crebuiei, r/pacTenue r/pactenue
IIT./pacTeHue
daiizaban (cranmapr) 1.6 160 80
F1 (Hunyd. x Kion - 2) 4.5 190 100
Knon — 27 0.6 110 40
Myxa60at 5.2 140 25
Hunydap 4 200 50
Pamr 1.4 180 70
Pamr (2) 0.5 150 60
Tamkukucran 5 100 35

bonpmas pa3HoOCTh HaOMIOJAeTCs MO MPU3HAKY Macca CTeOJed MExIy
coprooOpasuiamu kaptodensa. Takue coprooOpasubl kaprodens, kak Daiizadan
(cranmapr), Hunydap, Fi(Hutydap x Kion - 2), Pamr kotopsie umerot ot 160 10
200 r/pacrenue maccol crebneil. Camas Oombiias Macca crebieil Habmonaercs y
copra Tamkukucrad u Kion - 27 (100 — 110r/pacrenue). CieayeT OTMETHTb, YTO
y Te€X copTooOpa3ioB kaprodens, kotopsie uMeroT 100% Bcxonbl U oTMeUYaeTcs
Oonplias Macca CTeOJied 1O CpaBHEHUIO C JPYrUMU  copTooOpaslamu
Ha0JII0JaeTCsl MEHbIIIEE KOJIUYECTBO CTEOIEH.

I[To Macce kopHeld 0COOEHHO OTJIMYAKOTCA CcopTooOpasiel dDaiizadban
(cranmapr), Pamr u Fy(Hunydap x Kion - 2), y KOTOpbIX Macca KOpHEH
cocrasiusieT ot /0 o 100 r/pacrenue, uro B 1.5 - 2 pa3a Gomblue, 4eM y Ipyrux
COpTO00OPa3IOB KapTodes.

Pe3ynbrathl ucclieoBaHMN IMOKa3ajld, 4YTO COPTOOOpaslbl KapTodeis Mo
TaKUM TMpU3HAKaM, KaK [POJYKTUBHOCTh pacTeHW#, oOmas Ouomacca,
YPOXKaMHOCTh M HWHACKC YypOXKas B 3aBUCUMOCTH OT HMX TI'€HOTUIIUYECKON

0COOCHHOCTH 3HAYUTEIIBHO PA3IMYAIOTCS MEXKTy co00H (Tabmmma 3. 3).
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Tabauua 3.3. - [IpoaxyKTHBHOCTD, 001ast OMOMAacca, YPOKAWHOCTH M HHIEKC yposKasi

CcOpPTO0OPa3UOB KapTOo(es B yCJAOBUAX XYyPOCOHCKOro paiiona Taxxkukucrana

Nunexc
[Tponyxk- O06mas Ypoxaii- O61mas .
ypOKaii-
CopToob6pa3siibl THUBHOCTD, onomacca, HOCTb, oromacca,
HOCTH
r/pacreHue r/pacreHue T/Ta T/Ta
(Kxos.)
daiizabang
460 700 23.3 35.7 0.65
(crarmapr)
F Hunydap x
t (Humygap 500 790 25.0 39.5 0.64
KiioH - 2)
Kunon - 27 350 500 17.5 25.0 0.68
Myxab606at 535 700 26.7 35.0 0.76
Hunydap 500 750 25.0 37.5 0.67
Pamr 540 790 27.0 39.5 0.68
Parur (2) 200 410 10.0 25.0 0.49
Tamxukucran 535 670 26.7 35.0 0.76
Cpennee 452.6 663.8 22.7 34.0 0.67
HCPqs 9.5 16.7 0.6 1.8 0.1

Kak BuaHo wu3 Ttabmuiel 3.3, MO NpU3HAKY MPOAYKTHBHOCTH HWMEIOT
HamOoJiee BBICOKME TIOKa3aTelau Takue oOpasipl, kak Myxa006ar, Pamt u
Tamxukuctan (Oonee 535 r/pactenue), Torma kak coptooOpasubl — Daiizaban,
Knon-27 u Pamr (2) umenu ot 200 go 460 r/pacrenue, uro B 1,5 — 2.0 paza
MeHble, yeMm copta Myxa60ar, Pamt u Tagxukucras.

[To mpusznaky oOmieii OmoMacchl BBICOKHE TOKa3aTelu HaOMI0MA0TCI y
coprooOpasiioB Myxa66at, Hunydap, Tamkukucran, Pamr, Fi(Hurydap x Kion -
2) u ®aitzaban (crangapt) (ot 670 1o 790 r/pacrenue). OgHAKO COPTOOOPA3IIBI
Pamt (2) u Knon-27 umetror ot 410 u 500 r/pacrenue, uro moutu Ha 40 - 50%
MEHBIIIE, UeM Y JPYTUX COPTOOOPa3IoB KapTodes.

[lo ypoxallHOCTM KIyOHEl ¢ TeKTapa BBICOKME TIOKa3aTela HMEIOT
coproobpasubsl Hunydap, Myxa66ar, F; (Hunydap x Ko - 2) u Pamt y koTopbix

ATOT TOKa3aresb cocraBiseT 25 — 27 1/ra. OgHaKo, Takue COpTOOOpa3Ilbl, KaK
90



Kion - 27, u Pamr(2) umerot Bcero mumb 10.0 — 17.5 1/ra, yto B 1.5 — 2.0 paza
MEHBIIIe, YeM Yy IPYTux copToodpasnoB kaptodens. OcoOEHHO HU3KHUI ypoxait
ObLT MoaydeH ¢ obpasua Pamr (2), Tak kak cemeHHou matepuan 2015 roma ObLT
BBIPAIIICH B YCIOBUSAX JKapKOTO KiuMaTa XYpPOCOHCKOTO pailoHa M 3TO, BUAWMO,
NPUBEIIO K BBIPOXKICHUIO CEMEHHBIX KA4eCTB JaHHOTO o00pasma KapToQes.
Hapsimy ¢ 3TuM clieqyeT OTMETHTh, 4TOo copta Myxa06ar m Pamrt npeBbimaror
cragaapt daitzadban mo ypoxaitHoctu Ha 146 — 157%. CremoBaTenbHO, 3TH COpTa
SIBIISIIOTCSA HanboJee YCTOWIMBBIMU B 9TUX YCIOBHUSIX BBIPAITUBAHUSI.

[To oOmel ypoxaliHOCTH OMOMACChl BBICOKHE MMOKA3aTeNH HaOII0IaI0TC y
coptoobpasziioB Humydap, Myxad6ar, Tamkukuctan, Pamt u F; (Hunydap x
KJ10H - 2) y KOTOpBIX 3TOT noka3arenb cocranisier 35.0 - 39.5 1/ra.

Takue coprooOpasipl, kak Kinon - 27 u Pamr (2) HMEIOTCOOTBETCBEHHO
17.5 1/ra u 10.0 1/ra, uro Ha 44.1 u 77.1 % MeHbliIle, IO CPABHEHHUIO CO CPEIHUM
MoKasaTelieM 1Mo copTooOpasiam kaprodens. PasHbie o6pasiibl KapTodens Takke
UMEIOT pa3HbIe TMOKa3aTelu MO WHACKCY ypoxas (COOTHOLICHHE XO3SiCTBEHHOTO
ypoKasi, TO €CTh Yposkas KIIyOHel K oOIeil OmomMacce pacTeHHi), 4To MOKa3aHoO Ha
pucyHke 3.4.

Janusie pucynka 3. 4, MOKa3bIBalOT, YTO TaKHe copTa KapTodens, Kak
Myxa66ar, Tamkukucran, Pamr u Kion - 27 uMerOT BBICOKHE IOKa3aTeld IO
WHJIEKCY YpoXKasi (XO3HCTBEHHBIN ypokail ot obmierr omomaccer) (0.68 — 0.76%)
M0 CpPaBHEHHWIO C ApyruMu coptamu kaptodens. [lo cpaBHeHUIO ¢ Japyrumu
coptoOpaziamu obpazer; Pamt (2) uMeeT camblii HU3KUI TTOKa3aTelb M0 UHACKCY
ypoxkas (0.40%). Takum oOpa3om, HanOoJiee BBICOKHME IMOKA3aTeld MO HHICKCY
ypoxasi (XO3SWCTBEHHBI YpOXKaili oOT oOmieii Ouomaccel) HaAOMIOMAIOTCA Y

copTo00pa3ioB kapTodens — Myxad6at u TamKukucTaH.
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" Unaexc ypoxas, %

Pucynok 3.4. - Unaexc ypo:kas (X0351liCTBeHHbIH Ypoxkaii 0T 001ueil 0umomaccobl) y
copToodpa3uoB kaprodens, %.

Taxum 06pa3zom, U3 BBIIIEU3IOKEHHOTO BBITEKAET, YTO COpTa KapTodes mo
paay MOpQOJOTUYECKUX U XO3SHCTBEHHO IOJE3HBIX NPU3HAKOB OTIUYAIOTCS
Mexay coboil. [IposiBiaeHne Takoro pazHooOpas3us MPU3HAKOB TECHO CBSI3aHHO, C
TeHETUYECKON OCOOEHHOCTBIO COPTOOOpa3LoB KapTodens M UX adanTaldOHHON
CIIOCOOHOCTBIO ITPU BBIPAILIMBAHUU B )KAPKOM KJIMMATe.

AJnaniTMBHAs peakius coOpTooOpasnoB KapTodess, B CBOWO odepens (B
YCIOBUSIX ’KapKOTO KiMMaTa XYpPOCOHCKOTO paiioHa) CBSi3aHHA C F€HETHYECKUMHU
0COOCHHOCTBSIMU U3YYEHHBIX COPTO0Opa3oB KapToders.

Ha BricoTe 550 M Hag yp. MOps MO MPOTYKTUBHOCTH, OCOOCHHO OTJINYAIUCh
obpasupl  Myxa06at, Pamt u Tamkukuctan (6onee 535 r/pactenue), Torga Kak
coptoobpasubl Daiizadan, Kinon - 27 u Pamr (2) umenu ot 200 1o 460 r/pactenue,
yto B 1.5 -2.0 pa3a menblie, ueM copta Myxa66at, Pamt u Tamxukucras.

[Io ypoxkaiiHocTH KiIyOHEl C TeKkTapa BBICOKHE IIOKa3aTeld HMEIOT
coproobpasubl Hunydap, Myxaod6at u F; (Hunydap x Kion -2) y KOTOpBIX 3TOT

nokasartenib cocTaBisier 25 — 27 1/ra. OnHako, Takue copToobpasibl, kak Kion -
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27, Pamt u Pamr(2) umeror Beero qumb 10.0 — 17.5 1/ra, uto B 1.5 — 2.0 pa3za
MEHBIIIE, 9YeM Y APYTUX COPTOOOPa3oB KapToders.

[To oOmelt ypoxaltHOCTH OMOMAcChl BHICOKME MMOKa3aTeIn HAOII0Ial0TCs Y
coproobpasnoB Humydap, Myxa66ar, Tamkukucrtan, Pamr u F; (Huwrydap x
Kion - 2), y KoTopbeIX 3TOT mokazatenb coctaBiger 35.0 — 39.5 t1/ra. Takue
coptoo0Opa3siibl, kKak Kion - 27 u Pam(2) umeror no 25.0 1/ra, yro Ha 40 — 58%
MEHBIIIE, 9YeM JIPYTUX COPTOOOPA3IIOB KapTOQEsl.

Kak mnokazamu pe3ynpTaThl HCCIEAOBAHHMS TaKue copTa Kaprodens, Kak
Myxa66ar, Pamrt wu TamkukucTtaH SBJISIOTCS Haubojee  yCTONYMBBIMU
COpTOOOpa3IaMH B YCIOBHUSX JKapKOTo KinmaTa XypOCOHCKOTo paiioHa. B cBsizu ¢
ATUM JaHHBIE COPTOOOpaslbl KapTodesss MOKHO MCIOIb30BATh JJISl MOTYUYEHUs
BBICOKOT'O ypoOXKasi KIIyOHEW B TaKMX >KapKUX YCJIOBHUSX B OyaylieM, 0COOEHHO B
YCIOBUSAX  XYPOCOHCKOTOo  paiioHa  XaTJIOHCKOW  oOmactu  PecrmyGiuku
TamxuxkucTaH, 4TO Oyner CIocoOCTBOBATH PELIEHUIO npo0sem

IIPOJIOBOJILCTBEHHOM O€30MaCHOCTH.

3.1. Mopdo - pusnosiornyeckasi XapaKTepucTUKa NPU3HAKOB
KOJUIEKIIMOHHOT0 MaTepHuaJia

VYciaoBusi MpoBEJCHUS OMNBITOB TakKe MO — pPa3HOMY TOBJIMSUIM Ha
dbopMupoBaHUE TPU3HAKA BBICOTHI PACTEHUM Yy Pa3IMYHBIX KOJJIEKIIMOHHBIX
oOpas1oB kapToders, 4To BUAHO u3 Tadmuisr 3.1.1.

B ¢aze 6yronuzanuu Hanbosaee BHICOKUI MOKa3aTeb MO BBHICOTE pacTEHUMN
Ha0JI0/1aeTCsl y TaKUX copTooOpasiioB kaprodens, kak Kion - daitzadan, Kinon
Ne73, Kion Nel3 tj, y KOTOpBIX JaHHBIM mpu3HAK Kojeonercs oT 23 mo 44 cm
(tabmumel 3. 1. 1.). Ognrako, y coprooOpasuoB 3apuna, Fi(ITukacco x ®aiizadan),
Kion - 2tj, Pamr, Kion - 15t) u 1pyrux BeICOTa pacTEHUI COCTABIIAET BCETO JIUIIIb
10 — 14 cM. OcranpHBIE COPTOOOPA3IHI KapTOodess CyIeCTBEHHO HE OTINYAIOTCS
JIpYyT OT JApyra Mo JJaHHOMY MPU3HAKY U BBICOTa pacTeHui kosebercs ot 14 o 22

CM.
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Tabauna 3.1.1. - BoicoTa pacTenuii y coprooopa3uoB kaprodesi B pazax OyroHu3aunuu u

IBCTCHHUA, CM

No CopToo06pa3siibl byronnzanus [{BeTenue
1 Kapnaunain (cranaapt) 20+0.3 32+40.2
2 Ananun (Mactua) 22+0.1 25+40.1
3 AH-1 22+0.5 35+0.5
4 bynadma 16+0.3 23+0.4
5 3apuna 10+0.2 24+0.3
6 Hunydap 20+0.1 31+0.2
7 daiizaban 15+0.3 35+0.4
8 Pamr 14+0.2 26+0.1
9 Tamxuxucran (K) 17+0.4 24+0.3
10 Tamxukucran (JI) 22+0.2 2740.3
11 Tamxukucran (I') 20+0.2 27+0.4
12 Kion ®aiizaban 44+0.5 50+0.4
13 Kion - 2t 14+0.3 35+0.4
14 Koo - 13 t 23+0.4 35+0.3
15 Kion - Ne 73 26+0.3 30+0.2
16 Kion - 15t 14+0.2 30+0.4

Fy (ITukacco X
17 Daifzabdan) 1340.1 26+0.3
18 F1(Hunydap x Knon-2) 16+0.3 33+04
Cpeanee 19.3 30.4
HCPO05 1.71 0.61

B cpenHem BbICOTa pacTeHHMH y BCeX cOpTooOpasioB kaprodens B dasze
OyTOHM3aIUK B YCJIOBUSX JKAPKOTO KJMMaTa I0KHOTO TaI)KUKUCTaHA COCTABIISICT
19.3 cM. OTOT mpu3HaK B ¢a3e BETCHHS TAKKe UMEET CrelnnudUUecKuil xapakrep
MPOSIBJICHUSI B 3aBUCUMOCTH OT OHOJIOTHYECKHX OCOOEHHOCTEH CcopTooOpas3IoB

kaptodens. B atoit (daze BoicoTa pactenmii y coproodpasiioB Kinon daiizaban,
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daiizaban u AH — 1 cocraBnser 35 — 50 cm. Takue coprooOpasipl, Kak 3apuHa,
bynadma u Pamt umerot 24 — 26 ¢cM BBICOTHI PaCTCHUI.

OcrtanbHble copTOOOpa3ibl KapTodens CyIeCTBEHHO HE OTIMYAIOTCS APYT
OT JApyra Mo JaHHOMY MNpPHU3HAKYy B 3ToW (a3e pa3Butus pacteHuil. B cpennem
BBICOTA PACTEHHUH y BCEX COPTOOOPA3IoB KapTodens B (pa3e HBETECHUSI COCTABISET
30.4 cm.

[Ipu3Hak BBICOTHI pACTeHHA TaKXKe HMEN pa3Hble IOKa3aTeld Cpeau
oOpa3loB kKapTodenss U HTO OBLJIO 3aMETHO B 3aBUCUMOCTH OT COPTOBBIX
ocoOeHHOocTeM B ¢azax kiayOHeoOpa3oBaHHUsI M CO3pPEBaHUSI pacTeHU (Tabnuia
3.1.2).

B (daze xinyOHeoOpa3oBaHusi, KOTOpas MPUXOAUTCS K Hadally Masi, BbICOTa
pactenuii B cpemHeM nocturaetr 60 cm. B atoii dasze Hambosiee BBICOKUHU
nokasareib M0 JaHHOMY IpHU3HAKy HaOJIodaeTcs y copTooOpas3loB KapTodens
Kinon - ®aizaban, Fi(Hunybap x Kion - 2) u Hunydap, y KoTopbhix BbICOTa
pacTteHuil gocturaer 65 — 75 cM, a HauOoyiee HU3KHE MOKA3aTeld IO 3TOMY
npu3HaKky HaOmogatorcs y coprooopasnos Fi(ITukacco x daitzaban) u Pamt (oT
47 no 50 cm).

B konme Bereramuu (B (ase co3peBaHUs) BHICOTA PACTEHUN B YCIOBHSIX
XKApKOro KiIuMMaTa JIOCTMraeT MaKCUMyMa y BCE€X COPTOOOpa3LoB KapTOQes.
Camblil BBICOKUI poCT pacTeHui HaOmogaercs y copta Pamr (110 cm), a camblit
HU3Kui pocT umeroT copt Tamkukuctan (I') u kiousr Fiy(Hunydap x Kion - 2),
Kimon - 2tj (80 — 85 cm). Cpennuii mokasareidb BBICOTBI PAcTCHHH y BCEX
cOpTO00pa3IoB Kaprodess B KOHIE BereTtauuu gocTuraer 92,5 cM, 4ro mo
cpaBHeHUIO C (ha3oit OyroHmsamuu B 4.8 pasza Oouibiiie, a IO CpaBHEHHUIO (a30i
IBETEHUs B 3 pa3za W MO cpaBHeHUIO ¢ (a3oi kimyOHeoOpazoBanus B 1.5 pasza

Oosblle, 4TO BUIHO U3 pucyHka 3. 1. 1.

95



Tadauna 3.1.2. - BoicoTa pacTeHuii y coproodpa3inoB kaprodeJsi B ga3ze

KJIyOHeoOpa30BaHMs U CO3PEBAHUSA, CM

No | Coproobpa3iib Knybneob6pa3zoBanue Co3speBanue

1 Kapaunan (cranmapr) 65+0.5 95+0.4
2 Ananuu( Mactua) 60+0.5 85+0.6
3 AH-1 62+0.6 90+0.4
4 bynadma 62+0.4 95+0.5
5 3apuna 52+0.3 100+0.2
6 Hunydap 65+0.4 100+0.3
7 daiizadan 60+0.5 95+0.4
8 Pamr 50+0.6 110+0.2
9 Tamxkukucran (K) 60+0.4 100+0.2
10 | Tamxukucran (JI) 60+0.3 85+0.5
11 | Tamxukuctan (I') 55+0.6 80+0.4
12 | Knon - ®aiizaban 75+0.5 90+0.3
13 | Kuon - 2t 60+0.4 80+0.4
14 | KioH - 13 60+0.2 100+0.5
15 | Kuon - Ne 73 60+0.5 100+0.2
16 Ko - 15t) 60+0.6 85+0.3
17 | Fy(ITukaccox daiizaban) 47+0.7 95+0.7
18 | Fy(Hunydap x Kion - 2) 67+0.5 80+0.6

Cpennee 60.0 92.5
HCPO05 1.55 1.66

[BETCHUS YBEINYNBACTCS B CpeIHEM Y copTooOpasioB kapTodens Ha 11.1 cm (wum
xe Ha 57.5%), oT ¢a3bl nBeTeHus 10 ($as3wl KiryoHeoOpazoBanus Ha 29.6 cMm (v

e Ha 97.4%), ot ¢a3bl Ki1yOHeoOpa3oBaHUs 10 co3peBaHus Ha 32.5 cMm (WM ke

Ha 54.2%).

IIPU3HAK - BBICOTA paCTCHI/II\/’I HMCCT PAa3HbIC ITOKA3aTCIIN B PA3HBIX (pasax Pa3BUTHA
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KOJUIEKIIMOHHBIX ~ cOpTOOOpa3noB KapTodens. B koHue Bererauuu cpeau
KOJUICKITMOHHOTO MaTepuaia kKaptodens BeicoTa pacTeHuid gocturia cosnbme 100
— 110 cM y copToobpa3ioB kaprodens - 3apuna, Pamt, Tamkukuctan u daitzadban
u Knon - 73 u Knon - 13 tj, yto B 7.5 — 17.5 cMm Gombliie, yeM cpeaHUI OKa3aTeNlb

y BCEX COPTO0OpasmoB kapToders.
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B BoicoTa pacTeHmii, cM

Pucynok 3.1.1.- lunamMuka HapacTaHUsl BbICOTHI PACTEHHUI Y COPTO0Opa3L0B
Kaprogeas, cM.

Kak mokaszanu Hamm 3KCHEPUMEHTHI, B YCIOBHUSX XYPOCOHCKOTO panoHa
fora Ta/pKUKUCTaHA KOJUICKITMOHHBIE COPTOOOpasibl MMEIOT pa3Hbie MOKa3aTeNu
1o psiy Mop(hoJIOrHYecKuX nmpu3HakoB (Tadmuma 3. 1. 3.).

N3 tabmumer 3. 1. 3 BuAHO, YTO MO pSAY TEHETHYECKUX MPU3HAKOB
HaOmogaeTcst OoJblnas pPa3sHOCTh MEXIY copTooOpasuamu kaprodens. B
YaCTHOCTH, IO TPHU3HAKY Macca OOTBBI MEXKIY COpTooOpasiamMu KapTodens
BapbUpOBaHUE Mpu3HaKa cocTaBisger or 77.8 mo 850 r/pactenme. Ilo sTomy
NMpU3HaKy HaumOoJiee BBICOKMH TOKa3aTeldb HAOMIOJAeTCsd y COpPTOOOpas3IioB
Hunydap, bynadma, Tamxukuctan (K), Kmon Ne 73 Tamxuxucran (JI),
Tamxukucran (I') u Kinon Nel3tj, y kotopsix Macca 60TBbI coctaBiser ot 511 1o

850 r/pacrenne. CpaBHUTENbHO HM3KHUI MOKa3aTellb MO 3TOMY IPHU3HAKY HUMEIOT
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coproobpasubl Kimon Ne 2tj, Ammagmn (Mactua), Pamr, AH - 1 u npyrue, y
KOTOPBIX Macca OOTBHI cocTaBisieT ot 77.8 mo 357.1r/pactenue. B cpeanem 31oT
MoKasatelib 1o BceM copTooOpasiiam cocrasisietT 404.7 r/pactenue.

[lo mnpu3Haky Maccbl KOpHEH BBICOKMM TIOKa3zaresib HaOmomaerca y
coproobpasua Hunydap, y koroporo »ToT npusHak cocrasisier 150 r/pactenue, y
JIpyrux coproodpasion Bcero juiib 18.9 (Tamkukcran (Jlaxur) — 83.3 (Kapaunan
(cranmaprt) r/pactenue wiu xe B 1.8 — 7.9 pa3a mensine, yem y oopasua Humydap.
B cpennem cpenu Bcex coptooOpasiioB kaptodens macca kopHed coctaBmia 39.0
r/pacTeHue.

Cpenu coptoobOpas3iioB Kaptodens Takxke HaOmogaeTcs OoJbIIoe
BapbUpOBaHUE II0 TMPHU3HAKY TNPOAYKTUBHOCTH (Macca kiyOueid). Ilo
MPOAYKTUBHOCTH BBICOKHE MTOKA3aTEIHN YCTAaHOBIEHBI y cOpTooOpa3ioB: bynaduia,
Tamxukucran (K), Kimon-Ne73, Kmon-15tj, Kion - Nel3tj, Kion daiizabanx u
Fi(Hunydap x Kinon - 2), y KOTOpbIX JaHHBINA Npu3HaK kojediercs ot 511 qo 600
r/pactenre. Hu3kuii mnokazaTenb IO JAaHHOMY IPU3HAKy HUMeeTcs Y
coproobpasziioB: Tamxukuctan (I'), Amagun ( Macrua) u Fi(Ilukacco x
daiizaban), 3apuHa, Y KOTOPBIX MPOIYKTUBHOCTH Kosebnercs ot 216.7 mo 333.3
r/pactenre. Y BceX copTooOpas3oB KapTtodens cpeaHee 3HAYCHHE JTaHHOTO
npu3Haka cocrapiset 431.6 r/pactenue.

OO6mrast bmomMacca y copTooOpasiioB KapTodens B CpeTHeM cocTaBisieT 825.3
r/pactenue. JlaHHBI TPU3HAK ABJISETCS OOJiee W3MEHYHMBBIM U BapbUPYET B
npenene 374 — 1433 r1/pacrenue. [losToMy BakHOMY TMpHU3HAKY OCOOCHHO
oTiinuanuch obpasupbl kaptodens: bynadma, Tamxukuctan (K), Kion - Ne73 u
Hunydap, xoTopble nuMmenu mokasaresis, 0 3TOMY T€HETHUYECKOMY NPHU3HAKY B
npenene 1288 — 1433 r/pacrenue. Onnako, Takue oOpaslbl KapTodens, Kak
Ananna (Mactua), Kion - 2tj, Kapaunan (ctangapt) uMenu Mo 3TOMY IMPHU3HAKY

Bcero Jumib B ipenene 374 - 506 r/pacrenue.
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Tabauna 3.1.3. — XapakTepucTuka copToodpa3inoB kaprodeJisi 1o Hanbo1ee BaXKHbIM

MOpP(OJI0rHYeCKNUM NPU3HAKAM *

Macca Macca [IponyktuB- | OOmas Nunexc
Ne | Coproobpasisl OOTBHI, KOPHEH, HOCTb, O6momacca, ypoxas,
r/pacTenue r/pacTenue r/pacTenue r/pacTenue %
Kapaunan
144.4 83.3 277.8 505.6 54.94
1 (cranmapr)
Amagun
100.0 18.9 255.6 374.4 68.27
2 (Macrua)
3 AH-1 312.5 31.3 410.5 754.3 57.83
4 Bbynagra 777.8 50.0 600.0 1427.8 42.05
5 3apunHa 277.8 22.2 333.3 633.3 52.63
6 Hunydap 850 150.0 433.3 1433.3 30.23
7 ®daitzaban 255.6 22.2 431.1 708.9 60.81
8 Pamr 133.3 15.1 455.6 604.0 75.43
Tamxukucra
687.5 50 550 1287.5 42.72
9 (Kanack)
Tamxukucrad
577.8 18.9 427.8 1024.4 41.76
10 | (JIaxmo)
Tamxukucrad
522.2 22.2 216.7 761.1 28.47
11 | (Tuccap)
12 | Kion daiizaban 357.1 38.6 542.9 938.6 57.84
13 | Knon-2tj 77.8 26.7 388.9 493.3 78.84
14 | Kion - 13 tj 511.1 27.8 511.1 1050.0 48.67
15 | Kion - Ne 73 666.7 33.3 544.4 1244.4 43.74
16 | Kion - 15t 311.1 33.3 522.2 866.7 60.25
F1(TTukaccox
333.3 33,3 333.3 700.0 47.61
17 | daiizaban)
Fi(Hunyda X
1 ybap 388.9 25.6 533.3 947.8 56.27
18 | Kuon - 2)
Cpennee 404.7 39.0 431.6 825.3 49.31
HCPgs 38.9 7.3 30.9 69.6 8.3

*Ipumeuanue: cpeonemecaunas memnepamypa eoszoyxa 20.2-22.7°C
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[To unAeKCy ypoxasi BHICOKME TOKa3aTelld HaOMI0AalTCs y COPTOOOpas3IoB
Ko - 2tj, Pamr, Anagua (Mactua), Kiton - 15t), ®aiizabang u AH - 1 (60.25 —
78.84%), Hu3Kue nmokasarenu - y coproodpasioB — Tamkukuctan (I'), Hunydap u
Tamxuxuctan (JI) (28.47 — 41.76%). B cpenHem HHIEKC Ypokas y BcCeX
cOpTo00OpasloB KapTodens B YCIOBUAX XYpPOCOHCKOro paifoHa TamkukucraHa
cocrasisieT 49.31%.

Takum oOpazoM, B yCIOBHSIX XypOCOHCKOTO paiioHa Hamboiee
IPOJYKTUBHBIMU SIBIIAIOTCS copTooOpasubl Myxad6ar, Hunydap, TamkukucraH,
Pamr, rubpun Fi(Hunydap x Kion - 2) u daiizadan (cranmapr) (ot 235 g0 300
r/pactennii). Coproobpasusl Myxa60ar, Tamxkukucran u Hunmydap npepbmaror
copt daiizabaz (ctammapt) mo obmeir omomacce B 1.9 - 2.2 pasa. Takue copra
kaprodens, kak Myxa66at, Hunydap, ®aiizadan, Fi(Hunydap x Ki - 2) umeror
BBICOKHE TTOKa3aTeNd M0 MpU3HaKy uHjaekca ypoxas (47 — 75%) 1o cpaBHEHHUIO C
JPYTUMU cOpTaMu KapToders.

W3 BBINIEU3I0)KEHHOTO MOXKHO T10JIaraTth, 4TO B YCIOBHSX XYPOCOHCKOTO
paiioHa, pacroia0KeHHOTO Ha tore Ta/pKUKUCTaHa, IO MPOJAYKTUBHOCTH OCOOEHHO
OTIIMYAIOTCS TaKue copTooOpasisl, kak bynada, Tamkukucran (K), Kinon - Ne73,
Kion - 15t]), Kiton Ne 13tj, Kinon ®aitzadan u Fi(Hurydap x Kion - 2), Pamr (511
— 600 r/pacTenue), KOTOpbIE MPEBBIIMIAIOT CPEIHUIN TTOKA3aTeNlb JAaHHOTO MPU3HAKA
y Bcex coprooOpasioB kaptodens Ha 16.0 — 39.01%. VpoxkaitHOCTh y 3THX
copTooOpasioB kojaebdmercs ot 25 — 30 1/ra.

B cpennem ypokaitHOCTh y BCeX COpTOOOpasiioB KapTodesss B YCIOBUAX
XypocoHCKOro paiioHa cocrtapisier 21.58 T/ra. DTO CBUAETENBCTBYET O TOM, YTO
aJanTHBHAS PEAKIUs OTUX COPTOOOPA3IOB K YCIOBHUSIM JKApKOTO KJIMMaTa
(BBICOKOW Temmeparypbl) Oojiee 3HaUYMMas, YeM Yy JAPYTHX COPTOOOpasIoB
kapTodens, a Takxke, ueM cranaaptTHoro copta Kapaunan. CienoBaTebHO, MOKHO
WX PEKOMEHJIOBATh K IMTUPOKOMY BHEJAPECHUIO B TIPOU3BOJICTBEHHBIX YCIOBHSX OTa

TamxukucTana B OyayIiem.
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3.2 IIpoayKIIMOHHBIH MOTEHIHA KapTO(e/isi B 3aBUCMMOCTH OT
BePTUKAJIbHOM 30HAILHOCTH BbIPpAIIMBAHUA

MHorue uccienoBaTeiad MOKa3bIBAIOT, YTO arpo3KoJIOTHUYECKHe (HAKTOPHI
MECTHOCTH MOTYT 3HAYHUTEIIbHO TOBIUATh HA XapakTep IMPOSBICHUS MHOTHX
MOJIMTEHHBIX MTPU3HAKOB CEJIbCKOXO3SIMCTBEHHBIX pacTeHHil. DTH (aKTophl OoJIbIIe
BCEr0 3aTparuBalOT TaKUX MPU3HAKU, KaK POCT W pPa3BUTHE PACTEHHM, HX
NPOAYKIIMOHHBIA MTOTCHIIMA B TeUeHHe Beretanuu [226, 71, 55, 48, 74]. MHuorue
y4eHble co00maT 00 3(HEKTUBHOCTH BIUSHUS arpOKIMMATHYECKUX YCIOBHM Ha
U3MEHYMBOCTh KOJIMYSCTBECHHBIX MPU3HAKOB, a TAK)Ke MPOJTYKTUBHOCTH [262, 201,
32]. B pabGore [155, 48] moka3zaHo, YTO NPH3HAKW pACTEHUH KapTOdes
CYIIIECTBEHHO DPAa3IMYarOTCsA IO OTHOCHUTEIBHOW JOJM BKJIaJla U3MEHYMBOCTH B
3aBUCUMOCTH OT TEHOTHUIIA, COpPTa, METEOPOJIOTHYECKUX YCIOBUM  30HBI
UCIIBITaHMS, a TaKXKe M0 U3MEHUYMBOCTU, OOYCIOBICHHONW B3aMMOJIEHCTBUEM THX
BCeX (haKTOPOB.

B cBsa3u ¢ 3TUM, HaMu OBLIO TPOBEACHO HCCIEAOBAHO CPABHUTEIBHOE
U3Y4YeHUE TMPOAYKTUBHOCTH HOBBIX KOJIJIEKIIMOHHBIX OOpasloB KapTodens B
3aBUCUMOCTH OT MX BEPTUKAIBHOW IKOJOTMYECKOM 30HANBHOCTH TaKuKucTaHa.
Kak mokazanu mpoBe/ieHHbIE HAMU HUCCIIECOBAHUSI XapakTep oOpa30BaHUS TaKOTO
BOXHOTO  T'CHETHMYECKOTO  TOKaszaTelsd, KaKk  MPOAYKTUBHOCTb  MHOTHE
arpo’KOJIOTHYECKNE U MIOYBEHHO — KIIMMAaTUYECKUE YCIOBUS TOM WM UHOM TOPHOMN
U JIOJTUHOM 30HBI BO MHOTOM CBSI3aHBI C BHICOTOM HaJl YPOBHEM MOPS.

Pasnbie ¢akTopbl cpeabl MO-pa3HOMY BIMSIM Ha MPOSBICHUE psiia
MOpPGOJIOTHYECKUX MPU3HAKOB KapTodens (Tadn.3. 2. 1).

Kak BugHO M3 Tabmwmipl, Takue mMopdosorndeckue NpU3HAKH, KaK macca
cTebyei, macca KOpHEM M Macca KIyOHEeM MEHSIOTCS B 3aBUCHMOCTH OT
BEPTUKAJILHON 30HAJILHOCTH 30H BO3JEIBIBAHUS COPTOOOpasmnoB kaprodens. Ha
T TIPU3HAKH OCOOCHHO CHJILHO BIUSET KOJMYECTBO oOcaakoB. Hawmboiee
ONTUMAJILHOE KOJUYECTBO OCAJKOB, KOTOPOE IMOJOXKHUTEIHHO BIMSIET Ha JTH
pu3HaKy, HaOmoaercs Ha BeicoTe 2550 M Hax yp. mops (Kanack), a Ha BhICOTax

550 M Hag yp. mopsa (Xypocon) u 3600 m Hanx yp. mops (Illyruan), HaoGopor,
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HAOJFOMAOTCS HU3KHE TMOKA3aTeNd 3TUX MPU3HAKOB KapTO(ess Mo CpaBHEHUIO C

BbIcOTOM 1500 — 2700 M Hax ypoBHEM MOPAI.

Tadanua 3.2.1. - [Toka3aTean Mop¢oJIOrHIecKNX NPU3HAKOB (CpeIHssi 1JIsl BCEX)

Ir¢HOTHUIIOB KapTO(l)e.]'lﬂ B 3AaBUCHMOCTH 0T BepTI/IKaﬂLHOﬁ 30HAJIBbHOCTH

MecTtHOCTB Breicota  nanx | Ocanku, Macca Macca Macca
YPOBHEM MOpS, | MM cTebneii, KOpHEH, KITyOHEH,
M r/pacr. r/pacr. r/pacr.
XypocoH 550 30 116.3 20.0 280
Hymanoe 840 50 139.9 45.9 350
SBpo3 1500 70 162.0 51.7 400
Kanack 2550 120 184.1 57.6 570
JIsixu 2700 80 1515 554 500
Hlyraan 3600 50 118.8 53.2 310
Cpennee 1957 66.7 1455 47.3 402
HCPys - - 15.7 6.3 50.0

Taxum 00pa3om, ONTUMAIBHOE KOJIMYECTBO OCAJAKOB JJISl TPOSIBICHUS TaKUX
Mop(doJIOrMuecKkux MPU3HAKOB, Kak Macca cTeOJeil, macca KOpHeM u Macca
Ki1yoHel kaptodens coctapusier 70 - 120 mm.

Knumatnueckue ¢akTopbl (CpenHemecsyHas TemIepaTypa Bo3dyxa u
KOJIMYECTBO OCAJKOB) U MPOIYKTUBHOCTH COPTOOOpa3loB KapTodess B pa3Hble
BBICOTBI HaJl YPOBHEM MOPSI IMEJIHM pa3HbIe IMoKazaTeau (tadymina 3. 2. 2).

Kak BumHO W3 naHHBIX Tabmuuel 3. 2. 2, ¢ yBEJIMYEHHUEM BBICOTHI I10
BepTukanu ot 550 M Hax yp. Mmops 10 2550 M Hax yp. MOpsi BO BpeMsl BEreTaluu
kapTodenss HaOMOJACTCsl CHIDKEHUE CPEIHEMECSIYHON TeMIlepaTypbl BO3AyXa OT
25 - 27° 1o 17 - 19° C. Tlo Mepe BBICOTHOCTH HAOIIONACTCSA YBEIHMUCHHE
kosmyecTBa ocagkoB oT 30 go 120 mM. OnmHako, ¢ IOBBIIICHUEM BBICOTHI HaJ
ypoBHeM Mopst oT 2700 mo 3600 M HabmOgaeTCsl yMEHbIIEHUE CPEeIHECYTOYHOU
TemmepaTypsl Bo3ayxa ot 19 - 21 10 15 - 17° C u konuuectsa ocaaxos ot 80 10 50

MM COOTBETCTBCHHO.
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Takum  0o0pa3oM, OCHOBHbIE  TOKa3aTeld  OKPYXKAIOUIEH  cpelbl
(cpenHeMecsyHas TeMIlepaTypa BO3AyXa M KOJUYECTBO OCAJKOB) BO MHOIOM
CBS3aHBl C BBICOTOM HAJ YPOBHEM MOPS M CYIIECTBEHHO BJIMSIOT Ha XapakTep
NPOSIBICHUS] W 00pa3oBaHUs MPOJYKUMOHHOTO MOTEHIMANIa W aJanTaluOHHOU

CITOCOOHOCTH 06pa3u03 KapTO(i)eJ'I}I B TCUCHHUC NX BCICTALIMOHHOI'O IICpUOAA.

Ta6auna 3. 2. 2. - KnumaTnyeckue napaMeTpbl 4 NPOAYKTHBHOCTH COPTO00pPa3LOB

KamebeJm B 3aBUCHMOCTH OT BBICOTHI HA/{ YPOBHEM MOPHA

MecTHOCTB Beicora CpennemecsaHas KommuectBo ocankoB | [IpogykTuBH
HaJl TEMIIeparypa BO3AyXa BO | BO BpeMsl BETreTaluH | OCTb,
YpPOBHEM | BpeMs BEreTauu | Kaprodems, MM r/pactenue
MOpsL, M kaprodens, °C
XypocoH 550 25-27 30 280+5.6
Hyuran6e 840 23-25 50 350+5.9
ABpo3 1500 21-23 70 400+5.2
Kanack 2550 17-19 120 570+4.6
Jlsxmn 2700 19-21 80 500+6.1
lyruan 3600 15-17 50 310+4.7
Cpennee 1957 15.8-17.5 66.7 402
HCPgs - - - 50.0

*Ipumeuanue: 011 onpedenenusn yporcaunocmu copmooopazyos Kkapmogena npu pacuemax

ucnoavzoeano 50 moic. pacmenuil Ha 0OUH 2a

['eneTnueckuii Mpu3HAK - TPOJYKTUBHOCTH Yy 00pas3ioB kaptodens Ha
BbicoTe 550 - 2550 M Haj ypoBHeM Mops B cpeaHem cocrtasiser 280 - 570
r/pacTeHre COOTBETCTBEHHO. OTHAKO, TI0 MEpe MOBLIIICHUS BHICOTHI HAJl YPOBHEM
Mopst oT 2700 mo 3600 M MBI HaOMIOAAEM CHIDKEHHUE CPEIHEMECSYHOU
TeMriepaTypbl Bo3ayxa (oT 19 nmo 150C), a TAaKXX€ U YMEHBIIECHUS KOJMYECTBO
ocaakoB (ot 80 mo 50 Mm). DOTHM mOKa3zaTeld BBI3BIBAIOT YMEHBIICHUE
NPOAYKTUBHOCTH COPTOB KapTodens B 3aBHCHUMOCTH OT BBICOTHI HaJ YPOBHEM

Mmopst (ot 500 o 310 r/pactenue).
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Takas kaptuHa HaOmMIOMAaeTCsI W TO YPOXKAWHOCTH COPTOOOPA3IOB
KapTodess B 3aBUCUMOCTH OT BBICOTHI HAJl YPOBHEM MOPS, YTO BHIHO M3 PUCYHKA
3.2. 1.

B 3aBucuMocTH OT BBICOTHI HAJ YypPOBHEM MOpS, B BEPTUKAIbHOU
30HAJIbHOCTH HauumHasg oT 550 M; 840 m; 1500 m m 2550 M HaOmromaeTcs

MOBBIIICHUS  YpOXKAWHOCTH 00pa3loB KapTodesna, COOTBETCTBEHHO COCTABIISAET

14.0; 17.5; 20.0 u 28.5 T/ra.

VpoxaitHoOCTh KapTodeia B 3aBHCHAMOCTH 0T BHICOTHI HAl YDOBHEM Mop#
(pacuérnas), /ra (2015-2017rr)
30.0 28.5
25.0
25.0
20.0 20.0
20.0 175
i 15.5
150 140
=
10.0
5.0 | 2.4
0.0 | I
> > > > > > & e
o N Ny 2 N N & >
& & \ 474 ﬁ:\ S & Qs(’
& S & & S 4 KR
& & & & v
s 4 + N

Pucynok 3. 2. 1. - YpoukaiiHocTh copTo00pa3unoB KapTodeiass B 3aBUCHMOCTH OT

BBICOTBI Ha/l YPOBHEM Mops (pacuéTHas), T/ra.

[To mepe Bo3pactanusi BeicoTHOCTH OT 2700 mo 3600 m Hax yp. Mops
HaOJII0/1aeTCsl CHUKEHUE YPOKaitHOCTH 00pasioB kaprodens ot 25.0 go 15.5 1/ra.
Takum oOpa3zoM, MOYBEHHO - TUMATUYECKUE YCIOBUS, HaunHas ¢ 550 M HaA
yp. Mopst a0 2550 M Ham yp. MOps  CIIOCOOCTBYIOT IIJITABHOMY YBEIMYCHUIO
ypoxaiHOCTH copTooOpasiioB kapTodens ot 14.0 t/ra mo 28.5 T/ra, a BBICOTHI

2700 u 3600 M Hax yp. MOps BBI3BIBAIOT YMEHbIIIEHUE YPOKaWHOCTH KapTodess ¢

25.5 no 15.0 1/ra.
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[IpoBeneHHble HMCCAEAOBaHUS MOKA3aJIMd, YTO M3 - 3a 0ojee MPOXJIagHOTrO
TOpPHOTO KIMMaTa BO Bpems pocra u passutus (18 - 22 °C) mabmomaercs
3HAUUTEIBHOE YBEJIMYEHUE MPOAYKTHBHOCTH U YpPOXKANHOCTH pa3HBIX OOpas3IoB
kapTodens. B wactHocTH, B ropHoii 3one Kanack, ropon Baxnart, rie BbicoTa Haj
YpOBHEM MoOps cocTaBisieT 6osiee 2560 M HaJl yp. MOpSl HAMU TOJTYYEH BBICOKUMN
ypoxkait o6pasioB kapTodens (28.51/ra).

[TosToMy MOkHO TIpenonararh, 4to ropHas 3o1a (Kanack ropona Baxaat B
['uccapckoii monunbl LlenTpansHoro TamxukucTana) Ha BbicoTe Oosiee 2300 -
2550 M Haxg yp. MOpS OTBEYAET ONTUMAJIBHBIM YCIOBHUSIM ISl TOJY4YEHUS
BBICOKOT'O YpO’Kasi pa3HbIX 00pa3uoB kapTtodesnsa. HanpoTus, B yCIOBHIX KapKOro
kiuMarta Baxmickod monuubl (Ha BeicoTe 550 M Han yp. Mopsi B XypPOCOHCKOM
paiione XaTJIOHCKOM 00JacTH, PacHoJIO)KEHHOIO B FOKHOM TaKUKHUCTaHE) Y
o0pa3oB kKapTodens B CpeIHEM ypOoxKalHOCTh cocTaBuiia Bcero jauib 14.0 1/ra
(pucyHok 3. 2. 2).

Kak BumHO M3 pucynka 3. 2. 2, KOIMYECTBO OCAIKOB BO BPEMS BETCTAINH
kaproders, HayauHasi ¢ BBICOTHI 550 M Hanm yp. mopsi (XypOCOHCKHI pailoH) 10
BbICOTHI 2550 M Hag yp. Mops (30Ha KaHack) MMeeT TEeHIEHLUIO K YBEJIMYEHHUIO OT
30 no 120 mm. Oxnako, Ha BbicoTax 2700 u 3600 M Hax yp. mops (JIsxuickuit u
[lyruanckuii panoHbI) MPOCIEKUBACTCS YMEHBIIEHWE KOJUYECTBA OCAJKOB BO
BpeMsi Beretanuu kaptodens ot 80 10 50 mm.

CrnenyroT OTMETUTh, YTO BO BpEMsI BEreTallM, pocTa U pa3BUTUs 00pa3LoB
kaptodenst Ha BeicoTe 2550 M Hax yp. Mops (B 30oHe Kanack) ocaiku BbIMaaaroT
3HAYUTEIBHO OOJbIIe, O CpaBHEHUIO ¢ BbicoTamu - 550; 840 u 3600 m Hax yp.
MODpS .

Takum oOpazoM TemmepaTypa BO3AyXa CYIIECTBEHHO BJIMSIET HAa POCT U
pa3BuUTHE pacTeHMil KapTodens U ero NpoAyKTHUBHOCTh. Hamm HaOmroaeHus
MOKa3aJId, 4TO CpEIHEMECSIYHas TEMIIepaTypbl BO3AyXa B TEUECHHE BEreTaluu
kaptodens Ha BoicoTe 550, 840 u 1500 M Hax yp. MOpsI COOTBETCTBEHHO Oblia 26°
C, 24° C u 22° C. B 3aBHCHMOCTH OT 3THX MOKa3aTeNel TeMIepaTyphl BO3LyXa

ypOKaltHOCTh 00pasioB B cpeaHeM Obuta 14, 17.5 u 20.0 T/ra COOTBETCTBEHHO.
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=4— (' peHeMecsTHASA TeMIIEPATY Pa BO3AVXA BO BpeMs BereTamun kaprodens,0C
~#-Ko.m1ecTB0 0¢2IK0B BO BpeMs BereTallii KapTodeis, MM
YpoxaiiHocTh KapTodens (paciueéTHas), T/ra
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Pucynoxk 3. 2. 2. - VYpoxaiiHocTh KapTogeisi, KOJIUYECTBO OCAAKOB U

CpeaHeMecssaHast TeMineparypa Bo3ayxa B 3aBUCUMOCTH OT BBICOTHI Ha/l YPOBHEM MOPH.

Hapsany c¢ atum, B ropHoit 3oHe Ha BeicoTe 2550 m 2700 M Hax yp. Mops
HaOMOaeTCsl ONTHUMAallbHAs JJII POCTa W Pa3BUTHS pacTeHH KapTodens
CpemHEeMecsdHas TeMIeparypa Bo3ayxa, B mpegernax 18 - 20°C u mamGosbluee
KoJn4ecTBO ocaakoB — 120 u 80 MM, 4yTo OJIAroNpUsATHO BAMSIET HA (POPMUPOBAHUE
MPOAYKTUBHOCTH KapTodens. [TosTomy HauOoJIbIIas YPOKaHOCTh
copTooOpa3ioB kapTodens Oblaa moxydeHa Ha Bbicotax 2550 u 2700 M Hanm yp.

MOPsI U COCTaBUJIa COOTBETCBEHHO 28.5 u 25 T/ra.

3.3. KoppeasinuoHHasi CBA3b MY IKOJIOTHYeCKUMH (pakTOpaMu 1
MOP(}0JIOrH4eCKUMU NIPU3HAKAMHU KapTodeas
HeoOxomumMo oMeTuTh, YTO pa3Hble MOYBEHHO - KIMMATHUECKHUE YCIIOBUS
MOTYT TMO-pa3HOMY TOBJMUSIOT Ha OCOOEHHOCTH (OPMHPOBAHUS MHOTHMX
KaYeCTBEHHBIX U KOJMYECTBEHHBIX MPHU3HAKOB y Pa3HbIX 00pa3loB KapTodes.
Taxxe dTU arposkosiornyeckue QaxkTopel (TemmepaTypa BO31yXa, OCAIKH,

BJIAJKHOCTb BO34YyXa, COJTHCUHAA MHCOJIALUA, MAIrHCTHU3M IIOYBEI, YO - JydU U T ,Z[.)
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MOTYT CYIIECTBEHHO BIHUSTh Ha XapakTep NposuleHUs, (HOpPMUPOBaHUS W
B3aMMOCBSI3M ~ MHOTOYHCJICHHBIX  TOJMIEHHBIX  MPU3HAKOB HM  Ha  UX
KOPPEJSIIIMOHHYIO CBSI3b B TEUYCHUE BETETAllMU PA3JIMYHBIX OOpPa3lOB M COPTOB
kaprodens [12, 31].

Takke psii yU4eHBIX COOOLIAOT O TOM, YTO arpOIKOJIOTHYECKHE (PaKTOPBI
cpenbl, Kak B JOJHHE, TaK M B TOpax MOTYT CYIIECTBCHHO MOBIHUITH Ha
alanTallMOHHYIO0 CIIOCOOHOCTh Pa3lIMYHBIX CEILCKOXO3SHCTBEHHBIX PACTCHUHN

[262] 1 B TOM umciie Ha pacTeHus KapTodens [63].

200 -
180 - y=0,770x+ 94,05
160 - R = 0,863

140 - r=0.929
120 -
100 -
80
60
40 -
20
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184
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acca cTedIe, r

M

Koamuectso 0CAJIKOB, MM

Pucynok 3.3.1.-Koppeasinust Mmexay Maccoii credJieid 1 KOJTHYeCTBOM 0CAIKOB BO
BpeMs BereTanuu KaprodeJs.

Kak w3BecTHO, B pa3HBIX I[MOYBEHHO - KIMMATHYECKHX YCJIOBHSX
PecniyOmuku TamkukucTaH K HACTOSIIIEMY BPEMEHHU YK€ OIPEIeICHBI Pa3HOTO
YPOBHSI KOPPEIAIUU MEXAY Pa3TUIHBIMA T€HETUYCCKUMHU MPU3HAKAMHU Y Pa3HbIX
dbopm u obpasior kaprodems [91, 104, 107, 33, 166], uto sBisICTCS OUYECHB

Ba’XHBIM AJIs1 BEACHUSA CCIICKIMOHHO - TCHCTUYCCKHUX I/ICCJIGI[OBaHI/Iﬁ B 6yz:ymeM.
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Pucynoxk 3.3.2. - Koppeasinus Me:k1y Maccoii KOpHel 1 KOJMYeCTBOM 0CaJIKOB BO BpeMs
BereTamun Kaprodgess.
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Pucynok 3. 3. 3. - Koppeasinus Mexay Maccoii Kia1yOHel U KOJIU4YeCTBOM 0CAIKOB BO BpeMsl
Bererauum kaprodeJs.

Kak mokazanmm Hamm WCCACAOBAHUSA, MEXTY KOJUYCCTBOM OCaJIKOB H
TaKUMHU MOP(OJOTUYECKUMH TIpU3HAKaMK KapTodens, Kak mMacca cTebyield, Macca
KOpHEH M Macca KIyOHEH CyIIeCTBYeT CHJIbHAs TMOJIOKHUTENIbHAsT Koppemsiusi. B
JaCTHOCTH, MEXIY KOJHWYECTBOM OCAJIKOB M MacCOW CTeONs, KOpHA WU KITyOHS
KapToenss Koppensaius cocTaBisgeT cooTBeTcTBeHHO I = 0.929; r =0.729 u r =

0.965, uTo BUIHO U3 HIDKENpUBEIeHHBIX pucyHKoB 3. 3.1, 3.3.2 u 3. 3. 3.
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Takum o00pa3oMm, MpoOBEIEHHBIE HCCIEAOBAHUS TMOKA3bIBAIOT, YTO MEXIY
KOJIMYECTBOM OCQJIKOB U MPU3HAKaMH Maccoil crebiielt, Maccoit KopHel U Maccoi
KIIyOHel HaOJIfofaeTCsl MOJIOKUTENbHAsA KoppensnuonHas cBsi3b (I = 0.929; r =
0.729 u r = 0.965).

CnenoBaTenbHO, KOJMYECTBO OCAJAKOB  IOJIOKUTEIBHO  BIMSET Ha
dbopMHpoBaHUE TakWX MPU3HAKOB, KaKk Mmacca crelseil, Macca KOpHEW M macca
KIyOHel kapTodens B ycnoBuax TaKuKucTaHa.

Kak mnoka3zanu Hamm uccineAoBaHMs, MEXKAY IpU3HAKaAaMU TeMIIepaTyphl
BO3/lyXa U TaKUMU MOP(OJIOrMUYECKUMHU MpU3HAKaMHU, KaKk Macca crebiei, Macca
KOpHEW U Macca KIIyOHel HaOI01aeTCsl KOPPEISAIMOHHAs CBSI3b.

B uwactHOCTM, MEXIy TeMmmeparypod Bo3Ayxa M Maccoll crelnen
HaOoaeTcsi  oOpaTHasi KOPpEJIAIMOHHAasT CBsA3b. Kak mpu  MOBBIIEHUU
TEMIEPATypbl, TaK WU MpPH CHWKEHUM TEMIIepaTypbl BO3Ayxa HaOIroAaercs
YMEHbILIEHUE Macchl cTebsneld KapTrodenss U  KOppemsuuss MEXIy OSTUMHU
npu3Hakamu crnabas (r = - 0.276) (pucynok 3.3.4). Takas oOpaTHas
KOppEJSILIMOHHAs CBA3b HAOMIOZaeTcs MEXIy TeMIlepaTypod BO3[yXa U TaKUMHU
IpU3HaKaMH, Kak macca kiyOHel (cpenusis cBs3b I = - 0.430) u macca kopHe

(cunbHast cBsi3b I = - (0.784) , uTo BuaHO U3 pucyHku 3. 3. S u 3. 3. 6.

o 200 1 y=-1,921x+185,7 )

= R>=10,076 162

v 150 -

= r=-0.276
- 119 116
¢ & 100 -

S 50 1

=

& _

% 0

0 5 10 15 20 25 30
Temnepatypa Bo3ayxa, Oc..

Pucynok 3.3.4.- Koppeasinust MeX1y Maccoii cTedJeii 1 TeMnepaTypoii Bo3ayxa Bo BpemMsi

Bererauum kaprodeJs.
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CrnemoBatenpbHO,  MEXAYy  TEMIIEpPaTypoil  BO3AyXa U TaKUMHU
MOp(}OIOrMYeCKUMU TPU3HAKaMH KapTodess, Kak Macca crefeid, macca KOpHen
¥ Macca KIyOHe# HaOmomaeTcs oOpaTHasi KOPPEISIHs H 9TO CBHIETEIbCTBYET O
TOM, YTO KaK C TIOBBIIIEHUEM, TaK W C TOHIKEHUEM TEMIIepaTyphl BO3yXa

IMPOUCXOJUT YMCHBIICHUC MOp(l)OJIOFI/I‘IeCKI/IX IMIPU3HAKOB.

600
= i v=-13x+674,6
z 00 R2= 10,183 560
= 400 r=-11.430
;.: = 300 310 % 280
“T 200
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g 100
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Pucynok 3. 3. 5. - Koppeasiuus Mexay Maccoii KJayOHell U TeMnepaTypoii Bo3ayxa BO

BpeMsl BereTanumn Kaprodges.

Takum o0OpazoM, MPOBEACHHBIC HCCIICAOBAHUS ITOKA3BIBAIOT, YTO MEXIY
CPEIHECYTOUYHON TeMIepaTypoil BO3AyXa W TOJHUI€HHBIMU MOP(OIOTHUYECKUMHU
npu3HaKamMu kKaprodens - Maccoi crebiel, Maccoi KOpHEeM U Maccoil KiyOHew,
HaOoMaeTcst orpuniarenabHas koppemsus (r = - 0.276; r = - 0.430; r = - 0.784
COOTBETCTBeHHO). CrefoBaTeNIbHO, CPEIHECYTOUHas TeMIlepaTypa BO3jayxa Iora
TamKUKUCTaHA BBI3BIBACT OTPHIATEIIBHOE BO3JICHCTBHE Ha (DOPMHPOBAHUS ITHUX
MIPU3HAKOB.

Hamu  OombITEI BBIIBHIIM  CJTA0YIO KOPPENAIUI0O MEXAY YPOKAWHOCTHIO
COpTO00pa3IoB KapTodesss W KOJIMYECTBOM BBHINAJABIIUX OCAJKOB BO BpeMs

BEreTaly pacteHuit (pucyHok 3. 3. 7).
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Pucynok 3.3.6. - Koppeasiuusi Me:k1y Maccoii KOpHell U TeMIepaTypoii Bo31yxa BO BpeMsl
BereTanumn Kaprodges.

Taxke HaMU YCTAHOBJICHO, YTO MEXKAY YPOKAWHOCTBHIO M KOJHYECTBOM
0caJKoB HaOoMaeTCs ciaadas koppeisaiuonHas cssb (I = 0.445).

Takum o6pazom, npu BozaenbiBaHuu 106 copTooOpas3noB kapTodesns B
Pa3HBIX arpo’KOJIOTMYECKUX 30HaX TaKUKUCTaHa OBLJIO  BBISBIECHO, YTO DS
(GbakTOpoB TakMX Kak BbICOTAa HaA Yp. MOpS, KOJUYECTBO OCAJAKOB U
CpellHeMecCsiuHasi TeMIepaTypa BO3/ayXa BO BpeMsl BEreTallud PACTEHUN HIParoT
OCHOBHYIO pOJIb B (OPMUPOBaHUM TMPOAYKTUBHOCTH Y COPTOOOpaslloB U
Koppenupyet ¢ Mopho- GU3NO0TOTHYECKUMU MTPU3HAKaAMU KapTodes.

4 KomnmecTBo 0caiK0B BO BpeMd BereTalii KapTodesis, MM
B Ypo:xkailHocTh KapTodeis (pacuéTHas), 1/Ta
140 0.0118x+ 43.642
- Y=u X . 170
iﬁg R =0.1976 ¢ 120
30 r=0.445 -0 80
60 S0 2 S0
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& 30 ) . B -
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0 500 1000 1500 2000 2500 3000 3500 4000
BeicoTa HAX YPOBHEM MOPSI, M

Pucynok 3. 3. 7. - Koppeasinusi MexKIy YpO:KaifHOCTbIO U KOJIHYECTBOM OCAIKOB,
BbINNABIIMX BO BpeMsl Bereraunu Kaprodgessi B 3aBHCUMOCTH OT BbICOThI HA/l YyPOBHEM
MOpH.
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Pesrome

Peakuust coprooOpa3ioB kaptodenass B YCIOBHIX JKApPKOTO KJIMMarta
XypOCOHCKOTO pailoHa TECHO CBsi3aHa C TE€HETUYECKUMH OCOOEHHOCTBhIMU
U3YYEHHBIX COPTO0Opas1oB KapToders.

[IpusHak BbICOTa pacTeHU y cOpTOOOpa3oB KapTodens B pa3HbIX (azax
pa3BUTHS PpACTEHU UMEET pa3Hble I[OKa3aTeld, U KOPpeIupyeT Kak C
TeHEeTUYECKUMU OCOOEHHOCTBSIMH COPTOO0Opa3loB KapTodens, TaK U C BIUSHHEM
arpoKJIMMaTUYeCKUX (PAKTOpOB cpelabl Ha KaxaoW npu3Hak. Takue copra
kaprodens, kak Myxa06at, Tamxukucran u PamT UMEOT BBICOKMI MOKa3aTeib
noBeIcoTe pacTeHui (82.3 - 93.3 ¢cM) 10 CpaBHEHHIO C IPYTUMH COPTOOOpa3IaMHu.

B 3Tux ycioBusix BBICOKHE NOKA3aTENH IO MPOJTYKTUBHOCTH HAOJIIOIAIOTCA
y coptooOpasnioB Myxa66ar, Pamr u Tamkukuctan (6osiee 535 r/pacrenuii),
TOTJIa Kak coprooOpasiibl, Paitzadan, Kion - 27 u Pamr (2) umenu ot 200 no 460
r/pactenuii, uro B 1.5 - 2.0 pa3za meHsble, yeM y coptoB Myxa6bar, Pamt u
TaKUKHUCTaH.

Haubonee ypokailHBIMM OKa3alluCh Takue coptooOpasipl, kak Humydap,
Myxa66ar u rubpun F; (Hunydap x Kion - 2) y KOTOpBIX 3TOT MOKa3areib
coctaBisieT - 25 - 27 1/ra. Hapsany ¢ atum, Takue copTooOpasisl kaprodens, Kak
Knon-27, Pamr u Pamr(2) umeror 10.0 - 17.5 1/ra, yto B 1.5 — 2.0 pa3za meHblie,
4YyeM y Jpyrux coproooOpas3noB kaprodens. [lo obOmeil Ouomacce BBICOKHE
nokasartesu HabmoarTes y coproodpasioB Humydap, Myxab0ar, TamkukucTaH,
Pamr u I'mbpun F; (Hunydap x Knon -2), u cocrasmstor -35.0 - 39.5 1/ra.
Opnako, Takue coptooOpasiibl, kak Kion - 27 u Pamt(2) umetror no 25,0 1/ra, uro
Ha 40 — 58% wmeHbIIIe, YeM y APYruX cOpTooOpas3oB kaprodens. Takum odpazom,
copra Myxa66at, Pamit nu TaiKukucTaH SBISIOTCS HauOOJEe KapOoyCTONYMBBIMU
COpPTaMH U UX MOXHO PEKOMEHJ0BaTh B OyIyIlieM JJi pa3MHOKEHUSI.

Cpenu KOJIEKIIMOHHOTO MaTtepualia KapToess B YCIOBUAX XYPOCOHCKOTO
paiioHa, pacroNoKEHHOTO Ha fore Ta/KUKHCTaHa MO MPOJAYKTUBHOCTH OCOOECHHO
OTIIMYAIOTCS TaKue copTooOpasiel, kak bynadma, Tamkukucrtan (K), Kinon - Ne73,

Kion - 15t), Kiton Ne 13tj, Kion ®aiizadan u Fi(Huydap x Kion - 2), Pam (611
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- 800 r/pactenme), KOTOphIE MPEBHIMIAIOT CPEIHHUN IMOKa3aTelh COPTOOOPA3IIOB
kaprodens Ha 24.0 - 62.4%. DTO CBHUIETEILCTBYET O TOM, 4YTO aJalTHBHAsS
peakiusi 3TUX COpPTOOOPa3lOB K YCIOBHUSM BBICOKOM TeMIiepaTypbl Ooliee
3HaYyuMas, 4YeM Yy JpYrHX COpPTOOOpa3loB Kaprodens, a Takke, YeM Y
cranaaptHoro copra Kapaunan. CrenoBaTeiabHO, MOXKHO HUX PEKOMEHIOBATH K
HIMPOKOMY BHEJPEHHUIO B TPOU3BOACTBEHHBIX YCIOBUSX fora TaIKUKUCTaHA.

CrnenyeT Takxe OTMETUTh, YTO MPOAYKTUBHOCTH COPTOOOPA3LIOB KapTodes
Ha BbicoTe 550 - 2550 M Hax yp. Mops B cpeHeM coctarisier 280 - 570 r/pacTenue
COOTBETCTBEHHO. OHAKO, 110 MEPE MOBBIIEHNS BBICOTHI HaJ yp. Mops oT 2700 mo
3600 M Ham yp. Mopsi HaOMIOAAETCS CHUKEHHE CPETHEMECSYHON TeMIepaTyphl
BO3ayxa oT 19 no 15°C, a Taxxe u yMEHBIIIEHUE KonuecTBa ocaakoB (ot 80 mo 50
MM), YTO BBI3BIBACT CYIIECTBEHHOE CHW)XCHHME MPOJYKTUBHOCTH COPTOOOPA3IOB
kaprodens (ot 500 no 310 r/pactenue).

B xoxe uccinenoBaHue Takke BBISBICHO, YTO MEXIY YpPOKaWHOCTBIO U
KOJIMYECTBOM OCAJIKOB HaOromaercs ciabas koppensiuonHas cBs3b (I = 0.445).

Takum oOpazoM, pe3yabTaThl JAaHHOW JUCCEPTANMOHHON pabOTHI MAloT
OCHOBAHME 3aKIIOYUTh, YTO OCOOEHHOCTH MHOTUX MOpP(DOJIOTHYECKUX U
(bU3HOIOTUYECKUX TPU3HAKOB COPTOOOpA3IoB KapTodesiss B YCIOBUSX Iora
TamxukucraHa CBsI3aHbl C TE€HOTUIIMYECKUMHU OCCOOEHOCTSMU o0pas31oB
KapToens U KOppenupyrT ¢ (hakTopamu Cpelbl, B YACTHOCTH C KOJIUYECTBOM

OCaJIKOB U TEMIIEPATYPOH BO3/1yXa.
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'JIABA IV. 3ABUCUMOCTDB ITIPOAYKTUBHOCTHU COPTOOBPA3IIOB
KAPTO®EJIA OT CPOKOB IMOCAJAKHA
4.1. O neTHeM CcpoKe MOCaaAKN KapTodeis

B ycnoBusix BBICOKOM TemmepaTypbl BO3QyXxa Ha tore Tamkukucrana
pa3paboTku U HaydHOe 0OOCHOBAaHUE ITyTEH MOYUYCHHUS IBYX YPOXKAeB KapToQes
UMEET NMPAKTUICCKOE 3HAUCHUE.

CnenyeT OTMETHTb, YTO K HACTOSIIEMY BpEMEHH cllabo pa3paboTaHbI
METOJIbI HMCTIOJB30BAHUS JUIsl BTOPUYHOW IMOCAJAKH KIyOHH paHHEro (IepBOro)
ypokast kapTtodens.JlaHHbI TOAX0A WMEeT BaXKHOE HAYYHO - MPAKTUYECKOE
3Ha4YCHHE B JeJie YBEITUYCHUS IPOU3BOJICTBA KapTOdens B TOJ U yIOBICTBOPCHHE
CYTOUHOM MOTpeOHOCTE Ha IyIlly HACEICHHUS.

HeoOxomuMo OTMETHTH, YTO TIyTeM TPOBEACHHS JIETHEH TOCAaIKH C
UCIIOJIb30BAaHUEM  CBEXKEYOpaHHBIX  KIyOHeM  oTmazaer  HEOOXOAUMOCTb
JUINTEIBHOIO 3MMHE-BECEHHETO XpaHEHUS CEMEHHOTO MaTrepuajja, 4YTO TaKxKe
SBIISIETCS. HE MAJOBAKHBIM KPUTEPHUEM TOBBIIICHUE YPOBHE MPOIOBOIHLCTBEHHON
0€30I1aCHOCTH.

C npyro#i cTopoHbl, cIoco0 JIETHEH MOCAAKU CBEXKEYOpaHHBIMH KITyOHSIMH
KapTodess CIYKUT BaKHBIM METOJOM OOpbOBI C BBIPOXKACHHEM KapTodens u
3¢ (HEKTUBHBIM IPUEMOM JIJIsl OpraHU3alUd CEMEHOBOJICTBA KapTOdes B yCIOBUAX
fora TapkukucTana, a KiIyOHH KapTodess, MOJydeHHbIE MyTeM IBYX YPOXKaeB
OTJIMYAIOTCSI MEHBIIIEH CKIOHHOCTBIO K M3pacTanuto [33, 58].

Jlns cHATHS Tepuojia TOKOSL y CBEXeyOpaHHBIX KiIyOHeH kaprodens
HEOOXOJMMO KOPOTKOE BO3JCHCTBHE Ha HHUX TIOCPEIACTCBOM  BBICOKOMU
TEMIEPATYPhI JINOO HUZKOW TEMIEPaTyphI.

Kak moka3zaHO HEKOTOpHIMU aBTOpaMH, s NPOOYKICHHUS TIa3KOB Yy
CBeXEYyOpaHHBIX KIyOHEH KapTodens BaXHYI pPOJIb HUIPAIOT PACTBOPUMBIC
yIaeBoJbl (caxapa), KOTOpbIe HMMEIOTCSI B COOpaHHBIX JjeroM KiyOHeil. Hamo
OTMETHUTh, YTO Y CBEKEyOpaHHBIX HEMO3PENbIX KIyOHEH KapTodens COmepKUTCs
MHOTO CaxapoB, M MO3TOMY Takue KIyOHM [Hal0T Jy4llIMe POCTKH, 4yeM Oosee

co3peBire Ki1yoHu kaprodes [111].
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Kpome Toro, Momnossie cBexxeyOpaHHbIe KIyOHH TAIOT JYYIINE POCTKUA OT
CISIIMX TJA3KOB Ha TMOBEPXHOCTH KIyOHEW IO CpaBHEHUIO C KIyOHSIMH,
XpaHUBIIUMHUCS B TeueHue 7 - 10 nHel B XpaHUIUIIAX.

31ech yMECTHO OTMETUTh, UYTO KPaTKOBPEMEHHOE BO3JCHUCTBHE Ha
cBeXKeyOpaHHbIe KIyOHHM BbIcOKOW Temmeparypel (30 - 35°C) mpoOyxkaaer
npopacTaHue Trja3koB KiayOHeu. Takas o00paboTka KiIyOHEW TIpH BBICOKOU
TEMIIEpaType, CIIOCOOCTBYET TPOIECCY IMpeBpalleHus Kpaxmajga B caxap u
YCWICHHIO JbIXaHUsi KIyOHeW mpu XpaHeHuu. Hapsgy ¢ stum  cmocoOowm,
JUTNTEIIbHAST BBIICPKKA CBE)KCYOpPAaHHBIX KIyOHEH NpW HHU3KOH TeMIlepaType
(oxono 1° C) Tarxke CrocoOCTBYeT UX MpopacTaHHio. B 3ToM ciydae BCieacTBHE
OUYEHb 3aMEJIEHHOTO TMpoIllecca JbIXaHUs B KIyOHSX HAKAIUIMBAIOTCS caxapa.
[TyTeM Bo3jeicTBUS Ha CBeXeyOpaHHbIe KIIyOHU KapTodens yepeaoBaHus (uepes
Kaxaple 7 — 8 pgneit) Huskoi (1 — 2° C) u Bbicokoit (31° C) Temmneparypsl
IPOMCXOIUT MPOpacTaHue I1a3koB kiyoHei [133, 9].

JIByxypoxkaiiHas KynbTypa KapTtodens MOXeT OBITh C  YCIEeXOM
UCIIOJIb30BAaHA B Pa3IMYHBIX pailoHax fora TamKuUKUCTaHa, TaK Kak 371eCh
0e3MOpOo3HbIN Tiepuoa cocTtaBiser Oosiee 180 gHEl 3a CE30H BbIpaAlIMBaHUS
pactenuii (JIETO - OCEHB).

Kak coobOmaror aBtopel [133, 4], dopmupoBanue u AaidbHEHIICE
(GyHKIIMOHUPOBaHUE KIIYyOHsI 0a3upyeTcsl Ha 1eJIOM KOMIUIEKCE (PU3UOIOTUUECKUX
IIPOIIECCOB U MOXKET OBITh pa3/IesIeHO Ha HECKOJIBKO MOCIIEI0BATEIBHBIX ITAIOB.

B uenom, mokoill kiyOHEH SBISETCS aJanTHUBHOW peaklUuel OHTOreHe3a
kapTodens, oOecreuyrBaroIIero yCIemHoe BOCIpou3BeaeHne Buaa Solanum
tuberosum [235, 310, 95]. [To okOHYaHUM TIEPHOIA MTOKOs Y KITyOHEH MPOUCXOAUT
npoOyXKJIEHHE TOYeK W HWHTEHCHUBHBIH POCT MPOPOCTKOB C (HOPMUPOBAHHEM
KOpHEHl y wuX ocHoBaHUS. B 3TO0 Bpemsi KiIyOeHb M3 3amacHOrO oOpraHa
MpeBpaIaeTcs B JOHOPHBIA U CTAHOBUTCS MCTOYHUKOM MUTATEIHHBIX BEIIECTB U

OQHCPIrun aJjis1 NOAACPKAHUA KUBHCACATCIILHOCTH PAa3BUBAIOIIUXCA ITPOPOCTKOB

[311, 9].
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Takum o0Opa3om, mpu JETHEM CpPOKE MOCATKU CBEXKEyOpaHHBIX KIyOHeEi
HEOOXOMMMO COOJIIOATh  BBIMICMIEPEUYUCICHHBIE CIOCOOBI W OCOOCHHOCTH
NPUTOTOBJICHHSI CEMEHHOTO Marepuala K mocaake. Mcxoas w3 3TOro, Bce
arpoTeXHUYecKre MpHEMBI IO BO3ZCIBIBAaHUIO KapTodesns B JETHEe BpeMs
CYIIECTBEHHO OTJIMYAIOTCS OT PaHHE - BECEHHErO0 Cpoka mocaaku. s Toro,
9TOOBI TOOUTCS XOPOIIMX YCIIEXOB OT JIETHETO CPOKa MOCAIKH U CBOCBPEMEHHO
BBITIOJIHUTh BCE arpOTEXHOJOTHYECKHe MPUEMBI HEOOXOIUMO B Te€UeHHE (peBpasisi
IIPOBOJNTH paHHE - BECEHHIOIO TMOCaAKy KapTodelns. YOOpKy ypoxkas BECEHHEIro
CpOKa MOcaJkKu KapTodesass HeoOX0AUMO MPOBOAUTH, Korja 00TBa pacTEHUN emié
3eneHas. Cpennuil pazmep popMUpOBaBIIMXCS KIIYOHEH TOJKEH cocTaBisaTh 40 -

80 r.

Ta6nuna 4. 1. 1. - MopdoJsioruueckasi XapakTepUCTHKA TeHOTHIIOB/COPTOB KapTodeJisi IpH

JIETHEM CPOKE MOCaIKA

Copran BricoTa Macca OOTBBHI, Macca kopHei,
he KJIOHBI pacTeHuii, cM r/pacTeHue r/pacTeHue
1 Kapaunan 42 148 50
2 AH-1 50 160 70
3 bynadma 44 126 40
4 Hunydap 55 280 150
5 daiizaban 65 130 75
6 Pamr 68 115 75
7 Tamxukucran (K) 67 175 45
8 Tamxukucran (JI) 70 160 80
9 z)l(HI/myq)ap x Kion - 67 215 o
10 Kion - Ne 73 70 310 90
11 Kion daitzadan 68 150 65

Cpennee 60.5 169.9 75

HCP o5 0.6 4.18 1.13
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B cBi3m ¢ STMUMH OCOOCHHOCTSMH BO3JEIBIBAHUS JICTHEH TOCAIKH
KapTtoderns, HaMd TPOBEICHBI TOCAIKH CBEXKEYyOpaHHBIX KIyOHEH pa3HBIX
copTooOpasnoB kapTodens B yCIOBUSX XypPOCOHCKOTO paiioHa XaTJIOHCKOM
obnmactu PecnyOnmky TaKWKHCTaH, C IEIBIO BBISBICHHUS BO3MOXKHOCTH CpPOKa
netHel (1 — oe aBrycra) u oceHHel (1 - oe ceHTsI0ps) mocaaku KapToders.

B ycnoBusix XypoCOHCKOro paiioHa pa3Hble COPTOOOpasmbl KapTodels
UMEIOT Pa3HbIC MOKA3aTeNId MO BBICOTE PACTEHUI, Macce OOTBBI M Macce KOpHEU

(Tabmnuma 4.1. 1).

Ta6auua 4. 1. 2.-lunamuka (popMrpoBaHusi BLICOTHI pacTeHHii y cOPTO00pa31oB

Kaprodesis
BricoTa pactenunii, cMm:
Coprta U KJIOHBI
Ha 1-oe ceHTaA0ps Ha 1-oe OKTAOps Ha 1-oe HOSOps

22 30 42
Kapaunan (cranmapr)
AH-1 25 33 50
bynadma 10 15 44
Hunydap 25 35 55
daiizaban 32 44 65
Pamr 30 45 68
Tamxukucran (K) 37 47 67
Tamxukucran (JI) 38 48 70
Fi(Hunydap x Kion - 2) 25 36 67
Krom - Ne 73 39 50 70
Kion daitzadan 45 56 68
Cpennee 29.82 39.91 60.55
HCPgys 0.79 0.9 0.6

Kax Bunno m3 Tabmuiet 4.1.1, Hanbosee BbICOKUE cTeOIM HAOTIOMAIOTCS Y
coproobpaszuoB Pamr, Tamkukuctan (K), Tamxukucran (JI), Fi(Hunydap x Kinon

- 2), Kion - Ne 73 u Kion ®aiizaban. Beicota pacrenuii y Hux cocrasmia 65 - 70
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cM, uto Ha 10 — 21 cm Gombinie, yeM y Ipyrux coptoodpasmnoB kaprodens. Cambie
HU3kHe crebnu HalmomaroTcss y coptoB Kapmunan u bynadma, mmesmme
cooTBeTCTBEHHO 42 1 44 cM. B cpenHeM y Bcex copTooOpas3ioB kapToders BbicoTa
pactenuii cocraBuiua 60,5 cM.

Kak BugHOo M3 manuHbx Tabmuusl 4.1.2, npu mpoBeeHUH JIETHEH MOCAIKU
copToo0Opa3noB Kaprodens pasHble 00pas3lbl MMEIOT pPa3HbIE IOKA3aTesld II0
JTUHAMHKE HapacTaHUs BBICOTHI CTEOICH.

Kak BugHo u3 pucynka 4.1. 1, Bbicota pacteHuil B cpeaHem u3z 11
copTooOpasnoB kaptodens ot 1 ceHTsopst 1o 1 — ro okts0ps HapacTaeT HalO0.1 cMm,
a B mepuoa ot 1 - ro okTsa0psa 10 1 - ro HOsIOpst Ha 20.6 cM, YTO COBMAIAET C

Me)I((l)aSHBIM IICPHUOAOM IBCTCHUA U KJIY6H€O6paSOBaHI/IH.

70
60
50
40
30
20
10

0

39,9

298

Ha 1-0e ceHTAOPSA Ha 1-oe oRTAOPA Ha 1-oe HoAOpsA

B Buicoma pacmenuii, cm

Pucynok 4. 1. 1. - JlunaMuka HapacTaHusi BbICOThbI pacTeHMii kaprtodessi npu

JICTHUX CPOKaX MOCAAKH.

Takum 00pa3oM, y copTooOpas3iioB kapTodess npu3HaKk HapacTaHUE BHICOTHI
pacTeHUWi B TEUYCHHE BETETAllMM JUHAMUYHO yBenmumBaeTcs. [1lo macce OOTBBI
HanOOJIbIITNE TTOKA3aTeNu Ha0IoaatTes y coproodpasmnos — F(Hunydap x Kion -
2), Hunydap u Kion 73, umesiiue coorBerctBeHHO 215, 280 u 310 r/pactenue, a

HAaWMEHBIIIME TIOKAa3aTeu MMEIOT copTooOpasiel Pamt, bynadura u daiizaban,
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cootBercTBeHHO 115, 126 m 130 r/pactenue, yto B cpemHeM coctaBmio 169.9

r/pacterne. Macca kopHeil y coprtoobpasmoB Humydap m Kion - 73, umeno

cootBeTcTBeHHO 150 1 90 r/pactenue, y coproodpasioB bynadma, Tampkukucran

(K) u Kapaunan coorBerctBoBano 40, 45 u 50 r/pacrenue). B cpennem naHHbII

MPU3HAK Y BCEX COPTOOOPa3IOB COCTaBUI 75 T/pacTeHue.

Takum o0Opa3zoM, Takue MpHU3HAKU COPTOOOpa3loB KapTodens, Kak BbICOTa

pacteHuid, Macca OOTBBI M Macca KOpPHEW B 3aBHCHUMOCTH OT UX T'€HETHYECKOU

OCOOCHHOCTH W BIIMSHHS AI'PO3KOJIOTHYCCKHUX (baKTOPOB IMPOABIIAIOTCA IIO0 -

pasHoOMY.

Ta6auna 4. 1. 3. - KoaimuecTBo KiIy0Hel, Macca 0IHOT0 KJIYOHS U POAYKTHBHOCTH

copT000pa3n0B KapTo(eJisi IPH JIETHEM CPOKeE MOCATKH

KonnuecTtso
No Copra 1 KoM G, Macca oanoro | IIpogyKTUB-HOCTB,
B —— KJIyOHsI, T r/pacteHue
1 Kapaunan (cranmapr) 4.1 40.1 164.4
2 AH-1 7.1 60.2 410
3 bynadma 6.1 65.1 310
4 Hunydap 9.1 30.1 273.9
5 daitzaban 6.6 70.1 398.2
6 Pamr 7.2 67.8 350.1
7 Tamxuxucran (K) 8.7 64.3 430.2
8 Tamxukucran (JI) 8.9 60.0 421.3
9 F1(Hunydap x Kion - 2) 7.5 65.3 440.3
10 Kion - Ne 73 8.2 60.0 482
11 Knon ®aiizaban 6.9 61.2 367
Cpennee 7.31 58.6 367.9
HCP o5 0.10 0.68 7.22

Haubonwiee konuuectBo kiayOHei (8.2 - 9.1 mir./pacteHue) HaOm0qaeTCs

y Takux coptooOpasioB kaptodens, Kak

Kimon - 73, Tamxukucran (K),

Tamxuxkuctan (JI) u Hunydap, a Haumenblliee konuyecTBo kiyoneit (4.1 - 6.1
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mT./pacrenne) umeror Kapaunan n bynadia, mpu cpemneM mokaszaTene JTaHHOTO
npHU3HaKa y BCeX copTooOpasios - 7.31 mr./pactenue (Tabmuna 4. 1. 3).

[lo mnpuszHaky Macchl OJHOrO KIyOHS OCOOEHHO OTJIMYAIOTCS TaKue
copToobpasiibl, kKak Pamr, ®aitzaban u bynadiia, y KOTOpIX JaHHBIN MOKa3aTelb
coctaBui 65 - 70 r, npotuB 30 - 40 r y coproobpasnoB Hunybap u Kapaunan. B
CpellHEM y cOpTooOpa3oB kapToders Macca OJJHOTO KiyOHs cocTaBuia 58.6 T.

Takue mpu3HAKH, KaK KOJIMYECTBO KIYOHEHW IMOA KyCTOM, Macca OJIHOTO
KIyOHS ¥ TNPOAYKTHUBHOCTH TOXE B 3aBUCUMOCTH OT TE€HOTUIIMYECKOU
O0COOEHHOCTH COPTOOOPA3IOB KapTodes UMEIOT Pa3HbIe MOKA3ATEIIN.

[To ypokaitHOCTH OT APYTUX COPTOOOPA3IOB OCOOCHHO OTIUYAIOTCS TaKHE
coproobpasiibl, kak Fi(Hunydap x Knon-2), Kion -Ne 73, Tamxuxuctan (JI) u
Tamxukucran (K), umeronue yposxkatnocts ot 22.02 no 24.10 1t/ra (wnmm Ha 19.7 -
31%) OoJsbllle CpemHEro IoKaszaTess JAaHHOTO IMpH3HAaKa IO BCEM COpTam
kaprodens). [lo wuHAEKCYy ypokas BBICOKHE IOKa3aTeldd HAOMI0MAI0TC Y
coproobpasioB AH-1 u Tamxukucran (K) (54 - 63%), a HanMeHbIIHIA TTOKa3aTETh
y coptoB Hunydap u Kapaunan (38.9 - 45.4 %). Cpennuii mokazaTeib M0 UHIEKCY
ypoKasi y Bcex copTooOpasioB kaprodens coctapisieT 54.4%.

Kax BunmHo u3 qanubix Tabnuiel 4.1.4, Hauydime nokazaTreiu Mo Mpu3HaKy
oOmrast buoMacca Habmomaercs y coprooopasnos Tamxukuctan (JI), Fi(Humydap
x Kion - 2) u Knon - Ne 73, umeromux ot 774 no 892 r/pacrenue, a y Takux
copToobOpa3ioB, kak Kapaunan u bynadima ora cocraBmia cooTBeTcTBeHHO 362.4
u 563. 1 r/pacteHue, a B CpeTHEM Yy BCeX COpTOOOpa3ioB — 673.2 r/pacTeHue.

Tab6auna 4.1.4. — IIpoayKTHBHOCTD, 0011251 OHOMAacCa, YPOKAWHOCTD M HHICKC YPOKas y

COpT000pPAa3n0B KapTOo(eJisi IPH JIETHEM CPOKeE MOCATKHA

IIponyxTus- Obmas NHupekc
YpoxxallHOCTb,
Ne Copra 1 KJIOHBI | HOCTb, 6unomacca, / ypoxas,
T/Ta
r/pacTeHue r/pacTeHue %
Kapaunan
1 164.4 362.4 8.22 45.4
(crarmapr)
2 AH-1 410 657.4 20.50 62.4
3 bynadma 310 563.1 15.50 95.1
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IMpoxoskenne Tadauna 4.1.4
4 Hunydap 273.9 703.9 13.70 38.9
5 daiizabay 398.2 667.7 19.91 59.6
6 Pamr 350.1 678.2 17.51 51.6
TamxukucTadn
7 430.2 679.4 21.51 63.3
X)
Tamxukucragd
8 421.3 774 21.07 54.4
(D
Fi(Hunydap x
9 1 ybap 440.3 789.8 22.02 55.7
Kion - 2)
10 Kion - Ne 73 482 892 24.10 54.0
11 Kion ®daitzaban 367 637.3 18.35 57.6
Cpennee 367.9 673.2 18.4 54.4
HCP o5 71.22 12.0 0.44 0.83

[lIo cBoell MPOAYKTUBHOCTH OCOOCHHO OTIMYAJIUCh Takue COpPTOOOpa3libl
kaptodens, kak Fy(Hunybap x Knon - 2), Kinon - 73, Tamxkuxucran (K)
Tamxukucran (JI), umemme 367 - 482 r/pacTeHue, a Takue COPTOOOPA3IIbI
kaprodens, kak Kapaunan u Hunydap numenu Bcero nuib 164 - 274 r/pacrenue,
JaHHBIN TPU3HAK B CPEIHEM Y BCEX COpTO0Opas3oB coctaBmi 367.9 r/pacTenue.

Takum o00pa3om, B 3aBUCUMOCTM OT TE€HOTHIIMYECKUX OCOOEHHOCTEH
COpTOOOpa3IOB KapTodesnss U  arpodKOJOTHYecKux (HaKTOpOB Cpeabl  IIO0
MPOYKTUBHOCTH HAOIIOJAETCsl OOJIBIIIOE BaphUPOBAHUE MEXKIY COPTOOOpa3iaMu
kaprodens. B menom, Bce HOBbIE copTooOpasibl KapTodess Mo MPOIyKTUBHOCTU
3HAYHUTEJIBHO MPEBBIIAOT CTaHIApTHBIN copT Kapaunan (Ha 57 - 340%).

[To ypoxalfHOCTH OT IPYrHMX COPTOOOPa3lOB OCOOCHHO OTIMYAIOTCS TaKue
coptoobpasiibl, kak Fi(Hunydap x Knon-2), Kinon -Ne 73, Tamkukucran (JI), u
Tamxuxuctan (K), umeromue ypoxxkaitHocts oT 22.02 mo 24.10 t/ra (vwmm Ha 19.7 -

31%) Oonbplme cpemHEro IoKaszaTeNs JaHHOTO MpH3HAKa IO BCEM cOpTam
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kaprodens). [lo ganHOMY mNpu3HAKy HAWMEHBINHE IOKA3aTeId HWMEIH TaKue
copTooOpasitbl kaprodens, kak Kapaunan u Humydap (coorBerctBenno 8.2 - 13.7
T/Ta), 4TO MO CPABHEHUIO CO CPEIHMM IOKa3aTelIeM y BCeX cOpTooOpas3ioB B 1.5 -
2.5 paza MeHbIIIE.

[To unAEKCy ypoxasi BHICOKME TOKa3aTelu HaOMI0AaITCI y COPTOOOpasIoB
bynadma, Pamr u Tamxukucran (K) (51-63%), a HaumeHblIUi MoKa3aTeilb y
coproB Hunmydap u Kapaunan (38.9 - 45.4%). Cpenanuii mokaszarenb 1Mo WHIEKCY
ypokasi y Bcex copTooOpasnoB kaprodens coctabiseT 54.4%.

Taxum o6pazom, At MPOBEACHUS JICTHEW MOCAIKHU U TOTYYSHHS] BBICOKOTO
ypokast kapTodens B YCIOBHSX ora TapKMKHUCTaHa MOXHO PEKOMEHIOBAThH
coproobpasubl Tamkukucran (K), Kimon - Ne 73 u Fy(Hunydap x Kion - 2),
KOTOpble oOecreunBaloT noiydeHue 21 - 24 T/ra ypoxkas B BEreTalMOHHOM

NepPHO/Ie - MOCATKKU U YOOPKU ypoxkKasi OT aBrycTa JIo KOHIa HOSIOpsI.

4.2. OceHHUH CPOK MOCAAKU KapTo(des

Hamu B Hawane ceHTsOps ObUTM TIPOBEEHBI TOCAJKH CBEKEYyOpaHHBIX
KIIyOHEH pa3HbIX COpPTOOOpa3OB KapTodens, Kak Crocod OCEHHEro Cpoka
IIOCAJIKU B YCIIOBUAX XYPOCOHCKOIO paiioHa.

Kak mokazasu Hamm WuCCIENOBaHMS, TMPU OCEHHEM CpPOKE TOCAIKH
kapTodenss HaOoIal0TCA pa3HbIe TOKa3aTeNn M0 MpU3HAKaM: BBICOTA PACTCHHIH,
Macca OOTBBI M Macca KOpHEH y coprooOpasiioB kapToders (tadiuma 4.2.1).

Kak BuaHO u3 ganHbix Tabmaunbl 4.2.1, Mo BBICOTE pacTEeHUN CPaBHUTEIIHHO
BBICOKHE TIOKa3aTeNln HabmomaroTcst y coptoodpasioB Kimon - 2tj u Kmon - 73
(cooTBercTBeHHO 55 M 60 ¢M) IO CpaBHEHHIO C IPYTrUMHU 0Opas3ramu Kaproders.
Haubosnee Hu3Kkuii mokasaresib 1o 3TOMy npusHaky umeet copt Pamr (35 cm).

B cpemnem y Bcex coptooOpasiioB KapTodess BBICOTa PACTCHHMA OT
OCEHHEro Cpoka Tmocagkd cocraBisiia 45.2 cMm. Macca OOTBBI y Takux
coptooOpasioB kaptodens, kak Kapmunan um Kmon - Ne 73 cocraBuia
cootBercTBeHHO 110 u 112 r/pacrenue. Otu nokazatenu Obutd Ha 17.4 u 19.5%

OoublIe 10 CpaBHCHHIO CO CPCAHHUM IIOKA3aTCJICM 3TOI'0 rCHETHUYCCKOI0O IMIpU3HaKa
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y Bcex copTtoobpasmnoB kaprodens. Hambonee HM3KMI MOKa3aTenbh MO JAHHOMY
MpU3HAKy HaOIroMaeTcst y coproodpasios kaprtodens - Kion - 13 tj, Kion - 2tj u
Kion - 15t (75 - 90 r/pactenne). B cpenneM y Bcex copTooOpasiioB KapTodes

Macca 00TBBI cocTaBmiia 93.7r/pacTeHue.

Tab6auua 4.2.1. - Bjusinne 0ceHHEro cpoKa MocaJ Ik Ha MPU3HAKH BHICOTHI PACTeHMH,

Macchl 00TBbI U MACChl KOPHeH cOpTo00pa3noB kKapTodesiss B yCJI0BUIX XYPOCOHCKOTO

paiiona

Bricora  pacrenuii, | Macca 6o0TBHBI, | Macca KOpHEM,
CopTa 1 KJIOHBI

cM r/pacTteHue r/pacTeHue
Kapaunan

40 110 40

(ctanmapr)
Koo - 2tj 55 90 30
Kion - 13 ] 40 75 25
Kion - Ne 73 60 112 38
Kion - 15t) 41 90 25
Pamr 35 85 25
Cpennee 45.2 93,7 30,5
HCP 05 0.45 0,84 0,34

Cnemyer OTMETHTB, YTO TI0O Macce KOpHEH MEXIy CopTooOpa3iaMu
OOJBIION pa3HUIBI HE HAOTIOMAETCS U MEXAY COPTOOOpa3aMi OHA BapbUPYET OT
25 no 40 r/pactenue, npu 30.5 r/pacTeHHe B CpPEeJIHEM Yy BCEX COPTOOOPA3IIOB
KapTodes.

Kax BugHO M3 gaHHBIX TaOMUIEI 4. 2. 2, 10 NMPU3HAKY KOJUYECTBO KITyOHEH
Ha pacTeHUE CPABHUTENIBHO OO0JIbIlIee KOJIMYECTBO KIyOHEH UMEIOT COPTOOOpasIbI
Knon - 2tj u Kion - Ne 73 (cootBercTBeHHO 6.2 M 6.9 IIT./pacTeHuE), 4eMm y
JIpYrux copTooOpas3ioB kapTodens. OmgHako, MEXAY IPYTMMU COPTOOOpa3aMu
KapTodesas 3HAYUTEIBHOTO pa3lInyus IO JaHHOMY IpHU3HAKy HE HaOJ0IaeTcs.
Tonmbko copt KapamHanm mMeeT 3HAYMTEIHLHO MEHBINIE KOJIMYECTBO KIyOHEW Ha

pacTeHue, 4em JApyrue coprooOpasibl KapTodess, a TakKe M0 CPAaBHEHHIO CO
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CPEIHUM IIOKa3aTeJIeM AaHHOTO MPU3HAKa Y BCEX COpTooOpa3moB Kaprodens (Ha
2.5 mr./pacrenue win xe Ha 78.1%).

Taxke 1Mo MpU3HAKY Macca OJHOTO KIYOHs MEXKAY copTooOpasuamu Kaprodes
ocoboro pazmuuusi He HabmomaeTrca. Tonpko y copra Kapamnan nabmiomaercs
CPaBHHUTEJIFHO HH3KHH TOKa3aTellb, YeM Y IPYTUX COPTOOOPA3IOB U CPEIHETO

MoKasaTelis IaHHOTO MPU3HAaKa y BCeX copTooOpas3ioB kaprodens (Ha 17 r umm xe

Ha 55.2%).

Ta6auna 4. 2. 2. - BausiHue 0CeHHEro CPoKa nocajki Ha NPOAYKTHBHOCTH COPTO0OOPA30B

KapTodeJisi B yCJIOBUAX XYPOCOHCKOI0 pailoHa

KommuectBo
IIponyKTHBHOCTS,
Copra 1 KIOHBI KITyOHEH, Macca ogHOrO KIyOHS, T
r/pacTeHue
IIT./pacTeHUI
Kapaunan
3.2 30.8 98.6
(cranmapr)
KiioH - 2t 6.2 48.4 300.1
Ko - 13 t 5.2 52.1 270.9
Kion -Ne 73 6.9 49.7 342.9
Kion - 15t 5,8 52.5 304.5
Parur 54 53.4 288.4
Cpennee 5.5 47.8 267.6
HCP 05 0.6 0.51 5.55

B cpenneM y coproobpasioB kapTodeias Macca OJHOTO KIyOHS OCEHHETO
Cpoka nmocaaku coctaBuia 47.8 T.

[To mpu3HaKy MPOIYKTUBHOCTH HanOoOJIee HU3KHI MTOKa3aTellb Habro1aeTes
y copra Kapnunan, umesmuii Bcero 98.6 r/pactenue, uyto Ha 167 r/pactenue (v
e Ha 171.4%) meHblie, 4eM TMoOKa3aTeslb JaHHOTO MPU3HAKa B CPEIHEM IO BCEM
coptoobOpasiiam kaptodens. Haubosiee TpOIyKTUBHBIMU OBUIA COPTOOOPA3IILI
kaptodens Kion - 2tj, Knon - 15t) u Knon - 73, umesmme 300 - 343 r/pactenue.

Takum 00pa3om, MpU MPOBEICHUHM OCEHHETO CpOKa MOCaaKu KapTodess 1o

NPU3HAKY MPOAYKTUBHOCTH B 3aBHCHUMOCTH OT T€HOTHUIIMYECKUX OCOOEHHOCTEH
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COpTO00pa3LoB KapTo(demns U arposIKOIOTUYECKUX (PaKTOPOB cpeabl HAOII0aeTCs
3HAYMUTEIBHOE  BapbUPOBAHHE MPOAYKTHBHOCTH MEXIYy COpPTOOOpa3uaMu
kaprodens. B menom, Bce HOBbIE copTooOpasiibl KapTodess Mo MpOoyKTUBHOCTH
3HAYUTENIbHO MPEBBIMIAIOT CTaHAapTHBIN copT Kapaunan (Ha 172 - 244 r/pactenue
win ke ot 173.7 o 246.5%).

[IpoBeneHHbIe HCCAEAOBAHUS TMOKa3aJid, YTO OCEHHHHM CpPOK TOCAIKU
COpTOOOpa3oB KapTodens Mo-pa3HoMy BIWAET Ha MpPU3HAKH OOIIeld OMOMAacCCHI,
YpO’KaMHOCTH U MHZACKCa ypoxkas (Tabnuma 4.2.3).

Kak BuaHO u3 Tabmuis! 4.2.3, o mokas3aTeinro o0IIer 0nomMacchbl 0COOEHHO
ornnuarotcs Knon - 2tj, Kion - 15t) u Kion - Ne 73, umeroiue cOOTBETCTBEHHO
390.1; 394.5 u 4549 r/pactenue. OTH TOKa3aTeNUd TMPEBBIIAIA CPEIHUMN
mokasaTeib JAaHHOTO MpH3HAKa Cpeaud BceX copTooOpasmoB Ha 8 - 26.1%.
Oco0eHHO BBICOKOYpOXaWHBIMU ObUTM KJIOHBI Kion - 15t u Kimon - No 73,
KOTOpbIE UMEIOT COOTBETCTBEHHO 15.2 m 17.1 T/ra ypoxas. OTH cOpTOOOpa3IIHI
Kaptodenst B Tpu pasza OoJibllie UMEIOT ypoxkai, yeM copT Kapnunan. Cpennsis
YPOXKaHOCTh Y BCEX COPTOOOpa3LoB KapTo(denass OT OCEHHEro Cpoka MOCaJKU
cocraBisier 13.4 1/ra, a uHaekc ypoxas 74.1%. Ilo uHAEKCy ypoxkas Mexmy
HOBBIMH COpTOOOpasiamMu kapTodens 0coObIX pa3nnunii He HaOmogaeTcs. Cambiid
HU3KUW ToOKa3aTeilb MO JaHHOMY Mpu3HaKy HaOmomaercsa y copra Kapaunan
(47.3%), a makcuMyM y copToobOpasia kaprodens Kion - 13 tj (78.3%).

Takum oOpa3om, MpHU MPOBEACHUN OCEHHEH MOCAJKU HOBBIX COPTOOOPA3IIOB
Kapropenass B 3aBUCUMOCTH OT MX TI'€HOTHUIMYECKUX OCOOCHHOCTEH U
arpoOTEXHUYECKHUX YCIOBUU BO3JEIBIBAHUS MOXKHO MOIy4uTh oT 13.5 no 17.1 T/ra
ypOXxasi.

Hcxons u3 3Toro, oceHHUi (B Hayane CEHTSAOps) CPOK IMOCATKU HOBBIX
copToo0pas3oB KapTodens B yCIOBHSAX >KapKoro kimMara TapkukucTtana (Ha
BbIicOTe 550 METpOB Haa yp. MOpPsI) MOXHO PEKOMEHJI0OBaTh, KaK HOBBIA CIOCOO
NOJIy4eHUs ypoxkas kaprodens B cpeaHem 13.5 1/ra B ycnoBusx XypOCOHCKOTO

panoHa.
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CnenyeT OTMETHTb, YTO B MEPHOJ CEHTAOPHh - HOSIOph B YCIOBHSX IOra
TamkukucTana J0CTaTOYHO CYMMBI 3(DPEKTUBHBIX TEMIEPATYP B OCEHHUI Mepro

MMOoCaaKU MJIA ITOJYYCHHA ITIO3OHCTO YPOIKasid KapTO(I)CJ'ISI.

Tabauua 4.2.3. - Bausinue oceHHero CPoKa nocajKu Ha NPU3HAKH . o01asi ouomacca
pacTeHuii, ypo:KaiiHOCTh M HHJIEKC YPOKasi Y COPTOOOpa3noB KapTogeis B yCJAOBUAX

XYpPOCOHCKOr0 paiioHa

O06mmas ouomacca,
Coprta 1 KJIOHBI VYpoxaitHocTs, T/Ta | UHIekc ypoxas, %
r/pacTeHue
Kapaunan 47.3
208.6 4.9
(ctanmapr)
Kion - 2] 390.1 15.0 76.9
Kion - 13 4 345.9 13.5 78.3
Kion - Ne 73 454.9 17.1 75.4
Koo - 15t 394.5 15.2 77.2
Pamr 373.4 14.4 77.2
Cpennee 361.2 13.4 74.1
HCP 05 5.59 0.27 0.70

Kax nmokazanu Hamm mccienoBaHus, B pa3Hble CPOKHU MOCATKU KapTodess B
yCcIoBUSIX XYPOCOHCKOTO paiOHa MOXKHO TOJydaTh pa3HbIe IOKA3aTeau I0
ypoxkaitHocT. OCOOEHHO BBICOKHMI ypoxkail kapTodenss HaOIogaeTcss Mpu
BECCHHEM CpPOKe Mmocaaku 00pa3ioB kapTodens (pucyHok 4. 2.1).

B wactHoCcTH, npu mocanke kapTodens B nepuoa ¢ (eBpayisi B CPEIHEM C
OJIHOTO TeKTapa MOXHO TOJy4UTh ypoxkail kiayOHed 22.7 T/ra, Ipu MPOBEIACHUU
MOCaJIKU B JIETHEM cpoke — 18.4 1/ra, a mpu oceHHeM cpoke mocaaku - 13.4 1/ra.

Takum oOpa3om, B yCIOBHsIX rora TaDKUKHCTaHA SIBISETCS MPUEMIIEMBIM
BhIpaIuBaHue kapTodesns B TeueHre 3-X MepruoIoB:

[MepBrrit nepuon Becennslit cpok ( ¢ 1-ro deBpayis ), BTOPOH MepHOi JICTHBIM
Cpok (¢ 1-r0 UI0JIs1), TPETHIA MEPHO OCEHHBI CPOK  (C HAYAIIO CEHTIOPS) MMEETCs

BO3MOYKHOCTH TIOJTyUEHHUSI TPEX YPOKaeB KapToders.
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Pucynok 4.2.1. - YpoxaiiHocTh KapTodeis B 3aBHCHMOCTH OT CPOKOB IOCAKH, T/Ta
Pe3rome

N3ydenne BO3MOXKHOCTH TOJIy4€HHE HECKOJIBKUX YPOXKAeB B roJ TOKa3ao,
YTO B YCJIOBUSIX XYPOCOHCKOTO pailoHa MpU MPOBEECHUU MOCATKUA COPTOOOPaA3IIOB
kaprodens 1-oro aBrycra HaOMIOMaeTCAd YBEIMYEHHE TaKUX XO3SHCTBEHHO -
IIEHHBIX MPU3HAKOB KapTodesns, kak BeicoTa pacTteHuii (Ha 34.3%), macca OOTBBI
(Ha 78.6%), macca xopHeit (Ha 145.9%), konmyecTBO KiyOHEH (Ha 32.7%). Takxke
HaOM0JaeTCsl YBEIMYECHNE MAacChl OJHOTO KiIyOHs (Ha 22.9%), MpOIyKTUBHOCTH
obpasmoB (Ha 37.5%) m oOmieit maccel pactenmii kaptodens (Ha 86.3%) mo
CpPaBHEHUIO C OCEHHUM CPOKOM IOCAJKU KapTodersi, TO eCTh B Hauajie CEHTIOPSI.

OpHako, OCEHHSISI TIOCaJKa BBI3BIBACT YBEIWYEHUE WHIEKCA YpoKas
kaprodens Ha 19.7%, yem JeTHUN CpPOK TOCAAKU COPTOOOPa3IoB KapTodes.
CnenoBarenbHo, HaubOosiee A(OPEKTUBHBIM CPOKOM TOCAJIKH COPTOOOpa3IoB
KapTodenss MOKHO peKOMEHAO0BaTh | - Oro aBrycra WM JIETHHUH CPOK TMOCaIKU
CBeXeyOpaHHBIX KiTyOHel kapTodens.

Taxxe HE0OXOAMMO OTMETHUTh, YTO CBEXKEYOpaHHBIE KIIyOHH COPTOOOpa3IoB
kapTodenss MOTYT ObITh WCIIOJIB30BaHBI JJISI IPOBENCHUS TOCAIKH, Kak 1 - oro

aBrycta, Tak M 1| - oro ceHrsa6ps. Ho BbicOkMii ypokall OT MOCaaKH
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CBEXXEYOpaHHBIX KIyOHeH KapTodens BO3MOXHO IMOJYYUTh B Hayajie aBrycra B
yCIIOBHSIX XYyPOCOHCKOTO paiioHa PecryOnmku TamkukucTaH.

Takum o00pazom, HyTeM HCIONB30BaHUS Ha IMOCAJIKY CBEKEyOpaHHBIX
KIIyOHE#H copTooOpasioB kKapTodesns MOKHO 3HAUUTEIFHO COKOHOMUTD 3aTpaThl Ha
IPOU3BOJCTBO ypoxkasi KapTo(esss mpH JIETHEM CPOKE MOCAJAKH, 110 CPABHEHMIO C
UCIIOJIb30BaHUEM Ha IOCAJKY CTapblX KIyOHEH, XpaHUBIIMXCS B XOJIOAWJIBHUKAX
JUINTEIBHBIA CPOK (B TeueHUE HOAOPHL - Hionb Mecsibl). C Apyroil CTOPOHBI,
CEMEHHbIE KIIyOHH COpTO00pa3lioB KapTodes, NOJydyeHHbIE OT JIETHEH MOCaaKH
UMEIOT XOPOIIKe MOCeBHbIE KauecTBa. C yCcrnexoM MOryT OBbITh MCIIOJIb30BaHbI B
paHHE - BECEHHHE CpPOKHM TMOCaaKu KapTodens JOJUHHOW U TOPHOU 30HBI
pecmyOIuKH.

Cnenyer OTMETHTb, YTO COCTOSIHME TIOKOs KIyOHeH kaptodens
OIIpENENAETCS] KOMIUIEKCOM (DU3HOJIOr0 - OMOXMMHUYECKUX PEAKIUil, B TOM YHCIIe
IPOTEKAIOIIUX B CBEXKEYOPaHHBIX KIYOHSX. DTO COCTOSHHE ONpENeNseTcs Ipu
B3aMMOJICUCTBUM  PA3JMYHBIX  arpodKOJIOTMYECKUX  (PAKTOPOB  Cpelbl U

TCHOTHUITUNYECKOM 0COOCHHOCTBIO Pa3HbIX TE€HOTHUIIOB KapTodes.
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I'IABA V. UBSMEHEHUE ®U3NOJIOI'NMYECKUX ITAPAMETPOB
KAPTO®EJIS TOJ BO3JIEHCTBUEM CTPECCOBBIX ®PAKTOPOB
(BBICOKAS TEMIIEPATYPA, 3ACYXA, 3ACOJEHHOCTD)

«Inst  HOpMampHOTO pocTa W pa3BUTUSA  KapTOdels ONTUMAIbHOM
TeMIepaTypon sBisgercsica 18 - 24°C, KOTOpasi CIOCOOCTBYET POCTY Pa3BUTHUIO U
BBICOKOWM MPOIYKTUBHOCTh B PAa3JIMYHBIX arpodKOJIOTHYECKHX yciaoBusx» [110,
262, 33].

B ycnoBusix XypocoHCKOro paiioHa B TEU€HHE Masi Mecsla OOBIYHO
HaOJII0/1aeTCsl BHICOKAs JTHEBHAs TeMIepaTypa BO31yXa, JOXOMAsIIas 110 35°C u
0oJiee, UTO OTPHUIATEILHO BJIMSIET HAa MHOTHE (PU3MOJOTUYECKHE MPOLECChl, U Ha
(OTOCUHTETUYECKYIO JCSITEIBHOCTh pacTeHUU. Psiji aBTOPOB COOOMIAIOT, YTO O]
BIIMSIHUEM KJIMMATHYECKUX CTPECCOBBIX (DAKTOPOB (BBICOKasi TeMIieparypa,
3aCOJICHUE U 3acyXa) MOAABISAIOTCS (PU3MOJIOTO - OMOXMMUYECKUE PEaAKIMH, YTO
NPUBOJUT K CHI)KEHHUIO MPOJYKIIMOHHOTO IMOTeHIMana pactenuit [262, 110] B
CBSI3U C DTUM MPEACTABISECTCS HHTEPECHBIM H3YyUYEHHE OCOOCHOCTH pocTa U
pa3BUTHS  pacTeHH, (QopMupoBaHUs  MOPGOJOTHUECKUX  TMPU3HAKOB U
(U3MOIOTMYECKUX MapaMeTPOB, a TaKKe XapaKTep HAKOIUICHUsI MOTEHIUala
YPOXKaWHOCTH HOBBIX COpTOOOpasioB kaprodens Ha (JoHE BBICOKOW TeMIEpaTyphl
B YCJIOBHUAX XYPOCOHCKOTO paiioHa XaTJIOHCKOMW o0acTu TamKuKUCTaHa.

5.1. Boansblii roMmeocTa3 pacteHuii kaprodess nMpu 3acyxe

B mporiecce pocta u pa3BuTusi pacteHuil kKapTodens BOJHbII 00MEH Urpaet
0COOYI0 M BaXHYI poOJb B OOECHEYEHUHM IKHUZHEIEATEIbHOCTH OpraHu3Ma.
NHTEHCUBHOCTh BOJHOTO OOMEHAa 3aBUCUT OT YCJIOBUM BHEIIHEH Cpebl U OT
camMoro pacteHusi. BomHbii 0OMEH MPOWCXOAUT BO BCEX YACTIX PACTCHUM, U
COCTOMT M3 COBOKYITHOTO IIMKJa BCAChIBAHUSI BJIard 4Y€pe3 KOPHEBYHKO CHUCTEMY
pacTeHHil, TOCTYIUICHUSI BOJbBI BO BCEX TKaHSAX M KIETKaX OpraHu3Ma, u3
TpaHCTIUPAINK, OOBOJHEHHOCTH B KJIETKAX, COJEPKaHUS BOJBI B OpraHU3ME U
BBIJICJICHUS 3aI1aCOB BOJIBI U3 OpraHU3Ma M Tak Jajee.

B teuenue Beretamuu copToB KapTodens, moTpeOHOCTh K BOJE U3MEHSAETCA

B 3aBUCHUMOCTHU OT (1)33131 Pa3BUTHA paCTeHHﬁ. Ecnu B Hauane BCTCTAall B IICPUOJ
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OT BCXOJIOB 710 (ha3bl I[BETCHUS Y pACTEHU MOTPEOHOCTH K BOJIE MUHUMAIIbHAS, TO
B (ha3ax IBETCHHSI W CO3PEBAHUS YpOKas IMOTPEOHOCTh K BOJE 3HAYUTEIHLHO
yBeIMYMBAETCSA. B ATOT mepuoj C yBEeIMYEHHWEM JIMCTOBOM TOBEPXHOCTH Y
pacTeHU# MPOMOPIIMOHAIIEHO BO3PACTAET MPOIIECC BOAOMOTPEOICHUS U UCTIAPEHUS
BOJIbI B JIUCThsIX. [10ATOMY HEOCTATOK Bjary B MOYBE U HEXBATKa BOJBI B OpraHax
pacTeHud B ¢azax LBETCHHUS W HAKOIUICHUS YpO’Kas BBI3BIBAIOT YBSJIAHHE BCEX
OpraHoB pacTeHud W mx TubOensb. [IpogomkuTenpHas 3acyxa BO BpeMs IIBETCHUS
pacTeHUN paHHUX M CPEJHEPAHHUX COPTOOOPA3IOB KapTodesns OTpULIATEITHLHO
BJIMSICT Ha MPOAYKTUBHOCTh pactenui [ 93, 147].

[To mamHBIM psga aBropoB [37, 97], moTrpeOHOCTH KapTodels B Boje
U3MEHSETCS B pas3nuuHbIX (azax pocra u pasButus pacteHuil. B mepuon
dbopmupoBaHusi OOTBBI O Hayajga 0Opa3oBaHMs KIyOHEW MOTPEeOHOCTH B BOJIE
HU3Kas, Oyarojaps 4eMy pacTeHHs] CPAaBHUTEJIBHO JIETKO MEPEHOCAT >KaAPKYIO
norogy. B mepuon uBeTeHHs, Korja UCHapsonias IOBEPXHOCTh JIUCTHEB
JOCTHTAaeT MaKCHUMaJIbHOW BETWYMHBI W HAYMHAETCS (POpMUpOBaHHE KIyOHEH,
NOTPeOHOCTH BO BJIare 3HAYUTEIHHO BO3pPACTaET.

B cBs3u ¢ oTUM mepen HamMu OblIa TOCTaBlIeHA 3ajadya - U3YYUTh
collepKaHUe BOJBI B JIUCTHAX KapTodens B 3aBUCUMOCTH OT (a3pl pocta H
pa3BUTHS pAaCTEHU B  YCJIOBHSIX XYpOCOHCKOTO paifona PecmyOmmku
TaKUKHUCTaH, PACIOI0KEHHOTO Ha BbicOTe S50 M HaJ ypOBHEM MOPSI.

[lony4yeHHble HAMH [JaHHBIE CBHUJAETEIHCTBYIOT O TOM, YTO T'€HOTHIIBI
Kaptodesnsi, obnaaarone yCTOMYMBOCTBHIO K TEMIIEPATYPHOMY CTPECCY, HUMEIOT
MOBBIIICHHBIE COOTHOIICHHWS OTHOCHUTEIBHOTO cojepkanus Boabl (OCB), uem
T'€HOTHITBI, HE YCTOHYMBBIC K BRICOKOH TeMmepatype (tabauma 5. 1.1).

N3 tabnuier 5.1.1 BUIHO, YTO MaKCUMAJIbHOE OTHOCUTEIIBHOE COJICpKaHUE
Boasl (OCB) B mucthsix kaptodens nHabOmomaercs B (aze OyTOHU3AUUA Y
coproobpasziioB Humydap u Pamt, xotopoe cocraBmser or 0.85 mo 0.90%, a
MUHHUMAaJIbHOE cojiepKaHue coctarisieT y coptoB AH - 1 u daiizadban 0.76%.

B ¢daze muBerenus makcumanpbHoe OCB y coproobpasmoB @aiizabarn,

Myxa66ar u  Tamxukuctan cocraBmsier oT 0.82 mo 0.85, a MUHUMANIBHBIN
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1oKa3aTesb 3TOro NMpu3Haka Habmogaercs y coprooOpasnoB Humydap u AH — 1 -
ot 0.60 10 0.75.

B cramum kiyOHeoOpazoBaHusi MakcHUMalbHbIM mokazarens OCB
HaOmomaetrcst y coproB Paizaban, AH - 1 u Tamxukucran ot 0.73 mo 0,75, a

MUHHUMAJIbHBIM MOKa3aTelb IIpu3Haka COCTaBJLICT Y COpTOO6p8.3HOB Pamr n

Myxa66ar - 0.70 - 0.71.

Taoauna 5.1.1. - OTHocuTebHOE coep:kanue Boabl (OCB) B imcThAX cOPTOOOPA3IOB

KapTogeis B pa3HbIX ¢a3ax pa3BuTUA pacTenuid, %o

Copt Bbyronuzanus [[BeTenue Kiybone- Cpennee
oOpa3zoBaHue

AH-1 0.76+0.1 0.60+0.2 0.75+0.1 0.70
®daitzaban 0.76+0.1 0.82+0.3 0.73+0.2 0,77
TamKuKkuCcTaH 0.79+0.2 0.85+0.2 0.75+0.3 0.79
Hunydap 0.85+0.3 0.75+0.3 0.57+0.1 0.72
Pamr 0.90+0.3 0.78+0.1 0.70+0.1 0.79
Myxab60at 0.81+0.2 0.82+0.3 0.71+0.2 0.78
Cpennee 0.81 0.77 0.70 0.76
V, % 6.78 11.69 9.98 -

HCP (s 0.06 0.09 0.07 -

B cpennem OCB B ucThsAX copTOo0OpasnoB kapToderns B ¢paze OyToHU3aIUN
coctaBisier y coprtoobpasmoB 0,81, B ¢dasze muserenus — 0.77 m B (dase
kiyoneoopazoBanus- 0.70.

Cpennee 3Hauenne wmakcumanbHOoro OCB B JuCTBAX HaOmomaeTcs y
coptoobpasioB Tamkukucran u Pamt — 0.79 , a MuanManbHoe conepxkanne OCB
B JIUCThsIX y copta AH-1 - 0.70.

B ycrnoBusix TemriepaTypHOTO CTpecca HaOMrofaeTCsi BOIHBIN NePUITUT B
JUCTBSIX COPTOOOpa3lioB kKaptodesns, uTo BUAHO U3 Tabmuibl 5.1.2. 13 TabGnuis
5.1. 2 BuaHO, UTO MaKCUMAaJIbHBIA BOAHBINA neduiut (B/]) B mucthsix xapTodens
HaOmomaercst B asze OyToHm3anuu y coptoodbpasnoB Tamkukuctan u AH - 1,

kotopelii coctaBisier 18.18 u  20.97% COOTBETCBEHHO, a MHHUMAJbHBIN
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MoKa3aTellb HaOmrogaeTcs y coproodpasnoB Myxao6ar, Pamt u Hunydap, ot 8.33
1o 13.58%. B ¢aze nsetenus Habmogaercst MakcuManbHbid Bl y copToobpasion
AH - 1 u Hunydap ot 22.81% o 34.69%, a MUHUMAJIbHBIN - Y cOpTOOOpa3IIOB
Tamxukucran, Myxao6ar u ®aizadan - ot 12.9 no 15.79%.

Tab6auua 5.1.2. - Boaublii 1epuuuT B JIUCThAX KapTodes B 3aBUCUMOCTH OT (pa3bl

pa3BuTus pacrenuid, %

Copt Bbyronuzamus LBeTenue Kiry6uneobpa3osa- Cpennee
HUE
AH-1 20.97+0.3 34.69+0.09 22.41+0.2 26.02
daiizaban 15.25+0.2 15.79+0.08 30.19+0,07 20.41
TamxukucTan 18.18+0.4 12.9+0.6 21.88+0.3 17.65
Hunydap 13.58+0.09 22.81+0.3 38.78+0.3 25.06
Pamr 8.33+0.07 19.57+0.2 27.14+0.1 18.35
Myxab606at 8.33+0.5 14.71+0.4 25.81+0.3 16.28
Cpennee 16.88 20.1 27.7 21.56
V,% 36.37 39.79 22.59 -
HCP (s 5.13 7.99 6.24 -

B cragum xiybHeoOpa3zoBaHus MakcuMmanbHbli BJ] oTmeuaercs |y
coptoobpasiioB daitzadban u Hunydap - ot 30.19 no 38.78%, a MUHUMANBbHBIN
YpOBEHb BOJHOTO Jeduiura B 3ToM (a3e cocTaBIIeT y COPTOOOpasloB
Tamxukuctan 1 AH - 1, coorBercTtBenHo 21.88 u 22.41%. B cpennem BJ] B
JUCTBSIX cOpTOOOpa3lioB kaptodens B (pasze OyroHuzanuu coctasisier 16.88%; B
daze mnBerenus - 20.1% u B ¢daze wimyOHeoOpazoBanusi - 27.70%. Cpemnnee
3HaueHue MakcumanbHoro BJI nucteeB HaOmomaercs y coproodpasuoB AH-1 u
u 25,06%

KOTOpbId cocTtaBisier 26.02% COOTBETCTBEHHO, a

Hunyap,
MuHUMaNbHBIN B/l B nucThsix Habmomaercss y coproobpasinoB TamKUKUCTaH U
Myxa66at, uto coctaBiusieT 17.65% u 16.28% cooTBEeTCTBEHHO.

B nenom, B ycnoBusx XypOCOHCKOro paiioHa B TeueHue Bererauuu BJ] B

JUCTBSIX COPTOOOpa3oB KapTodes B cpeaHem coctasisiet 21.56%.
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Hammu nccnenoBanus mokasaiu, 9YTO 3TH ABA (PU3HOJIOTHICCKUX MMOKA3ATEIS
(OCB u BJl) mucteeB y copTooOpasmoB kapTtoderns B ONPEACIICHHOW CTCICHH

B3aMMOCBs3aHbI (Tabnmma 5.1.3).

Taoauna 5.1.3. - OTHocuTebHOE coep:kanue Boabl (OCB) u Boaublii nepunut (B/) B

JIMCTBSIX COPTO0Opa3OB KapTodeisi B yCJOBUSAX XyPOCOHCKOro paiona, %

Copt OTHOCUTENBHOE CO/ICpKAHUE Bosusti aedumu, %
BOAKbI, %
AH-1 0.70 +£0.02 26.02+0.2
Daiizaban 0.77+0.01 20.41+0.3
Tamxukncrana 0.79+0.04 17.65+0.4
Hunydap 0.72+0.03 25.06+0.3
Pamr 0.79+0.04 18.35+0.4
Myxa60at 0.78+0.05 16.28+0.1
Cpennee 0.76+0.03 21.56+0.5

Jannbie Tabnuubl 5. 1. 3 moka3siBalOT cylecTBoBaHHe B3auMocBsizu OCB u
B/l B kieTkax nuctheB pacteHuid. C yBeIMYEHHEM BOJAHOTO JAePUIIUTA B pACTCHUU
MPOTNOPLUMOHAIBHO ~ YMEHBINIACTCS  APYrol  ToKaszaTeldb - OTHOCUTEIIBHOE
COJIEpKaHHE BOJbI B KJIIETKAaX PaTCHUMN.

B Hammx omnbiTaX YCTaHOBJIEHO, YTO CPAaBHUTEIBHO HHU3KHHI IMOKa3aTelb
BOJHOTO jAedulMTa MOKa3bIBalOT copTa kaprodens MyxabOar, Tamkukuctad u
Pamt. ¥V »Tux coptoB kapTodens BOAHBIN AeDUIIMT COOTBETCBEHHO COCTaBUII:
16.28%, 17.65%, 18.35%, a oTHOcHTENbHOE COJACp)KAaHWE BOABI Yy HHX
cooTBeTcBeHHO cocTaBuio: 0.78%, 0.79%, 0.79%.

[ToBbIIEHHBIN TOKa3aTeab BOMHOTO jaeduiuTa HaAOMIOMAEeTCI y COPTOB
kaptodens - daitzadan, Hunydap u AH - 1, u cOOTBETCTBEHHO HaOII01AJICS Y HUX
HU3Kui ypoBeHb OCB.

Takke naHHble TAOMMIBI 5.1.3 MOKa3bIBAIOT, YTO CPEIU H3YYEHHBIX HAMHU
obpasioB kaptodenss OCB B nenom nMmeeT HEOOIBIION AUaNa3oH BapbUPOBaHUS

(Bcero mumbs Mexy 0.70 u 0.79%).
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Crnengyer OTMETUTH, YTO YPOBEHb OTHOCUTEIHHOTO COJEPKAHUS BOJBI OBLI
oonbiie 'y coproB Tamkukucran u Pamrt (0.79%), a y copra AH - 1 srtor
nokaszarenb coctaBuia 0.70%. HauGonbmuii BoaHbIM AehUIIUT HAOMIOZAETCA Y
coproodpasnoB Hunydap m AH-1 (25.06 - 26.02%), a HauMeHbIIMH - ¥y
copToodpasnoB Myxa00at u Tamkukucran (16.28 u 17.65%).

Hamu Taxke yCTaHOBJICHO, YTO MEXAY (PU3NOIOTHUICCKUMHU IMOKA3aTEIISIMU

OCB u B/l nabmomaercst oOpaTHast KOppeJsIMOHHas CBs3b (pucyHok 5.1.1).

30 -
26,02

525 1
NN
% y=-99,90x + 96,38 -
220 1 Re=0913 22041 189
= r=0,955 ¢ 16281705
T15 - ’ ’
&
510 1
=
2 5
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0,68 0,70 0,72 0,74 0,76 0,78 0,80
OTHOCHTEBHOE cojiep RaHne Bobl,%

Pucynok 5.1.1. - Koppeasiuusa me:xkny OCB u B/l B 1uctbsix kaprodens

Kax BuaHO u3 pucynka 5.1.1, mpu BeIpaniBaHuu COPTOOOPA3IOB KapTodes
B ycCJoBHSX tora TamKuKWCTaHa B JHUCThAX Kaprodens HaOIogaeTcs
OTpHUIIATEIbHAS KOPPENSIMOHHAS CBS3b MEXAY TaKUMHU (DHU3NOIOTHYESCKUMHU
nokazarensamu, kak OCB u BJl. KoadduimeHT koppensiuu MEXIy STUMU
npu3Hakamu coctaBiseT I = - 0.955, 4To yka3bpIBacT HA MEXaHU3M CaMOPETYJISIIUN
KJIETKH PACTeHHM MO BOJHOMY OallaHCy TMPH BBICOKOW TEeMIepaType BO3ayXa B
MpoIlecce BEreTallud pAcTEHUHW B 3aBUCUMOCTH OT WX TEHOTUIIMYECKOUN
OCOOEHHOCTH.

Nzyuyenue BomHoro aedunura y 6 coprooOpasiioB kapTodens moka3aio, 4YTo
3HaueHne OCB cBs3aHO ¢ coliepKaHueM BOJbI B KJIIETKaX PACTEHUM.

CnenoBatenbHo, ypoBeHb OCB sBisieTCsi OTHUM U3 OCHOBHBIX MOKAa3aTelieu

OBOJHEHHOCTH KJIETKH pacTEeHHI KapTodes.
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Bricokoe OCB B nmHCTBsIX COPTOOOPA3IOB KapTodens yKa3blBaeT Ha HU3KHUM
BOJHBIA JACPUIUT B KIETKaX JMcTa, W, Hao0opoT Hu3kuii OCB compoBoxmaeTcs

BBICOKHUM BOJHBIM ,Z[C(bHHI/ITOM.

35

30,5

30

20,5

0,81 0,76 0,7

byToHmsannn IBerenne KayoHeoOpaszoBaHIe

mOCB, % B Temueparypa posayxa, 0 C

Pucynok 5.1.2. — 3aBucumocts OCB smcTheB copT0o00pa3noB kaprodels B pazax

Pa3BUTHA PACTEHUH OT TeMIIepaTypbl BO3AyXa.

Pesynbrarsl uccnenoanus no 3aBucumoctd OCB nucTheB cOpTOOOpa3LOB
kapTodens B (azax pa3BUTHS PACTEHUH OT TEMIIEpaTyphbl BO3ayXa IMOKa3aHbI Ha
pucynke 5.1.2.

Januesie pucynka 5.1.2 moka3pIBalOT, 4yTO B (pa3zax pa3BUTUS PACTCHHMA
(OyToHM3anuu, UBETEHHS M KIyOHeoOpa3oBaHMs) Temmeparypa BO3Iyxa
cymectBeHHo BiusieT Ha OCB nuctheB kaptodens B TeueHue Bereranuu. llpu
MOBBIIIICHAH TEMIIEPaTyphl BO3yXa HAOIIOMAETCsS YMEHBIIICHHE OTHOCHUTEIHLHOTO
COJIEp’KaHus BOJBI B JINCTHAX KapToQes.

3nech HalO OTMETHTb, 4YTO MEXIy (a3amMu pa3BUTUS PACTEHUH —
OyTOHM3aIMEH U BETCHHEM HaOI0aeTcs yBeIMYeHUE TEMIIEpaTyphl BO3IyXa 0
30C, yro BbBBIBaeT cHmwkeHne OCB mucteeB Ha 0.05 %. Takasgs teHgeHIMA
HaOmoaeTcst Mexay (azamu IIBETCHHUS U KIIyOHEOOpa3oBaHMs, COOTBETCTBEHHO

70°C 1 0.06%. Eciu 5TH JaHHBIE COMOCTABHTh MexXy (hazaMu pa3BUTHS PaCTEHUMN
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B TE€UYEeHHE Bcel Beretanuu Kaprodens (OyToHH3almer u KiIyOHeoOpa3oBaHHUEM),
TO 3T TOKa3aTeln cooTBeTcTBeHHO cocTaBimsiior 10°C u 0.11%.

Takum obOpaszom, aHanu3 nokaszartesneil BogoooMena (OCB u BJl) BwisiBun
CYILIIECTBOBaHHUE CBSI3M MEXKIY 3TUMHU MpPHU3HAKaMU B YCIOBHUSIX TEMIIEPATYPHOTO
cTpecca, KOTOpbId HAaOII0aeTCcsl B FOKHBIX pernoHax PecnyOmnuku TampkukucTaH.
[lonmyyeHHble HaMU pe3yJbTaThl COTJACYIOTCS C JaHHBIMU JAPYTHX aBTOPOB
(boGoes, 2014; BaranmoeBa u ap., 2015) Ha moceBax kapTodens B YCIOBUAX
[[Taapty3ckoro paitona XatmoHckod oOnactu Tamxukucrana. HaGmromaercs
orpunatensuas koppemsmus (I = - 0.955) mexnay mpusnakamu OCB u B/l y
copTooOpa3noB kaptodens B YCIOBUAX fora TaKMKHCTaHA. 3aBUCHUMOCTH
BOJHOTO JAe(pUuIUTa JUCTHEB COPTOOOpPA3IOB KapTodens B pa3iuuHbIX ¢azax
pa3BUTUA pPACTEHHH OT TEMIIepaTypbl BO3[yXa TOKa3bIBa€T, YTO IO Mepe

IMOBBINICHUA TCMIICPATYPBI BO3AYyXa YBCIMYHMBACTCA BOHHBIﬁ I[e(I)I/IHHT (pI/ICYHOK

5.1.3).
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Pucynox 5.1.3. — 3aBucuMocTh BOJHOIO jAe(PUMUHUTA JIUCTbEB COPTOOOpPa3LOB

KapTodess B pa3jMYHbIX (pa3ax pa3BUTHA PACTEHHUIl OT TeMIepaTypbl BO31yXa.
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Haunble pucynka 5.1.3 moxkaspiBaioT, 4uto B (aze OyToHU3aUM  TpU
Temmepatype Bo3ayxa 20.5 ° C Boxmeii aepurut cocrasmser 16.88 %, a B dase
LBETEHUS U KIIyOHEOOpa30BaHUs IPU MOBBIIIEHUU TEMIIEpATyphbl BO31yXa A0 23.5
u 30.5°C BoaHBIi nedunut yBenmanBaeTcs Ha 20 u 27.7% COOTBETCTBEHHO.

OTU NaHHBIE CBUJETENIBCTBYIOT O CYLIECTBEHHOM BJIMSHUM TEMIEPATyphI
BO3/lyXa Ha BOJHBIN 1e(ULIUT TUCThEB KapTOodes B TeUeHUe Beretauuu. Pa3HoCTh
B YBEJIMUYCHUU TEMIIEpaTypbl BO3AyXa Mexay ¢azamu OyTOHM3AIM M I[BETEHUS
cocrapisier 3° C, KOTOpas BHI3BIBACT YBEIHMUCHHE BOJHOrO JeUINTA JINCTHEB Ha
3.22 %, a MexIy dha3aMu HBETCHUS U K1yOHeoOpasoBaHus, cooTBercTBeHHO 7° C 1
7.6%. B Teuenme Bceld  Bererauuum — Kaprogens  (OyroHMzamus - -

KITyOHeoOpa3oBaHKe), STH MOKasaTelu Take yBermausaores (10°C u 10.82%).

5.2. Ilnomans JucTbeB KapTogdeisi B 3aBUCUMOCTH OT (pa3bl pa3BUTHS
pacTeHuu
Hamu onbIThl MOKa3ayid, 4YTO Takod (DU3MOJIOTMUECKUI NpPH3HAK, Kak
JIUCTOBAsI TTOBEPXHOCTh 3aBUCHUT OT T'€HETHYECKOM OCOOCHHOCTH COPTOOOpA3IIOB
KapTodens B pa3HbIX (azax pa3BuUTUS pacTeHui. B ycioBusix XypOoCOHCKOTO
paifoHa copra KapTodess pazIu4aTuch Mexay co0oill Mo MpU3HAKy IJIOLAaAN

JMCTheB (Tabnuia 5. 2.1).

Tabauna 5. 2. 1. - [Inomaas aucTheB Yy COPTO00Pa3LOB KapTOo(deisi B 3aBUCMMOCTH OT

(a3l pa3BUTHA pACTEHUI, Mz/paCTeHne

Copr ByTronuzanus [{Berenue KnyOneoOpa3zoBanue
TamkukucTan 0.75%0.1 0.91+0.2 1.89+0.4
daiizaban 0.66+0.3 0.89+0.4 1.31£0.1
Pamr 0.39+0.1 0.52+0.1 0.92+0.1
AH-1 0.41+0.4 0.63+0.3 1.83+0.2
Hunydap 0.42+0.2 0.62+0.2 1.81+0.1
Myxa66ar 0.47+0.3 0.68+0.2 1.27+0.09
Cpennee 0.52 0.71 151
HCPgs 0.08 0.09 0.10
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Kak BumHo u3 mgaHHBIX Tabmuubl S5.2.1, Tuiomiaap JIMCTHEB PACTEHUN Yy
pa3HBIX CcopTooOpa3ioB Kaptodens B (¢da3e OYTOHHU3ANMU HWMEET pa3HbIC
nokaszarend. CpaBHUTENBHO BBICOKMH IOKa3aTelb [0 JAHHOMY MPHU3HAKY
HaOmomaeTcst y coproobpasnoB kaprodenss Tamxukucran, daitzadbam, Myxadoar,
Hunydap u AH - 1. JlaaHbIN pu3HAK y 3TUX cOpTooOpasioB koieodiercs ot 0.41
10 0.75 m*/pacrenne. CpaBHHTEIBHO HU3KUI ITOKA3aTeNIb 110 JAHHOMY MPU3HAKY
HaOmomaeTcst y coproobpasiia PamT. ¥ 3THX copTooOpasioB ATOT MOKa3aTelb
cocraBister Bcero jmmb 0.39 M%/pacTeHne. DTH AaHHBIC TAKKE SKBUBAICHTHO
COOTBETCTBYIOT B 3aBUCHMOCTH OT T€HOTHUIIOB KapTodes B pacyéTe Ha OJIUH Ta.

B ¢daze OyroHmM3zammu miomajas JUCTHEB B CPEAHEM Y BCEX COPTOOOPA3IOB
kaproders cocrasisier 0.52 M*/pacrenue i 22.50 Thic. MY/ra.

Takass 3akKOHOMEPHOCTH IO XapaKTepy MPOSBICHUS IPHU3HAKA TUIOIAJIH
JUCTBEB Y COPTOOOpa3ioB kapTodens Habmomaercs u B (aze 1uBereHus. B atoi
daze 1Iomanb JUCTheB y copTooOpasiioB Tamkukucran, daitzadan, Myxaboar,
Hunydap u AH - 1 xone6iercst ot 0.62 10 0.91 m*/pacrenne, uro Ha 51.2 1 34.8%
OombIne, yeM B (paze OyTOHU3AIIUY.

[Tnomanae TUCTHEB B TEYCHUE BETETAIIMN B CPETHEM YBEeIMUUBaeTcs B (pazax
nBereHuss Ha 36.5% wu kiyOHeoOpazoBanusi B 2.9 pa3 Ooibie, yemM B (Qaze
oyronmzanuu. OpHako, B ¢aze dopmupoBanus KiIyOHEHl Hanboliee BBICOKHE
MoKa3aTeld IUIOIIAaM JINCThEB HaOmomaTes y coproodOpasnoB Humydap,
daiizaban, Pamr m TamkukucraH. Y HUX IUIOMIAJb JHUCTBEB B ATOM ase
cocraBmster 1.89 — 1.81m°/pactenne. CpaBHHTENBHO HH3KHIl MOKa3aTenb IO
JAHHOMY TMpHU3HaKy HaoOmomaercs y coprta Pamr, yto cocrasimser ot 0.92
M°/pacTeHre. JTOT MOKAa3aTeldb CPEAM H3YYCHHBIX COPTOOOPAasLOB KapToders
CHJIBHO KoJieONeTcss B pacdyére Ha OJWH ra, W HauOOJNbINas TUIOMAAb JUCTHEB
HaOmomaercst 'y coproB Humydap, ®aiizaban m Myxa66ar (63.50 - 90.03

THIC.M?/Ta).
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Pucynok 5.2.1. - Cpeansisi BeJIMYHHA MJIOIIAIHU JIUCTHEB Yy COPTO00Pa310B KapTodeisi B
3aBHCHMMOCTH OT (a3bl pa3BUTHS PACTEHMI, ThIC. m’/ra.

[Ipusnak  JlucToBas MOBEPXHOCTh Yy pa3HBIX T€HOTHIOB KapTodens B
ycloBusiX XYpPOCOHCKOTO pailoHa B IpolLlecCe pPOCTa M Pa3BUTHUS PACTEHUM
yBeIMUMUBAETCS OT (ha3bl OyTOHM3AIMU J0 a3kl KIIyOHEOOpa30BaHUsI, UYTO BUIHO B
pucyHke 5.2.1.

31ech BeIMYMHA TUIOIIAAN JIUCTHEB MEXKTY (ha3aMu pa3BUTHUSI UMEET pPa3HbIC
MoKa3aTelnn B €ro JUHAMHKE HapacTaHWs. B dacTHOCTH, HapacTaHWe IJIOMIAAN
JUCThEB OT (pa3pl OyTOHM3AIMM [0 LBeTeHus cocraBiser 37.4%, or dasbl
OyroHuzanuu A0 KiyOHeoOpazoBanusi - 159.1% wu or ¢aspl uBereHus 10
KITyOHEeoOpa3oBanus-88.9%.

Takum 00pa3oM, y pa3HbIX T€HOTHIIOB KapTodest oT ¢a3bl OyTOHU3AIMH 10
HacTyrieHus (a3bl 1BETEHUS U KiIyOHeoOpa3oBaHUs HAOJIOAAETCS YBEIMYCHUE
JIMCTOBOM MTOBEPXHOCTHU PACTECHHUIA.

HccnenoBanus mokasajiu, 4TO IUIOIIAb JUCTHEB HA OJIMH r'a B 3aBUCUMOCTHU
OT (HU3UOJIOTUYECKOM OCOOEHHOCTH COPTOOOPA3IlOB MMEET pa3HbIe IMOKa3aTelu
(pucynok 5.2.2). Kak BuaHO u3 pucyHka 5. 2. 2, HauOOJNbIIMI MMOKA3aTeNib IO
IUIONIA/IM JIUCThEB B (pa3ze OyTOHM3AIMKM HaOMIOAaeTcs y copTa TaKUKUCTaH U

daiizaban (coorBeTcTBEHHO 37.6 M 32.8 ThIC. M2/Ta), a HAUMEHBIIINI TTOKa3aTelb
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umeercs y copra Pamr (19.4 Teic. M2/ra). [Imomane aTUCTBEB y COPTOOOPA3IIOB
Myxa66at, AH-1 u Hunydap konebnercs ot 20.7 go 23.3 Teic. M2/ra. B cpennem

y BCEX COPTOOOPA3IOB KapTodeist TaHHbIN MoKa3aTelb CocTaBisieT 22.5 M2/ra.
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Pucynok 5. 2. 2. - [1nomaab JUCTHEB COPTOOOPa3OB KapTodes B ¢a3e OyTOHM3ALUH,
ThIC.M?/TA.

B nenom, B ¢aze OyroHuzanuu HauOoOJIbIAs MIONMAAL JUCTHEB HA OJIUH Ta
HaOmomaercst 'y coptoB Tamkukucran u aifzaban. DT copra MPEBHIIIAIOT
Ipyrue copTooOpasiel kaprodens Ha 62.4 - 69.0%. [pyrue copra xaprodens
MaJio OTJIMYAKOTCSI MEXKy COOOM.

Takum o0pazom, miomanb JUCTbEB Yy Kaptodens B OoJblliel CTENeHU
3aBUCHUT OT F€HOTUIMHYECKUX OCOOCHHOCTEN COPTOOOPA3LIOB ATOM KYJIbTYPHI.

OnbITHl MOKa3ajM, YTO IUIONIAAb JIUCTHEB HA OJWH Ta B 3aBUCUMOCTH OT
(U3HUOIOTHISCKOM OCOOCHHOCTH COPTOOOPA3lOB MMEET pa3HbIC IOKA3aTelId B
¢daze BeTeHUs pacTeHuil (pucyHok 5.2.3).

Jlannbie pucyHka 5.2.3 TmOKa3bIBalOT, 4YTO B (haze IBETEHUS COPT
TamKUKUCTaH TI0 TJIOMIAIX JTMCTHEB HA OJIMH T'a UMeeT OONBIIHNKA TTOKa3aTelb, YeM
npyrue coproodpasiibl kaptodens (Ha 48.3 - 50.0%). Copt Myxab6aT no jaHHOMYy

IpU3HAKY MpEBBIAET copTooOpa3noB kaprodens Pamr, AH - 1 u Hunydap na 8.8
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- 30.7%. Copta kaprodensa Pamr, AH - 1 Hunydap no ganHomy npusHaky maio
OTIIMYAIOTC Mexay coboi. Omaako, copT PamT B 310l (paze mMmeeT MeHBbITUI

IIOKa3aTCJIb 110 II0IMaau JUCTHEB Ha ra.
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Pucynok 5. 2. 3. - [1nomans aucTbeB cOpTo00pa3noB kaprodelsi B pase BeTeHHUs,

TBIC. M2/TA.

Hapsiny ¢ aTuM ciegyer OTMETUTh, 4TO TUIOMIAAh JIMCTHEB HA OJIMH Ta B (haze
KITyOHEOOpa30BaHUs B 3aBUCUMOCTH OT (PH3MOJIOTO - TEHETHYECKON OCOOCHHOCTH
copTooOpa3oB kapTodems uMeeT pa3HbIe MoKa3aTeau (PUCYHOK 5.2.4).

Kax BeITekaer u3 pucynka 5. 2. 4, B daze ki1yOHeoOpa3oBaHHs IUIOMIATb
JUCTHEB Ha OAWH ra y copToB Tamkukuctan U Hunydap cocrasnser 94.4 u 90.0
ThIC. M°/Ta, 4TO ONblie Mo cpaBHeHHIO ¢ coprom AH - 1 ot 116.3 1o 126.9%. Y
coptoB AH - 1 u Pamt nnomans 1MctbeB Ha Ta Kojiebnercs ot 41.6 mo 46.1 Thic.

m?/ra. Copra ®aii3abax 1 Myxa66aT CyIECTBEHHO HE PA3IHIAIOTCSI MEXIY COOOIL.
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Pucynok 5.2.4. - Ilomaab JuCThHEB COPTO0OPa3OB KapTo(des B (paze
2
KJIyOHeoOpa3oBaHusl, ThIC. M /Ta.
B cpennem y Bcex copTooOpasioB kaprodens IUIomaab JIMCTheB B (ase
2
KITyOHeoOpa3oBaHus cocraBimsier S58.5 Teic. M/ra. PesympTaThl  Hammx
MCCJIEIOBAHUM TIOKAa3aji, 4YTO TMPHU MOBBIIMICHUH TEMIEpaTyphl BO3ayxa B ¢azax
pa3BUTHSA pPACTEHUN YBEIWYHMBACTCS IUIOMAAb JIUCTHEB Yy COPTOOOPA3IOB
kapTodens (pucyHok 5.2.5).
0
Ecnu B ¢daze OyroHuszanuu, Korjaa Temrneparypa Bo3ayxa cocrasisiia 20.5
2
C, mnomaap TMCTheB KapTodens nMena 25.8 Teic.M/ra, a B (a3e LBETEHUs MpU
0
NOBBIIICHUH TEMIIEpaTypbl Bo3ayxa o 23.5 ~ C, miomaap JUCTbEB JOCTUTANA JIO
2 0 2
35.4 ThIC.M"/Ta, pa3HULIAa COCTaBNIsAeT cooTBeTCTBEHHO 3 C; 9.6 ThIC.M“/Ta, MeXay
dasaMu 1BeTeHUs U KiIyOHeoOpasoBaHus, coorBerctBeHHO 7°C U 31.5 Thic.M?/ra.
Eciu »Tu paHHble aHanM3upoBaTh B TEUEHUE BCeM Beretauuu KapTodens
(OyToHmzamusa u KiIyOHeoOpa3oBaHHE), TO OTH IIOKAa3aTeIM COOTBETCTBEHHO

YBEIIMYMBAOTCS Ha 10°C u Ha 41.1 TBIC. M*/Ta.
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Pucynok 5.2.5. - 3aBucMMOCTH INUIOIIAIM JHCTbEB COPTO00pPa3noB Kaprodeis: B

(azax pazBuTHs pacTeHHil OT TeMIepaTypbl BO3AyXa.

Takum 06pa30M, B TCUCHHC BCTCTAallMN Ha6J'II-OI[aeTC$I YBCIMYCHUC T1JIOITaaN

JIMCTBCB B 3aBUCMMOCTH OT TCMIICPATYPbI BO3AYXa U CTalUN PA3BUTHUA.

5.3. KosinuecTBO M Macca JUCTHEB B pa3Hble (pa3bl pa3BUTHS PacTeHUH

KonuyecTBO nmUCTBEB SBIAETCS BAXKHBIM (DU3UOJIOTMUECKUM TapaMeTpoM,
KOTOPBI UTpaeT OcoO0yI0 pOJb B MPOIIECCE CHHTE3a OPTaHMYECKUX BEIIECTB B
pactenuu. JlaHHBI mapaMeTp U3MEHseTCSs Ha  (POHE  CYIIECTBYIOIIUX
KIIMMATHYEeCKUX N3MEHEHUH B 3aBUCUMOCTH OT (pa3bl pa3BUTHS pacTEHUH (Tadimia
5.3.1).

Kax Bumno wu3 Tabmumbl 5.3.1, KOJIMYECTBO JHUCTHEB Yy COPTOOOPA3IOB
kaptodesns yBennuuBaercs ot (a3bl OyToHU3aIMU 10 Ga3bl KITyOHeoOpa3oBaHUS.

B ¢daze Oyronumsammm HauOosblliee KOJUYECTBO JIUCTHEB HA PACTCHHE
HAOJIOMAaeTCsl y TakuX copTooOpasnoB kaprodens, kak daizadban, MyxabOar u
Pamr (ot 30.9 no 39.4 mr./pactenue). OnmHako, B 3To ¢haze HauMeHbIee
KOJIMYECTBO JINCThEB HaOmomaeTcs y coproodpasioB Tamkukucran, AH - 1 u
Hunydap (ot 25.8 10 29.4 mir./pactenue). JlaHHbIN MoKazaTelnb B CPEHEM Y BCEX
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copTooOpasioB kaptodens B ¢daze OyroHusaruu cocrasiser 31.0 mrT./pacrenue.
MaxkcuManbHOE 3HaUY€HHUE 10 KOJMUYECTBY JIMCTHEB Ha PACTEHHE OTMEYAET Y copTa
daiizaban (39.4 mr./pacTeHne), a MUHUMAJIbHBIN TTOKa3aTelb uMeeT copt AH - 1

(25.8 mr./pactenune), T.e. 310 B 1. 5 paza wim B 52.7% MeHbIle, 4eM y copTa

daiizaba.

Ta6auna 5. 3. 1. - KosinyecTBo JicTheB B (pa3ax pa3BUTHS Y Pa3HBIX T€HOTUIIOB

kaprodens, mr./pacTeHue

CopToo06pasiibl byronuzamms I{BeTenue Knyoneobpa3o-Banue
Tamxukncraua 29.4+2.05 52.0+1.42 81.4+1.2
Daiizaban 39.4+3.08 48.7+2.03 58.0+2.34
Pamr 31.6+1.44 52.5+1.21 73.3+£1.33
AH-1 25.8+2.22 32.7+£1.09 39.5+0.44
Hunydap 28.6+0.55 79.8+2.06 131.0+0.25
Myxa60at 30.9+3.36 53.8+3.04 76.6+0.35
Cpennee 31.0 53.3 76.6

HCPys 3.40 4.00 4.63

Takum oOpazom, B ¢aze OyTOHHM3AIMK HAOIIOJAETCS OOJIBIIIOE KOJIUYECTBO
JUCTHEB HA PACTCHHUE Y PA3HBIX COPTOOOPA3IOB KapTOQesi, 9T0, BUIUMO, CBSI3aHO
C TCHOTHITMYECKON 0COOCHHOCTBIO COPTOOOPA3IIOB.

B ¢a3ze uBerenuss HauOosbliee KOJMYECTBO JIMCTHEB HA PACTCHHE
HaOmonaercst 'y copra Hunydap, Myxa66ar, Pamrt u Tamxukucran, 4TO
cocrapisier ot 52.0 mo 79.8 mt./pacrenue. B 3Tol ¢aze HauMeHbIee KOJINYECTBO
JuCTheB HaOmwomaercs y coptoB AH-1 u ®aizaban (ot 32.7 go 48.7
mT./pactenue). B cpennem y Bcex coproodOpasioB kaptodens B (aze 1BETCHUs
HaOmomaetcs 53.3 mT./pactenue win Ha 22.3 mr./pactenue (72%) Gomblie, 4eMm B
daze OyToHm3anuu. MakCHMaJIbHOE KOJMYECTBO JINCTHEB HA PACTCHUE OTMEUYACTCS
y copra Hunydap (79.8 mr./pacrenune), muauMaibHoe - y copta AH - 1 (32.7

mIT./pacTenue), T.€. 310 B 2.4 paza uinu B 144% wmenbliie, yeM y copta Hunydap.
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Takum oOpa3om, B ¢aze 1BeTeHUs HaOMomaeTcsi OOJbIIOE BapbHUPOBAHUE
KOJIMYECTBA JIMCTHEB HA PACTEHHE Y COpPTOOOpasloB KapTtodens, 4To, MO -
BUJIUMOMY, CBUJIETEILCTBYET 00 UX MOP(O - OUOIOrHYeCKO 0COOEHHOCTH.

B ¢daze dopmupoBanus kiyOHEH HamOONbIIee KOJUYECTBO JIMCTHEB HaA
pactenue Habmomaercss y coptoB Humydap, Tamkukucran Myxa66at, Pamr u
ATOT MoOKazaTenb Kosebsercss y Hux ot 73.3 mo 131.0 mt./pactenue. B atoii dasze
HAaWMEHBIIIee KOJIMYECTBO JTUCThEB HaOmogaeTcs y coptoB AH-1 n ®daiizaban (ot
39.5 no 58.0 mr./pactenue). B cpegneM y Bcex copTrooOpasioB kapTodens B (aze
KJIIyOHE0Opa30BaHMs KOJUYECTBO JIMCTHEB COCTaBIAET 76.6 IIT./pacTeHUE WM Ha
23.3 mr./pactenune (43.7%) Oosbmie, yeM B ¢asze mBeTeHUs. MaKcHMalbHbBIE
BEJIMYMHBI TI0 KOJMYECTBY JIUCTHEB Ha pacTeHun mmeroT copra Humydap (131.0
IIT./pacTeHne), a MUHUMalbHbIE - y copta AH - 1 (39.5 mr./pactenue), T.e. 3T0 B
2.5 paza wiu B 231.6% mensbIne, yeM y copta Humydap.

Takum o6pazom, B ¢aze dhopmupoBaHus KiIyOHeW HaOI0gaeTcsi OOJIbIIOE
BapbUPOBAHUE IO KOJMYECTBY JHCThEB HA PACTCHHE Yy Pa3HBIX COPTOOOPA3IOB
KapToders, 4To Mo — BUAMMOMY, CBSI3aHO C U3MEHYMBOCTHIO ATUX 00PA3IIOB.

Kak mokaszamu Hamm ONBITE, B pa3Hble ¢as3bl pPa3BUTHS PACTCHHMA
dbopmMupyeTCsl pa3HOE KOJIMUECTBO JUCTHEB HA pacTeHue (pucyHok 5.3.1). JlaHHbIC
pucyHku 5.3.1 moKa3bpIBalOT, YTO MPHU3HAK «KOJUYECTBO JIUCTHEBY», HAYWHAS OT
¢da3el OyToHM3anuu 10 (ha3bl KIIyOHE0Opa3oBaHUs, MOCTEIIEHHO yBeauynuBaeTcs. B
4acTHOCTU, OT (pa3pl OyToHU3aMH A0 (a3bl IBETCHHS] KOJIUYECTBO JINCTHEB Ha
pacTeHuu yBenuuuBaetcs Ha 72%, a oT (a3wl uBeTeHUs A0 (pa3pl GopMupoBaHUs
KiyOoHeut cocrapisier 43.7%, 4TO CBHUIETEIBCTBYET O TOM, UYTO B IPOMEKYTKE
Mexay (azamu 1IBETEHHs U KIIyOHeoOpa30BaHUS MPOIYKTHl MeTaboIu3Ma OoJIbIIe
pacxoayrTcs Ha (popMHpoOBaHME TOJ3E€MHOW 4YacTU pacTeHU (KOpHEW u

KITyOHEe#).
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Pucynok 5. 3. 1. - lunamuka (popMHPOBaHUS JUCTheB KapTogdeiisi B 3aBUCHMOCTH

oT (l)a3bl Pa3sBUTUSA PaCTCHU, IllT./paCTeHl/le.

CnenoBarenbHo, B Mex(dazHOM mnepuoje OyTOHM3alMS - LIBETEHUE
MIPOUCXOIUT UHTEHCUBHOE (DOPMUPOBAHHE KOJIMUYECTBA JIMCTHEB HA pacTEHUE, a B
Mex(}a3zHOM TIEpHOJie BETCHUS W KITyOHEeoOpa3oBaHUs, HAO0OPOT, ATOT MPOIECC
HECKOJbKO CHIDKACeTCS, TaK KakK B JTOH (¢a3e NPOUCXOAUT HWHTESHCHBHOE
dbopmupoBaHue KIIyOHEH Ha pacTeHUE.

N3BecTHO, YTO Macca JHCThEB KapTodeas U3MEHSICTCS B 3aBUCHMOCTH OT
da3pl pa3BuTHs pacTeHHii Ha (OHE BBICOKOW Tammeparypbl Bo3ayxa (Tabmuia
5.3.2). Kak BuaHO 13 Tabnuiiel 5.3.2, Macca JUCThEB Y COPTOOOPA3IoB KapTodes
MOCTENICHHO YyBeJIUuuBaeTcsa OT (a3bl OyToHM3auuu a0 (asbl (popMuUpoBaHUS
kiyoneit. B (aze Oyronuzarum Hanbosbias o0IIasi Macca JUCTHEB HA PAaCTCHUE
HaOI0IaeTcsl 'y Takux coprooOpasnoB kaprodens, kak Paizaban, Pamrt u
Myxa66ar (ot 151 mo 192 r/pacrenue). OgHako, B 3TOM (paze HAUMEHBIIYIO
0011yI0 Maccy JUCTheB UMEIOT copToodpasiiel AH - 1, Hunydap u Tamkukucran

(ot 126 o 144 r/pactrenue).

146



Tabauua 5. 3. 2. - Macca JiMcTbeB y TeHOTHIIOB pacTeHuil kapTodeJisi, I/pacTeHue

Copra BbyTronuzanus [[BeTenue Kirybuneobpaso-
BaHUES

TamKkukncran 144+2.23 254+1.67 364+3.25
daiizadajy 192+3.21 242+2.33 29242 .81
Pamr 154+1.09 180+0.8 206+1.79
AH-1 126+0.9 157+3.02 188+1.44
Hunydap 140+0.8 240+3.6 340+2.67
Myxa66at 151+0.3 215+2.6 278+3.01
Cpennee 151 215 278

HCPys 2.75 4.0 7.3

JlaHHBIN MOKa3aTedb B CPEAHEM Y BCEX cOpTOOOpa3loB KapTodens B ¢aze
OyTroHuzanuu coctaBisieT 151 r/pacrenne. MakcumanbHas 0011as Macca JUCTHEB
Ha pacTeHue HaOmoganach y copra ®aizadan (192 r/pacrenue), a MUHUMAIbHAS -
y copta AH-1 (126 r/pacrenme), T.e. B 1.5 paza wim Ha 52.4% MeHbINE, YeM Y
coprta daiizaba.

B ¢aze uBerenus HanbobIas Macca JUCTHEB HA pacTeHUE HAOIIOMAETCS Y
TaKUX copTooOpa3noB kaprodens, kak Tamxukucran, Paitzaban u Hunydap (ot
240 no 254 r/pactrenune). B aToii (paze HaumeHbIas Macca JIMCTbEB HAOIONAETCS Y
coproobpasziioB Myxa66ar, Pamur AH - 1 u (or 215 no 180 r/pactenue). B
CpeIHEM Yy BceX copTooOpas3ioB kaprodens B ¢asze mBeTeHusl cocramiser 215
r/pacrenne wiu Ha 64 r/pactenue (42.4%) Oonbiie, yeM B ¢aze OyTOHH3AIUU.
MaxkcuMmanbHasi Macca JINCThEB Ha pacTeHHE HaOMromanach y copta TaKUKUCTaH
(254 r/pacrenue), a munumaiibHas - y copta AH - 1 (157 r/pacrenue), T.e. B 1.6
pa3a wiu Ha 61.7% MmenbIue, yem y copTa TapKUKUCTaH.

B ¢daze ¢opmupoBanus kiyOHel Macca JMCTREB Ha pacTEHUE Yy
copTooOpasiioB kaprodens Tamxukucran, Hunydap u daitzaban cocraBiser ot
292 no 364 r/pactenue. B 370t (haze HauMeHbIIasi Macca JUCTHEB HAOII01aeTCS Y
coptoobpasiioB AH - 1, Pamr, Myxa66ar (ot 188 mo 278 r/pactenue). JlaHHbIii

MoKazaTelib B CpeAHEM y BCeX CcoOpToobOpasmoB kaprodens B  dase
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KIyOHeoOpa3zoBaHus coctaBiser 278 r/pacteHue win Ha 63 r/pactenue (29.3%)
Oonbiie, yem B (ase mBeTeHHWs. MakcuMmanbHash macca JUCThEB Ha PacTECHUE
umeercs y copta Tajpkukucran (364 r/pacteHue), a MUHUMallbHas - y copta AH -
1 (188 r/pacrenme), T.e. B 1.9 paza mim nHa 93.6% wmenwme, yemM y copra
Tamxukucrax.

Takum o6pazom, B ¢aze dhopmupoBaHus KiyOHeW HaOIogaeTcsi 0OJbIIOE
BapbUPOBAHUE MPU3HAKA MACCHI JUCTHEB HA PACTEHUE y Pa3HBIX COPTOOOPA3IOB
KapTtodens, 4To MO - BUAMUMOMY, CBS3aHO C T€HOTUIIUYECKOW OCOOEHHOCTHIO
copTooOpa3oB kapTodesns B JaHHOU (a3ze pa3BUTHS PaCTCHUM.

[IpusHak GopMHUpOBaHHWS MacChl JIMCTHEB MEHSETCS B pasHbie (Pa3wl

pa3BUTHS pacTeHui (pUCyHOK 5.3 2).

300 - 278

r/pacredaue

byrormsama [IBeTenme KnvineodpasoBanme

Pucynok 5. 3. 2. - lunamuka (popMHPOBAHUS MACChI JINCThEB B CPelHEM Yy Bcex
copTo00pa3noB kKapTodeisi B 3aBUCMMOCTH OT ()a3bl pa3BUTHS PacTeHHs, I/pacTeHuUe.

N3 naHHBIX pucyHKa 5.3.2 BUAHO, YTO Macca JIMCTBEB B CPEIHEM Yy
coptooOpasiioB kaprodesns TMOCTEeNeHHO Bo3pacTaeT. Bo Bpems Bereranuu
pacteHuil B MexxdazHoOM nepuojie ot gaszbl OyToHU3AMK 10 (a3bl IBETSHUS Macca
JUCThEB HA pacTeHue yBenuuuBaercss Ha 42.3%, a oT ¢a3bl uBeTeHus 10 (pasbl

KiyOHeoOpa3oBanus Ha 29.0%.
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OTO CBUAETEICTBYET O TOM, YTO HPOAYKTHl MeTaboju3Ma B 3TOM
Mex(pa3sHOM Tepuone y pacTeHuidl kaptodens OOJbIe pacXoayroTcs Ha
dhopMHUpOBaHUE CTOJIOHOB U KITyOHEH.

OnbITHl MOKa3aJv, 4TO B pa3Hble (a3bl pa3BUTUS PACTCHUU HAOIIOTAETCS
YBEIIMYCHUE KOJUYECTBA U MacChl JINCTheB (Tabmuia 5.3.3).

Kak mnoxa3piBatoT naHHble TaOmuibl 5.3.3, cpeqHee KOJIMYECTBO M Macca
JUCThEB KapTodens B Mex(pa3HOM NEPUOAE PA3BUTHUA PACTCHHH JAMHAMUYHO
HapacTatoT. B Mexxdaznom nepuojie pa3BUTHSL pacTeHUH OT (pa3bl OYTOHU3ALMH J10
(da3bl LIBETEHUs] HAOJIOAAETCSI UHTEHCUBHOE (DOPMUPOBAHKME KOJIMYECTBA JUCTHEB
U MacChl JHCThEB HA PACTCHHE IO CPaBHEHHIO C MEX(a3HbIM MEPHUOAOM OT

[BETCHUS J10 KITyOHE0Opa3oBaHMUsI.

Tadauma 5. 3. 3. - J/IluHaMHKa HapacTaHusi KOJHYeCTBA M MACChl JIHCThEB

KapTodes B 3aBUCUMOCTH OT (pa3bl pa3BUTHUS PACTEHUN

®azkl pa3BUTHUSA PACTECHUI:
Cpennue nokasarenu
OyToHU3ALHS [IBETCHUE KI1IyOHEeoOpa3o-
MIPU3HAKOB
BaHHE
KonuyecTBo nucTheB,
31.0+£7.4 53.3+£8.9 76.6+9.6
IT./pacTeHue
% -HapacTaHus 0.0 71.9 43.7
Macca nucTheB,
151£5.4 215+6.1 278+6.8
r/pacTenue
%-HapacTaHus 0.0 42.3 29.0

[Ipomecc dopMupoBaHUS KOJMYECTBA M MAcCChl JIMCTHEB B Mex(a3zHOM
nepuosie oT OyroHm3aruu 10 1BereHus B 1.6 paza u 1.4 pasza Gombine, 4em B
Mex(}a3HOM MEPUOJIEC PA3BUTHS PACTCHUI OT IIBETEHUS 0 KITyOHE0Opa3oBaHMsI.

Takum 00pa3om, HaOMIOJAETCS HAKOIJIEHHE METAa0O0JMYECKUX BEIIECTB B
Mex(ha3zHOM Meprojie OT OYTOHU3AIUHU JI0 IIBETCHHUS.

B Mexdaznom meproje oT IBETCHHS 10 KIIyOHEOOpa30BaHUS TOT MPOIIECC
3aMeJIeTCs, YTO CBUJETEIHCTBYET O TOM, YTO B ATOT MEPUOJ] OCHOBHAs Macca

MEeTabO0JIMTOB PacXoayeTcs Ha (GOPMUPOBAHKE KITyOHEH.
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Taxum oOpa3om, cieayeT OTMETUTh, UTO PACTEHHE B 3TOT MEPUO/I BCIO CBOIO
aJaNTAlMOHHYIO CUJTY UCIIOJIb3YET Ha (POPMUPOBAHUE XO3SIUCTBEHHOTO ypOXKasl.

Hamu nccnegoBanus mokasaiu, 4TO TaKUe MPU3HAKH, KaK TIPOYKTUBHOCTD,
oOmrasi 6roMacca W IUIOMIAAb JUCTHEB BO MHOTOM CBSI3aHBI C T€HOTHUITHMYECKOMN

0COOEHHOCTBIO ATHX COPTO0Opa3LoB (Tabmumna 5.3.4).

Tab6auua 5. 3. 4. - IIpoayKTUBHOCTH cOPTOOpPa3OB KapTodessi B YCIOBHIX HOra

Tanp:xkukucrana
[Tnomane O06mas
[TpoyKTHBHOCT®D,
CopToo06pa3siibl JIUCTHEB, O6uomacca,
) r/pacTeHue

M“/pacTenue r/pacTeHue
daiizaban (cranmapr) 1.31 245 160
Myxa66ar 1.27 500 235
Hunydap 1.81 400 300
Tamxuknucran 1.89 595 350
Pamur 0.92 290 140
Kion - 27 1.24 406 237
Fi(Hunydap x K. - 2) 1.23 340 250
AH-1 1.83 410 305
Cpennee 1.31 398 247
HCPys 0.03 10.9 6.5

Kak BuagHo m3 maHHbIX TaOaubel 5. 3. 4, BHICOKHME 3HAUYEHUSI II0 BCEM
MpU3HAKaM HMMeeT cOpT TaPKUKHCTaH, KOTOPBIH CYIIIECTBEHHO IPEBHIIIACT BCE
apyrue copTooOpasiel kaprodens. [lo stum mapameTpaMm TakkKe JIydIlne
MOKa3aTelid UMEIOT Takue copTtoobpasmpsl kaprodens, kak AH - 1, daiizaban u
Hunydap.

Opnnako, Takue copTooOpasiiel kaptodens, kak Pamrr, rubpun (F, (Humydap
x Ki .- 2) u Kt - 27 umerot 6osiee HU3KHE MOKA3aTeNIM MO 3TUM NapaMeTpam o
CpPaBHEHHMIO C IPYTUMHU o0pa3iamu Kaptodes.

HccnenoBanust mokazanu, 4TO MEXAY (PU3HOJIOTUYECKUMH TapamMeTpamu

COpTO6p8,3HOB KapTO(beJISI, TaKMMH KaK ILIomadb JHCTBEB MW MacCa JIMCTHECB
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MMEETCs MOJIOXKUTENIbHast Koppensiuus (pucyHok 5.3.3). Kak BUAHO M3 pHUCYHKa
5.3.3, Habmrogaercs BbIcOKas monoxuTensHas koppemsmus (I = 0.843) mexmy
MacCol JINCThEB M IUIONIAJIbIO JIUCTHEB Y COPTOOOpA3LoB KapTodens, TO eCTh C
YBEJIIMYECHUEM MAaCChl JHCThEB HAONIONAETCS YBEJIMUYEHHE IUIOMIAIU JIMCTHEB HA
pacTeHue.

Takas e cBs3b HaOMIOIAETCI MEXAY Maccol JUCTBEB M KOJIMYECTBOM
JUCThEB y KapTodens Ha (oHe BHICOKOW TeMmrepaTypbl XypOCOHCKOTO pailoHa
Tamxukucrana (pucyHok 5.3.4). Kak BuaHo u3 pucyHku 5. 3. 4 HaOmomaercs
BBICOKAs MOJIOKUTEIbHAs CBs3b (I = 0.657) Mex 1y mpU3HAKaMU - Macca JIMCThEB U

KOJIMYECTBO JIUCTHEB Y COPTOOOPA3IOB KapTodes.

0.70 - R
v (60 v=00041x-0,1664
T 050 - RE=07102
= A, R o)
2o 040 - 1=0843 ¢
5z "."41 L o?
¢ & (30 -
Hea, 7
'é 2 (.20 -
B8 010
=000
°
= ) 50 100 150 200 250
Macca micTeeB, I/pacTeiie

Pucynok 5. 3. 3. - Koppeasinusi MeKIy MIomaabI0 JUCTbeB H MACCOI JINCTHEB Y
copTo00pa3noB KapTo(eJis.

CHC}IOB&TCJ’IBHO, C YBCIMYCHHUCM KOJHUMYECCTBA JIMCTHLCB IMPOINOPHHUOHAIBHO

Ha6JIIOJIaeTC$I YBCIIMYCHUC MACCEI JIMCTHCB HA PACTCHHC.
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400

25

200
150

Macca
JHCThEB, I'/pacTreHiie

350 —y=Lafxt 1
300 — R=0432

1= 0,657

¢ 188

20 40 60 80 100 120 140

Koanuecto JICThEB, mT./ pacTeHie

Pucynok 5. 3. 4. - Koppeasiuusi Mexkay Maccoii 1 KOJTH4eCTBOM JIMCTheB Yy COPTO00pPa3LoB

Kaproges.

TLroman e
JHCThEB,M?/pacTeHIe
= Ly
(¥ 1] " [¥ 1 o

=

v=0,001x+ 0,697 »

183 $189

R*=0,340
r=10,583 1

100 200 300 400 500 600 700

Odmas d1omacca, r/pacteHiie

Pucynok 5. 3. 5. - Koppeasiuusi Mexxay nJjiomajbo JUcTheB M 00111eii 6momaccoi

Takum o0Opazom,

COpPT000pa3 OB KapTo(es.

HaOIOAAaeTCsl TOJIOKUTENbHAS KOPPENsUUs MEXIY

napamMeTpaMu COpPTOOOpAa3IoB KapTodelss: KOJIUYECTBOM JIUCTHEB, IUIOMIAIBIO

JIMCThEB M MacCOM JIMCThEB. YCTaHOBJ'IeHO, qTOo MCXKAY HNpU3HAKaAMH «ILI0IIa/lb

JUCTBCB» U «o61ua$1 Omomacca» MMEETCS ITOJIOKHUTEIbHAs KOppC/LINUOHHAA CBA3b

(pucyHok 5. 3. 5). JlanHble pucyHKa 5. 3. 5 OKa3bIBAIOT, YTO KOPPEISIIH MEKIY
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MPU3HAKAMU  «IUIOMAJh JUCTHEB» U «0OIas OWOJOTHYEecCKaa Macca» y COPTOB
kapTodens monoxkurenbHas U oHa paBHa I' = 0.583. D10 mokasbIBaeT, 4To MO Mepe
YBEJIMYEHHS  IUJIOIIAAM  JIMCThEB  CHMMETPUYHO  YBEIMYUBaeTca  oOmas
ouosiornyeckasi macca pacteHuid. [IpoBeéHHbBIE HAMHM KCIIEPUMEHTHI MMOKa3aliu,
YTO MEXIy TaKUMHU (PU3MOJIOTMYECKMMHU MapaMeTpaMu KapTodens, Kak macca
KIIyOHeW u o0mast 6romacca HaOIOAETCS TaKXKE TMOJIOKUTEIbHAS KOPPEISAIUs
(pucyHok 5.3 6).

N3 pucynka 5.3.6 BUAHO, 4TO HAOIIOAETCS TMOJOKUTEIbHAS KOPPEISIIHS
MEXJy TpU3HAKaMH «o0masi OmomMacca» U «Macca KIyOHeH» copTooOpas3lioB
kapTodens, koropas coctaBiseT: I = 0.790. DTo cBUIETEILCTBYET O TOM, YTO C
YBEIMYEHHEM MacChl KIyOHeW (IPOJYyKTUBHOCTb) YBEIMYMBAETCS  0OIIas

OroMacca y paCTeHU B YCIOBHSIX KapKOTo KJIMMarta.

700 -
qp Y= 12330+ 9334

. Re=0,624
N0 0790
100 -

300 -
200 -
100 -

0

OLUA S OHIOMACCA

, T/ pacreHiie

P

O

0 100 200 300 400

Macca kayOHeil, r/pacTeHie

Pucynok 5. 3. 6. - KoppessinnonHasi cBsi3b MexK1y 00111eii 6uomaccoii 1 Maccoii KiyoHeii

Kaproges.
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2 y=0004x+0348 1,83 189
2 = @ :
Y R*=10,783
=15 = 1,886
v
s ©
b g
B 1 092
=
!: [
= 505
-
<
F 0
0 100 200 300 400
[IporyRTIBHOCTD, I/pacTeHiie

Pucynok 5. 3. 7. - KoppeasinuoHHasi CBSI3b MKy MJIOIIAIBIO JIUCTHEB H

NMPOAYKTUBHOCTBIO KapTO(l)e.Tlﬂ.

Takasg 3aKOHOMEPHOCTh HAOIIOAAETCS MEXAY TaKUMH (PU3MOIOTHYECKUMU
napaMeTpamu, Kak MpOJyKTUBHOCTb M IUIOIIAJb JIUCTHEB y KapTodens (PUCYHOK
5.3.7).

N3 pucynka 5.3.7 BUAHO, 4TO MEXKIYy MacCOU KIIyOHEH U IUIONIA b0 JINCTHEB
copTooOpasioB kaprodens, kodhdunueHntT koppemsnuu coctapisier: I' = 0.886.
DTO MOKa3bIBAaET, YTO C YBEJIWYEHUEM IUIOUIAJAM JHUCTHEB  YBEIMYHUBACTCS
MPOAYKTUBHOCTh PACTEHHUM.

Takum 00pa3oM, YCTaHOBJIEHO, YTO B YCJOBHUSX XYPOCOHCKOrO pailoHa
MEXIy TaKMMH OCHOBHBIMH (DM3HOJOTHUECKMMM TNapaMeTpaMH KapTodens, Kak
IUIOIIAJb JIMCTHEB, KOJWYECTBO JHMCTHEB, Macca JIMCTHEB, NPOAYKTUBHOCTh U
oOmast 6uomMacca, HaOJIOIAETCA MOJIOKHUTENIbHAS KOPPEJSILIMOHHASL CBSI3b. JTO
CBUJETEIBCTBYET O TOM, YTO YBEJIMUYEHHUE JIOOOr0 U3 3TUX MapaMeTpoB BEAET K
YCWJICHHIO MPOJYKIMOHHOTO MOTEHIMaNa COPTOOOPa3OB KapTodenss B YCIOBUSIX

rora TaJpKMKUCTaHA.
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5.4. Bausinue 3aC0JI€HHOCTH MOYBbI HA MOP(O-(PU3H0T0TrHYeCKHe TPU3HAKHU
Kaprogesn

B mocnennee Bpemsi mpoOsieMbl TIIOOATBPHOTO W3MEHEHHs KiuMaTa Ha
3€MHOM IIIape BBI3BIBAIOT CHIIbHYIO 00€CTIOKOEHHOCTh MUPOBOTO coolriecTBa. Kak
U3BECTHO, TMOBHIIICHUE TEMIIEpaTyphl BO3AyXa MPUBOAHUT K CEPHE3HON Yrpo3e u
oTepy OMOJIOTHYECKOTO pa3HOOOpa3us, PECYypPCOB SKOCUCTEMBI U 370POBBS JTIOACH
Ha 3emue [170, 114, 135, 10].

Kak coo0marwT aBTOpHI, MOBBINICHHE TEMIEPaTyphl BO3AyXa BBI3BIBACT
YCUJICHUE 3aCyXW U WCIApEeHHsl BOJbI C MOBEPXHOCTH MOYBBL. Kpome TOro, 3TO
IPUBOJUT K BBICYIIMBAHHUIO CJOS TIOYBBI, TJ€ PACIOJIOXKEHAa KOPHEBash MaccChl
pactenuii [84, 42, 164]. Taxke BBICOKME TEMIICPATyphl M 3aCYIUIMBBIC TOJIbI
BBI3BIBAIOT TOBBIIICHUE COACPX AHH COJEH B MOYBE, M3OBITOYHOE CKOIUICHHE B
KOPHEOOMTAaeMOM CJIO€ TOYBbI pa3HbIX KOHILIEHTpanuil cosell. Takoe peskoe
YBEJIIMYEHUE COJACPKAHMS COJIEW B MOYBE NMPUBOAUT K YTHETEHUIO PAacTEHUI U
CHIDKEHHIO KadecTBa W KOJHUYECTBA YpOXKas CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP
[331, 135, 312, 42] .

Kpome Toro, mox BIMsHUEM COAEpKaHUS XJIOPUIHBIX U aMMHUAYHBIX COJIEH
B MOYBE B PACTEHUAX HApYIIAeTCsl a30THBIA OOMEH, HAKaIllJIMBaeTCsl aMMHUAK M
Ipyrue sAaoBUTble NpoAykKThl. C Jpyroid CTOpPOHBI, Ha (oOHE CyIb(haTHOTO
3aCOJICHUSI B TIOYBE HAKAIIMBAETCS OOJIBIIIOE KOJIWYECTBO MPOTYKTOB OKHCIICHUS
CepoCoJepKaIIMX aMUHOKUCIIOT, KOTOpble TYOUTEIbHO JEUCTBYIOT Ha KOPHEBYIO
cucteMy U (OTOCHHTE3UPYIOIIUE OPTraHbl PACTEHUH. DTH COIU TAKXKE SBISIOTCS
SJIOBUTBIMM 1711 pacTeHuil. BbICOKME KOHIEHTpaluu cojied B OOJBIIMX
KOJIMYECTBA B MOYBE (OCOOEHHO XJIOPUCTBIX M CYJb(ATHBIX COJIeH) BBI3BIBAIOT
HapylIeHHe CHaOXEHUS PACTCHUSIMH DHEPIeTHUYECKUMU COSAMHCHHUSAMH IS
KHU3HEACIATEIbHOCTH pacTeHHid B TeueHue Beretauuu. [lox  BiusHHEM
KOHIIEHTPAIMH COJIEH B OUBE MPOUCXOIUT HAPYIICHUE YIbTPACTPYKTYPhI KIETOK,
B YAaCTHOCTHU, U3MEHEHHSI B CTPYKTYPE XJIOPOIUIACTOB, YTO OCOOCHHO MPOSBIISIETCS

IpU XJOPUIHOM 3acoieHun [174].
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[Ipy u3MeHeHMU KiIMMaTa MPOIECC 3aCOJICHUS! MHTEHCUBHO MPOTEKAET B
OorapHbIX MOYBax (B apuAHOM KJIMMATE), T/I€ 3aCOJIEHUE MOYBBI MOXKET MPUBECTU
K notrepe 10 60% ypoxkasi CEIbCKOXO3SIIICTBEHHBIX YTOJIUN.

NHTeHCMBHOE OCBOCHHE HOBBIX 3€Mellb W HECBOCBPEMEHHAs OYHUCTKA
UPPUTALIMOHHO-IPEHAXKHBIX CETEH MPUBOJUT K HENPEPHIBHOMY YBEIMYECHUIO
IPYHTOBBIX BOJl U OMIACHOMY MOJBEMY MX YPOBHS, UTO OTPULIATEIIBHO MOBIHIET HA
M3MEHEHHUE METMOPATUBHON OOCTAHOBKHU U B 1I€JIOM 3aCOJICHHOCTH TTOYBBI.

[IpoBeneHne uccneqoBaHUs O HAJWYUU JIBYX BHUJOB 3aCOJIEHUS TOYBBI
(XJIOpUAHBIX U CyJIb(aTHBIX) U MX BIUSHUS Ha (PU3HOJIOrO-OMOXMMHUYECKUE U
MPOAYKI[MOHHBIE TTOKa3aTeIu COPTOOOpa3oB KapTodess UMEET BaXKHOE HAPOIHO-
XO35IUCTBEHHOE 3HAYCHHWE B JieJie JalibHeHIIel MHTEHCU(UKAIIMN MMPOU3BOJICTBA
«BTOPOTO XJieOa» B I0KHBIX paiioHax TaTKUKUCTaHA.

[TosTOMy HaMu OBUT M3YYEH XMMHYECKUIN COCTAB MOYBHI B PA3HBIX YUacTKaxX
XypocoHckoro paioHa Pecnyonuku —Tamkukucrana. Pesynbrarel  ATHX
VCCIICAOBAHAM NOKA3aJIu, YTO MOYBBI XYpPOCOHCKOrO panoHa TaJKMKUCTaHa, TIe
BO3JIETBIBAINCH COPTOOOPA3Ibl KapTodeas B OCHOBHOM OTHOCSTCS K CyJb(aTHO-
XJIOPUJIHBIM THUIIAM 3acojieHus MmoyBbl. Kak BUAHO W3 MaHHBIX Tabiauusl 5.4.1,
YPOBEHb 3aCOJICHHOCTH MOYBBI B PAa3HBIX y4aCTKaxX MPOSIBISETCS MO - pasHOMY. B
3oHe YopOor (yuwactku 1; 2 um 3), rie OJM30K YpOBEHb TPYHTOBOUM BOJIHI,
coaepkanue xJopuaHbIx coner Ha 100 r mouBsl coctaBmuset ot 3.94 no 64.16 mr, a
cynbdarabix coneit — 7.70 mo 47.97 mr, 4TO MO CpaBHEHHUIO ¢ y4acTkoM Paccmer
3HAYUTEIHHO OOJIbIIIE.

Tadoauua 5. 4. 1. — Conep:xanne coueii (xaopuanbix — Cl” u cyabgaTHbIxX- SO*) B Pa3HBIX

30HaX BbIpamuBaHus kaptodess (XypocoHcKuii paiion)

MecTtHOCTB BeicoTa Hag ypoBHEM Mr/100 1 mouBsI B IIPOLICHTAX:
MOpSl, METp Ccr S0, Ccr SO~

Paccer 550 1.97 2.35 0.070 0.013

(KOHTpPOJIB)

VYyactok.1 470 3.94 4.70 0.139 0.028

VYyacTok.2 470 27.64 41.18 0.980 1.977

VYyacTok.3 470 64.16 47.97 2.275 2.303
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Jlyist onpenenenusi CHOCOOHOCTH POCTa W Pa3BUTHS PACTCHHUI Ha y4acTKax,
MMEIOIIUX PAa3HOE COJIEp’KAHHUE COJICH B MOYBE, HAMHU OBLIM MPOBEIAEHBI MOCAAKU
copToo0Opa3iioB kapTodens Ha ydacTkax Pacceer u Hopbor Ha BeicoTax 550 u 470
METPOB HaJl ypOBHEM MODSI.

Takum 00pa3oM, pa3Hble y4acTKU MOYBBI, i€ ObUIM TPOBEICHBI HAIIU
UCCIICOBAHUS, HWMENIHM pa3Hble IIOKA3aTelId [0 COJACPKAHUIO XJIOPUIAHBIX U
Cynb(aTHBIX COJIEH M 3TO BBI3BIBAJIO HEKOTOPHIC U3MEHEHHS B POCTE, Pa3BUTHU U
dbopMHUpOBaHUU TPOAYKTUBHOCTH COPTOB M THOpUAOB KapTodens. Kak BuaHo U3
JMaHHBIX TAOJMUIEl 5.4.2, MPU HU3KOW KOHICHTparuu coyieii B mouse (ClI” = 1.97;
SO,%= 2.35) HaOmIOmaIOTCs HOpPMaJbHBIC BCXOJbI M BBICOTA PACTCHHH W UX

IMPOAYKTUBHOCTBb Ha (bOHe JKapKoro KinuMmara XypOCOHCKOFO paﬁOHa.

Ta6auna 5. 4. 2. - BausiHue 3ac0J1€HHOCTH NMOYBbI HA POCT U MPOAYKTUBHOCTH

copToodpa3unoB kaprodeisi (mpu yposHe 3acoieHnoctu Cl' = 1.97; SO,% = 2.35)

CoprooOpa3siisl Bricora pacrenuit, cv | [IpogyKTUBHOCTB,
r/pacTeHue

daii3aban (crangapr) 90.8 180
Myxa06at 96.1 235
Hunydap 92.6 152
TamKkukucTan 100.9 350
Pamr 90.3 270
Kion - 27 84.0 237
AH-1 92.7 305
Cpennee 92.5 247.0
HCPgs 2.4 13.8

Kak mokazanu Hamm MCCIIEIOBaHUS HU3Kas KOHIEHTPAIMS COJCH B IOYBE
HE3HAUNUTEIBHO BIMSAET HAa POCT W MPOAYKTHBHOCTH COPTOOOpA3IOB KapTodems
(tabmuna 5. 4. 2). B Takux ycrnoBusix HanboJiee MPOTyKTHBHBIMHM OKa3UIMCh TAKHE

coptoobOpa3siibl, Kak Tamkukucran, Hunydap nu Myxao6art.
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OnHako C yBEIWYEHHWEM KOHIIGHTPAIlMKM COJIEW B TOYBE HAOIIOmACTCS
3HAYNTEIHLHOEC CHIDKCHHE POCTa PACTEHUH W TIPOIYKTUBHOCTH COPTOOOPA3IIOB
KapTo(est B yCIOBHUSX COJIEBOTO cTpeccoporo ¢akropa (Tabnuia 5.4.3).

K BbICOKOW KOHIEHTpalMh CcOJied B TOYBE Haubojee yCTOMYMBHIMU
OKa3aJIMCh TaKue copTooOpasiibl, Kak Tamkukuctan, Hunydap u Myxao0ar.

OpHako, IpH YBEJIMYEHUU KOHIIEHTpAIlMU COJIEH B MouBe Oojiee 4eM B JiBa
pasa (Cl'= 3.94; SO,= 4.70) HabmomaeTcss OTPHUIATEILHOE BIMSHHE COICH HA

BCXO/Ibl, BBICOTY U NMPOJAYKTUBHOCTH paCTEHUN KapToders.

Tabauua S. 4. 3. - BiausiHue 3ac0J1eHHOCTH MOYBbI HA POCT, PA3BUTHS H

NMPOAYKTHBHOCTH COPTO00Pa3I0B KapTodes (IPpU YPOBHEM 3aCOIeHHOCTH Mo4BbI | = 3.94;

S0,5=4.70)
Coproo0pa3sis BeicoTa pacreHwuii, cm [TpoayKTUBHOCTB, I/pacTeHUE
daifzaban
(cranmapr) 40.0 160
Myxa66ar 45.0 201
Hunydap 42.3 130
TamKkukucTan 50.1 330
Pamt 44.0 230
Kion - 27 43.0 170
AH-1 41.0 186
Cpeanee 43.6 201.6
HCPys 1.4 5.7

IIpu BbIcoKO# 3aconenHoctn moussl (CI'= 45.9; SO,”= 44.58) na done
BBICOKOH  CpeIHECYTO4HOH Temmeparypsl Bosgyxa (25-30°C u  6ouee)
HaOIIOMaeTCsl TYOUTENbHOE JIEHCTBHUE 3aCOJIGHHOCTH TOYBBI HAa BCXOBI PACTECHUI
kapTodens. DTo TpUBENO K HEMPOpAacTaHWIO TIA3KOB KiyOHeH copToobpasia

KapTodensi, 4YTO BUJIHO U3 pucyHKa 5. 4. 3. u Tabnuua 5. 4. 4.
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Taouauna S. 4. 4. - Bausinue 3ac0J1eHHOCTH MOYBBI HA POCT, PA3BUTHS U

NPOAYKTHUBHOCTH COPTO0OPa3oOB KapTodes (B cpeHeM U3 BceX COPTOOOPa31OB

Kaprodesas
3aconenue mouskl, Mr/100 T | Bexogsr, % BricoTa [IponyKTHUBHOCT®,
TTOYBBI pacTeHuii, cMm r/pacTeHue
Cl'=1.97; SO,=2.35 95.0 92.5 247.0
Cl'=3.94; SO,5=4.70 42.3 43.6 201.6
Cl =45.9;50," = 44.58 0.0 0.0 0.0

Kak mnokaspiBatoT naHHble pucyHkoB 5.4. 1 - 5. 4, 3, moxa BiIMsSHUEM
3aCOJICHHOCTH  TIOYBBI  CYIICCTBEHHO  YMEHBINAIOTCS  TAaKWE  IIOKA3aTelu
copTooOpasloB KapTodens, KaKk BCXOJbl, BHICOTA M MPOIYKTUBHOCTh pACTECHUMU

KapToders.

100,0 95,0

80,0

60,0

40,0

Bcexoapl, %

20,0

0,0

CI=1,97; So4=2,35 CI=3,94; So4=4,70 CI=43,9; So4=14,58

-20,0

Ipumeuanue: memnepamypa 6030yxa 30 - 35°C
Pucynoxk S. 4. 1. - Bausinue cojep:kaHusi cojieii Ha BCX0AbI pacTeHuil kaprodeJis,

%.

Tarxxe HaOmIOMaeTCS OTpHIaTeabHoe BiusHue 3acoieHus (Cl'=45.9; S0,%=
44.58) nmouBbl Ha BBICOTY pacTeHuid kKapTodens (pucyHok 5.4.2.). Kak BumHO U3
JaHHBIX pUCYHKa 5. 4. 2, MO Mepe YBEIUMYEHHs KOHILIEHpAIMH COJM B TOYBE
HaOroaeTcsl 3HAYUTEIBHOE YMEHBIICHHE BBICOTHI pAcTeHHd KapTodens B

YCJIOBUSIX XKAPKOT0 KINMaTa.
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100 92,5
8]0
g
E 60
S 40
=4
e
=4
= 20
[==]
0
0
Cl=1,97; Spd=2,35 CI=3,04; Sod=4,70 Cl=4309; Sod=4458
20 M TO0: novenr MATO0 novtent MAO0 nontent

Ipumeuanue: memnepamypa ¢o30yxa 30-35°C
PucyHnok 5. 4. 2. - BausiHue cojiep:kaHusi coJieil Ha BbICOTY pacTeHU KapTogeJs, CM.

Bbicokasi KOHIIGHTpamusi XJIOPHIHOTO M CYJb()AaTHOTO 3aCOJCHHUS TaKKe
BBI3BIBACT YMEHbBIIICHHE MTPOAYKTUBHOCTH pacTaHus kapTodens (pucyHok 5.4.3).

Taxum 06pa3oM, BeIcokast KoHmeHtpamus conu (CI'= 45.9; SO,”= 44.58) B
MIOYBE TYOUTEIILHO JIEHCTBYET Ha BCXO/IbI, HA BBICOTY M MPOYKTUBHOCTH PAaCTCHUIN
kapTodens B ycoBusx XypocoHCKOro paiioHa TamxukucraHa. CHUKCHHE pocTa
pa3BHTHE a TaKXe MPOAYKTHBHOCTH PacTeHHI KapToess CBSI3aHO C HapyIICHHEM

(1)I/ISI/IOJ'IFO- OMOXMMHUYECKUX IIpOoHecCCOB B KIICTKAX paCTCHHﬁ.

2 300
3
§ 250
S
200
2
g 150
o
= 100
<
5 “ \
g 5
S ~N

0

CI=E1,97; SO4=2,35 2 100CTE= 3,94; SO4=4,70m2 100  CI=43,9; SO4=44,58
2 NOUEHI 2 10YGH M2 1002 nouss

*IMpumeuanue: memnepamypa 6o3oyxa 30 - 35°C.
PucyHok 5. 4. 3. - Bausinue coJep:kaHus coJiell Ha MPOAYKTHBHOCTh PacTeHHii KapTodeJs,
r/pacrenme.
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5. 5. BiausinMe BBICOKOI TeMIepaTypbl Ha coAep;KaHue (POTOCHHTETHYECKHUX
NMIrMEHTOB KapTodenst

K naunbonee TUNMUYHBIM CTPECCOBBIM (haKTOpaM MOKHO OTHECTH 3acCyXy,
3aCOJIEHUE W BBICOKYIO TEMIIEpaTypy, MpPHU KOTOPBIX M3 - 32 HEJOCTATOYHOMU
BJIAr000ECIICUEHHOCTH 3aMEUISIIOTCS MPOIECChl MeTaboau3Ma. ITU  (PakTopbl
OKa3bIBalOT CYIIECTBEHHOE BIUSHHE HA pPOCT, PAa3BUTHE U MNPOLYKTUBHOCTh
CEIIbCKOXO3SHCTBEHHBIX pacTeHmity [105]. MexaHu3Mbl afanTalud PacTeHUH K
OMOTUYECKUM U aOMOTUYECKHM (paKTOpaM CBSI3aHO C M3MEHEHUEM COJIepKaHUs
dorocunTeTHYecKUX murMeHToB [105,42].

B ycnoBusix XypocOHCKOro pailoHa B TedeHue Mas OObIYHO HabJroraercs
BBICOKAs JIHEBHAs TEMIIepaTypa BO3yXa, A0Xoisamas wmorma no 35° C, 4To
OTPULATEIBHO BIHSIET HA POTOCUHTETUYECKYIO TPOTYKTUBHOCTD PsiJia PACTEHHUI, B
TOM 4YHciie U KapTodens. B atux ycimoBusx B OyaymieM mojadop copTooOpasiios,
aJlaliTUBHBIX K BBICOKOM Temmeparype, NMpuoOpeTraer ocoOyl akTyalbHOCTh B
CBSI3M C IJ100aJbHBIM NOTEIJICHUEM KIIMMATA.

B cBs3M ¢ 3TUM, NPEACTaBISET UHTEPEC U3YYEHUE BO3MOXKHOCTH YHACTHS
IUIACTUIHBIX THITMEHTOB B MEXaHU3MaX M NpolLeccax aJalTUBHBIX pPeaKuil
(OTOCMHTETUYECKOTO anmapaTa pacTeHUI pa3HbIX FT€HOTUIIOB KapTodes, ¢ LENbo
BBISIBJICHUS TIPOJYKTUBHBIX COPTOOOpA3llOB B YCIOBUAX JKAPKOrO KIKMMara
XypocoHckoro paioHa PecnyOnmuku Tamkukucran i WX aJpeCcHOTO
paiionnpoBanus. CopaepkaHue IUIACTUAHBIX NHUIMEHTOB 3aBHUCUT OT MHOTHX
(bakTopoB (YCIOBHIl MUTaHMs, BOJAHOIO U CBETOBOTO PEXHMMa M KIMMATHYECKUX
daktopoB). Copepxkanue XJOpoQWIIOB SIBIASETCS OJAHUM M3 OCHOBHBIX
nokasarenei QyHKIMOHUPOBAHUS (POTOCHHTETUYECKOTO ariapara pacTeHUM.

[ToaTOMy HaMu OBLIO MCCIIEOBAHO COJAEP’KAHUE MIACTUAHBIX TUTMEHTOB B
JUCTBSIX HEKOTOPBIX COPTOOOPA3IOB KapTodelss, BBIPAIICHHBIX B YCIOBHIX
XYPOCOHCKOI'O paliOHa.

N3 manabix Tabm. 5.5.1 BUAHO, YTO BBICOKOE cojepkaHue xjopoduiia a
HaOMIOMAaeTCsl B JIMCTBhSIX pacTeHWil kaprodens coproodpasioB Hwiybap u

daiizaban, koTopoe cocTaBisier coorBeTcTBeHHO 1.25 + 0.03 u 1.33 + 0.03 mr/r
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CBIPOI Macchl, 4TO BbIIIE, 4eM y copta Tamxukuctan Ha 0.08 - 0.10 mr/r chipoit
Macchl. A BBICOKOE COCpKaHHE XJIopodmnia D oTMedanoch B JIHCTBSIX COPTa
daiizaban (0.50 £ 0.03 mr/r celpoit Macchl), YTO BBIIIE, YeM y COPTOOOPA3IIOB
Tamxukuctan (0.41 = 0.08) m Hwrydap (0.48 + 0.02). Copr Daiizaban
XapaKTePU3yeTCsl BRICOKMM COJICP)KaHUEM CyMMBI Xj10poduiuioB (a+b) - 1.83 mr/r
CBIPOM MAacChl, YTO MPEBOCXOJUT CYMMapHOE cojepxkanue xiopodpwuia (a+b) y
coproobpasioB Tamkukuctan u Hurydap.

Copra ®aiizaban u Hunydap mo cootHomenuto xynopodumuioB a/b we
OTJIMYAIOTCA, a BBHICOKHI TMOKa3aTesh MO 3TOMY MPU3HAKY HAONIOAAeTCs y copTa
TamxukucTaH, KOTOPBIM cocTaBisieT 2.8 Mr/r ceipoit Maccel. Ilo copepkaHutio
kapoTuHOou10B copT Huutydap npeBocxoaut copt Tamkukuctad B 0.8 paza u maio
otnuyaeTcs ot copra daitzaban. CoOTHOLIEHHE CYMMBI XJIOPOPUIIOB K CyMME

KapOTHHONIOB OBLIO BEIIIIE Yy COopTa TaI[)KI/IKI/ICTaH.

Tabauua S. 5. 1. - Coaepskanue IJIACTUAHBIX MITMEHTOB B JIUCThSIX COPTO00pPa3L0B

KapTogeiisi, BLIPAIIEHHBIX B YCJIOBHAX XYPOCOHCKOI0 paiioHa

CoJepkaHue MUTMEHTOB B MI/T ChIP. MacCChl JIUCThEB KapTodes:
XJI. & xi1. b XJ. a+b XJIL.a/X | cymma CootHo-
Copt
ab KapOTHHOH- HICHUE
OB XJL/Kap.
daiizaban 1.33+0.03 0.50+0.03 1.83 2.6 0.48+0.05 3.8
Tamxukucran 1.15+0.10 0.41+0.08 1.56 2.8 0.37+0.07 4.2
Hunydap 1.25£0.03 | 0.48+0.02 1.73 26 | 0.45£0.009 38

*[Ipumeuanue: cpeonecymounas memnepamypa éo3oyxa 20.2 - 22.7°C.

[To HEKOTOpBHIM  JaHHBIM CyYMMapHO€  KOJHYECTBO  COJICPKAHMUS
XJIOPOPWILIOB B JIMCTHhSIX KapTo(ess, BBIPANIEHHBIX B TOJEBBIX YCIOBHIX
coctaBisuio 3.64 - 4.70 mr/r celpoit mMaccel, a kapotuHouaoB — 1.44-2.03 wmr/r
ChIpoit Macchr [51].

Takum 006pa3om, B yCIOBUSIX KAPKOTO KIMMaTa, CyMMapHOE COJEp)KaHHE
xjopoduwoB cocraimsier 1.56 — 1.83 Mr/r ceipoil Macchl, a KOJHUYECTBO
kapotuHou 0B — 0.37 — 0.48 mr/r ceipoii Macchel, 4To B 2.3 - pa3a MEHbIIIE, YeM B

ONTUMAJIbHBIX YCJIOBUAX BbIpalllMBaHUSA.
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OnbITHl TOKa3aJId, YTO MPOLIEHTHOE COOTHOLIEHUE TUIACTUIHBIX MUTMEHTOB
y copToOpasnoB KapTodes MPosIBISIETCS 10 - pazHoMYy (Tadsmia 5.5.2).

Kak noka3zpiBatoT gaHHble Tabi. 5.5.2, TEeHOTUNBI KapTOQes OTINYAINCH T10
COJIEPKAHUIO XJIOPOPUILIOB, CYMMapHOMY KOJHYECTBY XJIOPOPHIJIOB U CyMME
KapoTHHOMI0B. Hampumep, NpoleHTHOE coAepkaHue XJopopwuia a K oouemy
€ro COJIEpXkKaHUI0 BbIIIE Yy copTa Ta/pKMKUCTaH, a KapOTHHOUAOB - y copTa
daiizaban.

Takum 00pazoMm, Ha OCHOBE MOJIYYEHHBIX JAHHBIX MOXHO 3aKJIIOYHUTh, YTO
KapKUM KIMMaT palloHa XypOCOH B Pa3HOM CTENEHU OTPULATEIBHO MOBIMAI Ha
oO011ee KOJMYECTBO TUIACTUIHBIX TUTMEHTOB. Y YCTOMYMBOTO copTa TamKuKucTaH
3TOT MOKa3aTesb ObLI HUXKE, YEM Yy CPEJHEYCTOMUMBOIO K BBICOKOW TeMIlepaType

coprta daiizaba.

Taoomuma 5. 5. 2. - CoOTHOIIEHHE IUIACTHAHBLIX I[UICMEHTOB B JHCTHAX

copT000pa3noB KapTo(eJisi, BRIPALIEHHBIX B YCJI0OBHAX XYPOCOHCKOT0 paiioHa

Copr % oT 00111er0 coepKaHusl TUTMEHTOB!
XII a xi b X1 (a+b) cymma
KapOTHHOHUJIOB
Daiizaban 67.10 8.60 75.70 24.20
TamxukucTan 59.50 21.20 80.70 19.20
Huydap 57.30 22.00 79.30 20.60

[Ipu TemmepaTypHOM cTpecce coep)KaHue XJopopuiuia a CHU3ZWIOCH B
MEHBIIIeH cTerneHu, deM xyopodmmia b. DTo cormacyercs ¢ yiuTeparypHbIMU
nanabiMe (51). Takum 00pa3oM, W3ydeHHBIC TCHOTHITBI KapTodes OTINYaTUCh
0 COACPKAHUIO XJIOPOPWILUIOB M 1O CYMME KapOTMHOHMJIOB, MPOIEHTHOE
coJiepKaHue XJopopuiia @ K o0IIeMy CoIepKaHuIO BhILIE Y copTa TaIKUKHUCTaH,
a KapoTUHOUJOB - y copra daif3abaa, yTo yKa3bIBaET HA ONpPENENCHHBIN BKJIaJ
(OTOCUHTETUYECKUX MUTMEHTOB B (DOpMUpPOBAaHME aJaNTAlMOHHOTO MOTEHIMAIa

pPaCcTCHUMN.
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5.6. UHTEeHCHBHOCTH TPAHCIMPALIMHU Y COPTOOOPA3LOB KapTodesis

Boaubiii 0OMeH sBIsSETCS OCOOBIM TPOIECCOM, OOBEIUHSIONIMM MHOTHE
MPOIIECCHI, KAK IMOCTYIUIEHUE, MEPEABUKEHUE, BBIJICICHUE U COCTOSHHE BOJbI B
pa3HBIX YacTSAX pacTeHUM. XOTS K HACTOAIIEMY BPEMEHH HMMEIOTCS OOJIbIlne
yCIIeXH B U3yUEHHUH IIpolecca BogoooMena y pactenmii [19, 18].

B cBa3u ¢ aTMM, B mocienHee BpeMsi B MCCIENOBAaHUSX (PU3HUOJIOTOB,
OMOXMMHUKOB U CEJIEKIMOHEPOB, 0CO0OE MECTO 3aHMMAaeT M3yYEHHE Ipolecca
BOJOOOMEHA W TPAHCHUpAIMU Y PA3JIUYHBIX CEIbCKOXO3SMCTBEHHBIX KYJIBTYP B
Pa3IMYHBIX TOYBEHHO-KJIMMATUYECKUX ycioBusax PecnyOnuku TamKuKuCTaH.
OpnHolt W3 3a7a4 UCCeAOBaHUs ObLIO M3YyYEHHE WHTEHCUBHOCTH TpaHCHUpPAIUU
(UT) xak mapameTp BOJHOTO TOMEOCTa3 y Pa3IMYHBIX COPTOOOPA3IOB KapTOdes
B YCHOBUAX XyPOCOHCKOTO parioHa TamKuKucTaHa.

Kak mokazamu uccnenoBanusi UT y pasHbix copToB KapTodelns B pa3HbIe
da3pl pa3BUTHS PACTEHHM M B TEYEHHE AHS Kojeballach B 3aBUCUMOCTH OT

TCHOTHITa KapToQelis U OT TeMIepaTypsl Bo3ayxa (pucyHku 5.6.1 - 5.6.3).

1.8 %‘ )

1,6
1.4
1,2

1
0.8
0,6
0,4
0,2

0

1,21

Mr/r. uac
0,74

_ ;

Yacer

®AH-1 #Tagxukucran ¥ Pamr @ @aijizadaan % Huaydap

Pucynok 5. 6. 1. - UHTEHCHBHOCTH TPAHCIIMPALHMH COPTOO00Pa3LOB KapTodes B ¢ase
OyTOHHM3aLMH, MI/T.CHIPOii MacChl B Yac.

Kak BwiTekaer u3 pucyHka 5.6.1, B yTpeHHHE dYachl MO WHTECHCHUBHOCTHU

TpaHCIUpAILMK copTa KapTodens B ¢aze OyToOHU3AIMN OTIIMYAKOTCS MEXIY CO0O0i |
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T.¢. B 8:00 4. yTpa 3TOT mokazarenb koyednercs ot 0.51 mo 1.58 mr/r ceipoit macchl
B 4. CaMpIii BRICOKHH TTOKa3aTeNb HabmomaeTcs y copta kaprodens — Daitzadan, y
KOTOPOTO ATOT TOKa3zaTeiab cocTaBiisgeT 1,58 MI/T chlpod Macchl B 4., a HU3KUU
MOKa3aTe)lb MHTCHCUBHOCTH TpaHCHHUpanuu orMmedeH y copra Pamr ( 0,51 mr/r
CBIPOM Macchl B 4ac.

Omnako, B mepuon ot 8:00 mo 11:00 4. HaOGmromaeTcss MOCTENEHHOE
yBenmuuenue UT y Bcex coprooOpasiioB kaproderns. Hampumep, ecau B 8:00 gac
NT konebnercsa B npenenax 0.51 - 1.58, To B 11:00 4. cocTaBiisieT COOTBETCTBEHHO
1.01 - 1.69 mr/r. ceipoii Maccel B 4. B 3T0 BpeMs HaMH YCTaHOBJICHO, 4TO OoJee
BbICOKMI ToKazatenb UT HaGmomaetcs y copra Paitzaban (1.69 mr/r. ceipoit
Macchl B 4.), a caMblil HM3KMI MoKkazatenb y copra Tamxkukucrtan (1.01 mr/r.
CBIPOHM MacchI B 4.).

Takum o6pazom, UT B yTpeHHHE Yachl y pa3HbIX cOpTOOOpa3loB KapTodes
B 3aBUCUMOCTH OT UX F€HOTHIIMYECKOW OCOOCHHOCTH B ¢aze OyTOHU3AIUU UMEET

PAa3HLBIC ITOKA3aTCIIN.

1,4
1,2

1
0,8

0,6

Mr/r. uae

04
0,2

0

Yacoer

®AH-1 “ Taxxaxkncran = Pamr # @aiizaban 7% Haaydap

PucyHnok 5. 6. 2. - UHTEHCHBHOCTBH TPAHCIIMPALMM COPTOB KapTogeJisi B (aze

OyTOHM3aUMH, MI/T. CbIPOIl MACCHI Yac.

Opnnaxko, B 14:00 gac (B mongens) mo UT B aze Oyronusamnuu HabmromaeTcs

WHas KapTuHa. B 3T0 Bpems mo BceMm copTooOpasiiam kapTodens HabiromaceTcs
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MOBBIIICHHE WHTEHCUBHOCTH TPAHCIMpAIMH, [IOXOAAIEe A0 TNHUKa JaHHOTO
IpU3HaKa (PUCYHOK 5.6.2).
Kax BugHO U3 pucynka 5.6.2, B 14:00 yac gHsi camblii BBICOKHI MOKa3aTelb
no WUT wnabmomaercs y copra AH-1 (1.32 wmr/r. celpoii Maccel B 4.), a
CpaBHUTEIBLHO HU3KUI MOKa3aTenb y copta Humydap (0.62 Mr/r. cblpoil Macchl B
y.). Takume copra kaprtodens, kak Tamxukucran u AH-1 umeroT nourtu
OJIMHAKOBYIO MHTEHCUBHOCTH TpaHcnupanuu (1.32 u 1.23 mr/r. ceipoii Macchl B H).
Onnako, k koHiy ads (17:004.) oTMedaeTcs CHHKEHHE HHTCHCHBHOCTH
TpaHCTIMpAIMK Yy BCEX COpPTo0oOpasmoB kapTodens. B uwacTtHocTH, B 3TO Bpems
caMblii BBICOKHI TOKa3aTeNb M0 JAaHHOMY MPHU3HAKy HaOmomaercs y coprta Pamr
(0.61 Mr/r. cpIpoit Macchl B Yac), a caMblii HU3KHit - y copta Tamkukuctan (0.28
MT/T. ChIpoil Macchl B 4.). OnHako, yrpennuit (8:00 dac) ypoBeHb TpaHCIIUPAIIH Y
BCEX COPTOOOpa3IoB kapToders Beiilie, 4eM B BeuepHue yackl (17:00 u).
Takum o00pa3oMm, camas BBICOKAsE MHTCHCHUBHOCTh TPAHCIUpAIUU Y
coprooOpasmoB kapTodens B (paze Oyronusanuu Habmomaercs B 14:00 4., a camas

Huskast — B 17:00 u.

1’: 1,19
’1 0,99
: 0,89 0,79
= 0,8
=
= 0,6
“ 04
0,2
0
8:00 11:00 14:00 17:00
Hackl

Pucynok 5. 6. 3. - CpeiHee 3HaueHHe HHTEHCMBHOCTH TPAHCIMUPALUH Pa3HBIX

copTooOpa3noB kaprodess B pa3e OyTOHU3ALUN, MI/T. CBIPOIl MaccChl Y.
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HaGnrogenust mokasanu, 4TO MHTEHCUBHOCTh TPAHCIHUPAIMU B CPEIHEM Yy
BCEX COPTOOOpa3oB Kaprodens MeEHSeTCs B TEUEHWUE JHS, W HUMel
KOOPJIMHUPOBAHHBIN XapakTep (pUcyHok 5.6.3).

Camplif BBICOKHI MMOKa3aTelh WHTEHCUBHOCTH TPAHCIHPAIUA B CPEIHEM Y
BCEX COpPTOB HabIomaeTcs B camblid xapkuid nepuo aus (ot 11:00 gac mo 14:00
4.), a caMbIil HU3KHI — B BeuepHee Bpems (17:00 u.).

Ecnmm B TPOLIGHTHOM OTHOIICHWH IIOKa3aTeh CTEMEHW HWHTCHCUBHOCTH
tpancmpauuu B 8:00 yrpa cocrtasisger 100%, To atoT nokazarens k 11:00 yac.
coctaBisger 140%; B 14:00 4. - 116,5%, B 17:00 u. - 92% 10 OTHOIICHUIO

WHTEHCUBHOCTH TpaHcnupanuu K 8: 00 4. yrpa (pucyHok 5.6.4).

160,0 140,0
140,0 1165
120,0
100,0 92.9
100,0 ’
X 80,0
60,0
40,0
20,0
0,0
8:00 11:00 14:00 17:00
Hacbl

PucyHok 5. 6. 4. - UHTEHCMBHOCTh TPAHCIIMPALMH B T€YeHHe JHS B CpeHEM U3 MATH
copTroodpa3noB kapTodes B paze Oyronusauuu, %.

Takum 00pa3om, X0 WHTEHCHBHOCTH TPAHCHHUPAIMH COPTOOOPA3IIOB
KapToenss B 3aBUCHMOCTH OT H3MEHEHHS TEMIIepaTyphl BO3AyXa MEHSETCH.
Ccampblil BBICOKHI MTOKa3aTelb JAaHHOTO MpHU3HAKa HAOI01aeTCs B )KapKUN TIEPUO/T
nust (14:00 wac - 1.77 mr/r. cbIpoii Macchl B 4.), a CaMblii HU3KUI — B BEUYEPHEE
Bpemst (17:00 4. - 0.66 Mr/r. ChIpO¥ MacChl B 4.).

Hammu wuccrnenoBanusi Mo W3yYEHWI0 HWHTCHCHUBHOCTH TPAHCIUPAIMH Yy
coptooOpasioB kaprodens B (a3e IBeTEHUs IMOKa3aldW, YTO B TEUCHUE THS B

3aBUCUMOCTH OT M3MEHEHHUS JHEBHOM TeMIlepaTypbl BO3AyXa U I€HOTUIIMYECKOU
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ocobeHHoCTH copToobpasnos kaprodens UT uzmensercs (pucynku 5. 6. 5 - 5. 6.
6).

Kak BuaHO u3 pucyHKa 5.6.5, B YTpEHHHE 4Yachl MO HHTEHCHUBHOCTHU
TpaHCHUpAMK CcOpTooOpasmpl KapTodens B ¢asze IBETCHHUS OCOOEHHO He
OTJIMYAIOTCS MEX]ly coOO0M U 3TOT moka3areib B 8:00 yac yrpa konebnercs ot 0.53

10 0.80 Mr/T. CBIpO Macchl B 4ac.

1,60
1,40
1,20
1,00
0,80
0,60
0,40
0,20
0,00 -

Mr/r. uac

Yace!

®mAH-1 “Tagpxukuacran =Pamr = @aiizadan = Huaydap

Pucynok 5. 6. 5. - UT copToodpa3uoB kaptodessi B (paze nBeTeHHs, MI/T.

ChIPOH MacChI Yac.

3,00
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2,00

1,50

1,20 1,19

Mr/r.uac.
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1,00
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Yacwe!

®AH-1 =Tamxakacran =Pamr = dDajizadan % Huaavdap

Pucynok 5. 6. 6. - UT coproodpa3uoB kapTodes B ga3e {BeTEHHsI, MI/T. CbIPOii MACChI B

yac.
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Opnako, mo Mepe ucrtedenus BpemeHu ot 8:00 mo 14:00 maGmromaetcs
MOCTENICHHOE YBEJIMYEHUE WHTEHCUBHOCTH TpPAaHCOUpAMU Y COPTOOOpa3oB
kaprodens, a B 17:00 yac. ormedaercs, Ha0OOPOT, CHMKEHUE HHTEHCUBHOCTU
TpaHCTHpaIuu (pUCyHoK 5.6.6).

Ecnu ananusupoBaTh XO0J TpaHCIHMpALMU Y COPTOOOpas3loB kaptodens B
11:00 4, To cambIii BBHICOKHMI IIOKa3aTeiab HaOomaeTcs B 3ToW ¢asze y copra
Tamxukuctan (1.49 Mr/r. CBIpoit Macchl B 4.), a caMblii HU3KUH - y copTa Humydap
(0,91 mr/r.4.). JlauHbli IOKa3aTeNdb y coproodpasioB Paitzadan, Pamr u AH - 1
ObLT HA OJHOM ypoBHE (cooTBeTcTBeHHO 1.19, 1.21 m 1.23 Mr/T. CBIpO¥ Macchl B
q.).

OpHako, WHTEHCUBHOCTH TpaHcnupanuu B 14:00 4. B dase uBeTeHUs
HaOro/laeTcsl WHAas KapTuHAa. B 2To BpeMsi, B 4YacCTHOCTH, camasi BBICOKas
WHTCHCUBHOCTh TpaHCHHpaluu HaOmogaercs y copra AH-1 (2,50 wmr/r.4a.),
CpaBHUTEJBHO HU3Kas - y copta Humydap (1.19 mr/r. ceipoit maccel B 4.). Takue
copta kaptodens, kak Tamkukuctan u dDaifzaban UMEIOT MOYTH OJMHAKOBYIO
UHTEHCUBHOCTH TpaHcnupaiuu (1.92 u 1.97 Mr/r. ceipoit Maccel B 4.). K KoHIty
naHs (17:00 4.) HaOmomaeTCss CHUKEHHWE WHTEHCHUBHOCTH TPAHCIHUpPAIMU y BCEX
copTooOpasioB kaptodens. OmaHako, BeYEpHU YpPOBEHb TPAHCIHUPAIMH y BCEX
copTo00pa3ioB kKapToders BhIllie, YeM B yTPEHHUE YacChl.

Crnenyer OTMETHTbh, YTO CaMblid BBICOKBIM MOKA3aTElb MO WUHTCHCUBHOCTH
TPaHCTIHPALINU HaOmomaeTcss K Bedepy y coprooOpasinoB Daifzaban u
Tamxuxuctan (1.19; 1.20 Mr/r. ceipoii Macchl 4ac), a CaMblil HU3KbII TOKA3aTeb -
y copra Hunydap (0.84 mr/r. ceipoit Maccel B 4.). HaOmioaeHus mokasaid, 4To
copTo00pa3Iibl KapTo(es Mo CpeIHeMy 3HAUCHUIO HHTCHCUBHOCTH TPAaHCIIUPAIIUU
pa3MyarTcs MeXy co0oii B TeueHue THs (PUCYHOK 5.6.7).

Kak moxa3piBalOT gaHHbIE pUCyHKa 5.6.7, HHTEHCUBHOCTH TPaHCIUpPALIUH,
HayuHasg oT 8:00 4. yrpa no 14:00 4. mocreneHHo yBenuuuBaetcs, a K 17:00 u.

CHMKaeTcsl. MakcuManbHbIM MUK MHTECHCUBHOCTH TpaHCIIMpaluu IMPHUXOJUTCA Ha

14:00 4.
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Mr/r.uac

8:00 11:00 14:00 17:00

Hacel

Pucynok 5. 6. 7. - Cpennee 3Hauenne UT pasubix copToB kapTodes B pase uBerenus,

MI/T. CBIPOIl MAaCCHI B 4Yac.

300,0
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Hackbl

Pucynok 5. 6. 8. — UIHTeHCHBHOCTH TPAHCIIUPALMM B Te4YeHHe THS B (pa3e BeTeHUs .

Ecnu B IMPOOCHTHOM OTHOIICHUU IMPOICCC MHTCHCUBHOCTH TPAHCIIMPAIIUH B

8:00 yrpa Opatb kak 100%, To 3TOT nokazarensb k 11:00 4. cocraBnser 174%, B
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14:00 4. -269.6%, a x 17:00 4.- coctaBnser 118.3% no otHoweHuto k 8:00 y.yTpa
(pucyHok 5. 6.8).

Takum 00Opa3oM, MOKHO OTMETHTh, 4TO B (pa3e LBETEHHsS y COPTOOOPA3IOB
KapTo(enss UHTEHCUBHOCTh TPAHCIIUPALIMU B TE€UCHHUE THS JUHAMHYHO U3MEHSIETCS
B 3aBHCHMMOCTH OT TEMIIEpaTypbl BO3ayXa. BbICOKMI ypoBEeHb TpaHCHHpALUU
HaOmomaercss B cepeaude JHS - Mexay 12:00 m 16:00 4. MHTEeHCUBHOCTH
TpaHCTIUpalMK, KaK (PU3MOJOTHYECKHI TMpoLecC B OCHOBHOM 3aBUCHT OT
0COOEHHOCTH COpTOOOpa3loB KapTodens U OT TeMIepaTyphbl BO3lyXa B TEUCHHE
JTHS.

Kak BumHO u3 pucynka 5.6.9, B yTpeHHHE 4Yacbl MO HWHTEHCHUBHOCTHU
TpaHCHUpauu  coprooOpasubl  kaptodens B (azax kiyOHeoOpa3zoBaHUSA
OTJIMYAIOTCs Mexay coool, u B 8:00 4. yrpa UT konebnercs ot 0.65 mo 1.09 mr/r.
celpoii Maccel yac. Camblii BBICOKHMI MOKa3aTeslb HaOJIoJaeTcsl y coproodpasia
kaptodens — Tamxukucran, u cocraBiaser 1.09 Mr/r. celpoil maccel B 4., a
HanboJiee HU3Kask MHTEHCUBHOCTH TPAaHCIUPALUU oTMeuaeTcs y copta Pamr — 0.51
MT/T. ChIPOM MaccChI B U.

Opmnako, ot 8:00 go 11:00 yacoB HaOmOIAETCS MOCTENIEHHOE YBEJIUYCHUE
MHTEHCUBHOCTH TPAHCIUPALUUA y BCEX COpTOOOpas3noB kaprodens. Hampumep,
eciu B 8:00 4. MHTEHCUBHOCTh TpaHcmupanuu kojiebnercs B npeaenax 0.65-1.09,
To B 11:00 4. 3T0 cocraBnser coorBeTcTBeHHO 1.01-1.65 MI/T. CBIpOI Macchl B u. B
3TO BpeMs HanloJsiee BBICOKUHN MOKa3aTeNb HaOII0AaeTcs 10 JaHHOMY MPU3HAKY Y
copta daitzabazn (1.65 mr/r. celpoil Macchl B 4ac), a caMblii HU3KHUI MOKa3aTelb y
copra AH-1 (1.01 mr/r. cbIpoif Macchl B 4.).

Takum o6pazom, B ¢asze kiyOHeoOpa3oBaHHsI B YTPEHHHME Yachl Yy
COpTO00pa3II0B KapTodess B 3aBUCUMOCTH OT U3MEHEHUS JHEBHOU TeMIepaTyphl

BO3/yXa U UX reHoTunuieckux cBorctB UT umeer pazHbie mokas3aresu.
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Pucynok 5. 6. 9. - UT coproodpa3uoB kaprodeJisi B ¢pase kia1yoHeoOpa3oBaHusl, MI/T ChIPOH
MAacchl 4ac.

Opnako, B 14:00 4. ( B mosiaeHs) B 3Tol (paze HaOMOAAETCS yBEIMYCHUE
UT, noxonsee no nuka (pucyHok 5.6.10). Kak BugHo u3 pucynka 5.6.10, B 14:00
Y. JIHSI CaMbIi BBICOKMN TIOKAa3aTeslb MHTCHCUBHOCTH TPAaHCIIHPAlUU HAO01aeTCs
y copra daizaban (2.33 MI/T. CbIpoil MacChl B 4.), a CPAaBHUTEJIBHO HU3KHUH - y
copra AH-1 (1.24 wmr/r. ceipoit Maccel B 4.). Takue copra kaptodess, Kak
Tamxukuctan u daiizabag UMEIOT OJUHAKOBYIO MHTEHCHUBHOCTH TpPaHCIUpPAIUU
(2.03 1 2.3 Mr/r. CBIPOI Macchl B 4.).

Opnnaxko, k koHiry aust (17:00 yac) HaOIIOJAETCS CHIDKCHHE MHTCHCUBHOCTH
TPaHCIHUPALIMK Y BCEX CcOpTooOpasioB kaprodens. B yacTHOCTH, B 3TO Bpems
caMbIii BBICOKHI TIOKa3aTelb M0 JaHHOMY MPU3HAKY HaOmromaeTcs y copra Pamr
(0.97 wmr/r. ceipoii mMacchl 4.), a camblii HU3KHiA - y copta Humydap (0.48 mr/r.
ChIpoit Macchl B 4.). OnHako, yrpeHHss (8:00 4.) MHTEHCUBHOCThH TPAHCHUPALIUU Y

BCEX COPTOOOPA3IOB KapTodes BhIlIe, 4eM B BeuepHre dack (17:00 q.).
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Pucynok 5. 6. 10. - UT copToodpa3uoB kaprodens B ¢a3e kiayoHeoOpa3oBaHusi, MI/T.

CbIPO# MAaCCHhI Yac.
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1,8

Mr/r.uac
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Yacwl

Pucynok 5. 6. 11. - Cpennee 3uauenue UT pa3HbIx copToodpa3noB kaprodelsi B pase

KJIyOHeoOpa3oBaHMsl, MI/T. CHIPOI Macchl B Yac.
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Takum  oOpa3om, caMblii BBICOKHMH  TOKa3aTelhb WHTEHCUBHOCTH
TpaHCHIUpAMK Y COpTOOoOpas3noB kaptodenss B (ase kiybHEOOpa3oBaHUS
Haomomaercs B 14:00 4., a cambrii Hu3kui — B 17:00 4.

HaGnrogenust mokasanu, 9T0 MHTEHCHBHOCTH TPAHCIIUPAIIUU B CPEIHEM y

BCEX COPTOOOPA3IIOB KapTOdelis U3MEHICTCS B TeUCHUH JTHS (pUCYyHOK 5. 6.11).

250,0

205,8

200,0

%o

8:00 11:00 14:00 17:00
Yachl

Pucynok 5. 6. 12. - UT B TeueHue qHs y cOpTO0dpa3noB kaprodens B ¢gase

KJIyOHeoOpa3zoBaHus, %.

CaMblli BBICOKMI TOKAa3aTEIb MHTEHCUBHOCTH TPAHCIUPALUU B CPEAHEM Yy
BCEX COPTOB HaOomaercss B camblil skapkuii mepuon musa (14:00 4.), a cambiii
HU3KUM — B BeuepHee Bpems (17:00 4.).

B mpoueHTHOM OTHOIIEHWM WHTEHCHUBHOCTH TpaHcnupauud B 8:00 yrpa
cocraBysieT 100%, a k 11:00 4. coctaBasgeT 148.8%; k 14:00 u.- 205.8%, B 17:00 u.
- 76.7% (pucyHok 5. 6. 12).

Takum 00pa3om, X0 HWHTEHCHBHOCTH TPAHCHHUPAIMH COPTOOOPA3IIOB
KapTodesns B 3aBUCMMOCTH OT M3MEHEHHUS TEMIIEpaTyphl BO3/IyXa U3MEHSETCS B
TeyeHue nHA. Camas BBICOKAasi MHTEHCHUBHOCTb TpaHCHHMpalUud HaOI0maeTcs B
xapkuit iepuo qus (14:00 4. - 1.77 mr/r. ceipoit Macchl B 4.), a caMasi HU3Kas — B
BeuepHee Bpemst (17:00 9. - 0.66 mr/r. ceipoii Macchel B 4.). CieyeT OTMETHTh, YTO

UHTEHCUBHOCTh TPAHCIHUpPALMM B TEUEHHE BereTaluu kaprodens O0COoOEeHHO
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CUJIBHO TIpOTeKaeT B cepeauHe aHs - Mexay 12:00 u 16:00 4. THTEHCUBHOCTH
TpaHCTIUPAIHH, KaK (U3HUOJOTUYECKUM MapaMeTp, 3aBHCHT OT MOP(OIOTHIECCKUX

1 (OU3HUOJIOTHYECKUX 0COOEHHOCTEN COPTOOOPa3oB KapTodes.

5.7. Bnusinue ynajeHus JucTbeB Ha MOp¢o — pu3uoJiornyeckne napamMmerpsl
U NPOAYKTUBHOCTH KapTOodeJisi B YCJIOBUAX CTPeEcca

Copta kaprodens, peKOMEHAyeMble s MPOU3BOJACTBA, HAPSIAy C
YPOKaMHOCTBIO M KaY€CTBOM IPOIYKIUH, OJKHBI 00J1afaTh YCTOWYUBOCTBIO K
AKCTpEMaIbHBIM (PAKTOPAM CpPE/Ibl, BPEAUTENSIM K OOJIE3HSIM.

YpoxkaitHOCTh KapTodessi BO MHOTOM 3aBUCHUT OT SKOJIOTHYECKUX (haKTOPOB
cpelpl U OT (PU3UOJOTUYECKUX M OMOXMMHMYECKHUX MapaMeTpoB COPTOOOPa3LOB.
Jluct kaprodens, KaKk OCHOBHOM oOpraH MpOTEKaHUs Mpolrecca (HOTOCHUHTESA,
UTpaeT BAXKHYIO pOJIb B CHUHTE3€ OPraHUYECKUX BELIECTB U (POPMUPOBAHUU
NpOAYKTUBHOCTH pactenuit [33, 106, 152].

B nuteparype wuMerOTCA JaHHbIE O TOM, 4YTO NpPHU YAAJIEHUU YacTH
IUIOZ03JIEMEHTOB U MPULBETHUKOB y XJIOMYaTHUKA B (pa3e MacCOBOrO PacKpBITHS
KOpoOouek HabJto1aeTcss U3MEHEHUe psiia Mopho - OMOJIOTMUECKUX MPU3HAKOB Y
pacTteHuil. YacTuyHOE YyJaJeHUE IUIOJOZJEMEHTOB BIMSUIO HA  3JIEMEHTHI
(OTOCUHTETUYECKOM NEATEIbHOCTH PACTEHUM XJIOMYAaTHUKA U HPU I3TOM JIUCTbS
pacTeHU  yTOJIIANNCh, CTAaHOBWJIMCh TEMHO-3€JICHHBIMU, a COJAEpKaHue
XJOPOPMILIOB B JUCThSIX M yAeNbHas NoBepxHOCTHas rmiaoTHOCTh (YIIIII) nucra
YBEIUYHUBAINCH, YTO TMPHUBEJIO K YCHICHHUIO (POTOCMHTETUYECKOH AEsITeNIbHOCTU
pacrtenwuii [42].

VY naneHue NUCThEB XJIOMYAaTHHUKA B (ha3e I[BETEHUS BBI3BIBAET YBEIUUYCHHE
VIIIUI ocraBmIMXCSl JIMCTHEB BEPXHETO sipyca, a B HIKHUX JIMCThSIX HA00OPOT
HAOJIOMAeTCsl YMEHBIIICHUE YIENbHON IMOBEPXHOCTHOM  IUIOTHOCTH JincTa. B
BapuaHTax omneita ¢ 75 u 100% - HBIM yAaJeHHMEM JUCTHEB XJIOMYaTHHUKA
BenuunHa nokazarens YIIII nmucra B cpaBHeHMHM c KOHTpojeMm (0e3 ynaneHus

JUCThEB) YyBennuMBajgach Ha 69 u 67% COOTBETCTBEHHO. OTH JIaHHbBIC
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CBUACTEILCTBYIOT O IMPOSBICHUU AaJaNTHUBHBIX PEAKUUU H «CaMOHACTPOUKI)
(OTOCHHTETHYECKOTO ariapaTa BeICIINX pacTeHui [96].

Hapsiny ¢ aTuM B nutepaType BCTpedaroTcsi MHPOPMallud O TOM, YTO MpPH
U3MEHEHUHU KJIMMaTa, M3MEHSIOTCA Takue (akTOphl Cpelibl, KaK TeMIlepaTypbl
BO3/lyXa, KOJUYECTBO OCAJKOB, 3aCOJEHHOCTb IMMOYBBI, KOTOPHIE MOTYT OKa3aTh
CHJIbHOC BO3JCHCTBHE Ha MNPOAYKTUBHOCTH arpodurornecHo3oB [152]. Ilox
BJIMSTHUEM 3THX CTPECCOBBIX KIMMATHUECKUX (DAaKTOPOB MPOUCXOAHUT HApYyIICHUE
MEeTa0O0JIMYECKUX MPOIIECCOB Y PACTEHUMN, B YACTHOCTH pacnaj O0eIKOB, U3MEHEHUE
KOJUTOMJTHO — XUMHUYECKOTO COCTOSIHUS ILUTOTUIa3Mbl, OCMOTHYECKHH IIOK U B
KOHEYHOM HUTOTE€ CHIDKCHHE KOJHMYECTBA M KadecTBa 3alacaeMoro pacTeHUSMU
opranudeckux BemecTB [53, 165, 152]. B Tamxkukucrane, rjae BcTpedyacTcs
KOHTHHEHTAJIbHBIA KIMMAT, U3MEHEHHE KIMMATHUECKUX (PAaKTOPOB MMEET CBOIO
cnenuPuKy U ocoboe 3HAYEHHUE JUIsl pocTa U Pa3BUTUSA PACTEHUN KapToders
[152].

[log Bo3melcTBHEM OHOTHUYECKMX M aOMOTUYECKHX (PAKTOPOB CpE.bl
pacTeHue MOTyT IOJABEpPraTbCsl MOBPEKICHUIO M ONaJCHHUE JIMCTHEB, OCOOCHHO
HWKHBIN sipycoB. Kak mpaBmiio, B TakuxX ciay4asX BO3HHUKAET BOMPOC JTUKBUIAIIIH
nocajgoK Kaproderne WiIM LeaecooO0pa3HOCTH NPOAOHKEHHUE arpoTeXHUYECKHUX
MEPONPUITUI IS TOJTy4€HUE BO3MOKHOTO YpOXKasi.

B cBm3u ¢ 3TEM, OBIJIO W3YYEHO BIMSHHWE HMCKYCCTBEHHOTO YIAJICHUS
JUCTHEB PA3JIMYHBIX COPTOOOpaA3NoB KapTodens B ¢daze MacCOBOTO I[BETEHHUS Ha
pOCT, pa3BUTHE M TMPOIYKTHBHOCTH pacTeHUil Ha (OHE BHICOKON TeMIlepaTypbl
BO3JyXa B YCIOBHMAX XApKoro Kimmara XypOCOHCKOIO paioHa XaTJIOHCKOU
obnactu PecnyOnuku TamkukucTaH.

C npyroit CTOPOHBI 3TH HCCIIEIOBaHHS HAIPABJICHBI Ha TMPOTHO3WPOBAHNE
ypoxasi B Cly4yae TOBPEXKICHUS JUCTHEB PACTEHUN KapTodens MoJ BIUSHUEM
KaKUX-TO YKCTPEMAJIbHBIX (DaKTOPOB Cpeibl, HAIPUMEP OMOTUUYECKHX, TAKUX KaK
3a00JyieBaHusl pacTeHuil (PUTOPTOPO30M, MAKPOCHOPHUO30M, AaHTPAKHO30M U
MOBPEXKJICHUS DPACTCHHM BPEAUTENSIMH, TaKUMH KaK KOJIOPAJICKUN KYyK, TIIH,

MayTUHHBIA KJIEll U Jp, a TaKKe aOMOTHYECKHX BO3JCHCTBUM (HEXBaTKa BJarw,
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rpan, Oypu, BBICOKAas TemIeparypa W T.1.) B TPOU3BOJICTBEHHBIX  JKAPKHUX
KIIMMAaTHYECKHUX YCIOBUAX PECITYOIHKH.

Kak mokazanu wuccienoBaHusi, IpU yJaJC€HUU JHCThEB pacTeHUil B (ase
MacCOBOTO IIBETEHHUS Y COPTOOOPA3oB KapTodemst MPOUCXOAUT U3MEHEHHS psjla
MOP(OJIOTHYECKUX MPU3HAKOB (pucyHku 5.7.1 - 5.7.4).

Kak BugHo wu3 pucynku 5.7.1, moa BIUAHUEM YAAICHUS JIUCTHEB
HaOI0JaeTCsl YMEHBIIIEHHE Macchl cte0seil. B uacTHocTH, ynaneHue JUCTHEB Y
reHotunoB @aitzaban, AH -1 u Tamxukuctan mpu NPUBENO K YMEHBIICHHUIO
Maccol ctebsieit ot 2.0 nmo 3.8 paza, a y coprooOpasuoB Pamrt, Myxab6ar u
Hunydap - ot 1.3 no 1.7 paza no cpaBHEeHHIO C KOHTpoJeM. B cpeaHem y Bcex

copTO0OPa3IOB YMEHbBIIICHUE ITPU3HAKA Macca cTebel cocrapisieT 2.1 paza.

500 450
450
4040 350
350
31‘-"1 220 2733
250 220 200
200 66 50 170
150 20 110 30 20 32,7
100
50
‘. I I I I 1 I 1
>~ > > &
& & < & WS & &
& S & &
&
E NMacea creduieil, r/pacr. (6e: Y/ EVIEHHS JIHCTRER)
B Macca credieii, r/pact. (npu  YIaJIeHIN JICTBEB)

Puc. 5. 7. 1 - Biusinue yaajneHusi JUCTbeB Ha Maccy cTedJieil y copToo0pa3noB kapTodes.

Taxxe non BAMSHUEM YJAJCHUS JIUCTbEB HAOIIOJAETCS YMEHbBIICHHUE
KOJIMYECTBAa JIUCTREB M MACChl JIMCThEB Yy COPTOOOpa3loB KapTodens 1o

CPaBHEHUIO C KOHTpoJieM (pucyHku 5.7.2 - 5.7.4).
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Puc. 5. 7. 2 - Bausinue yiajieHusi JUCTheB HA KOJHYECTBO JIUCTHEB Y COPTOOOPA3IOB

Kaproges.
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B Macca kopHeii,I/pacT. (IpH yAa1eHHH JTHCTHEB)

Puc. 5. 7. 3 - Biusinue YaajJdeHus JIUMCThEB HA UBMEHCHUE MACChI JIUCTHEB Y

copTo06pa3noB KaprodeJs.
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OTH W3MEHEHUs y Pa3HbIX COPTOOOPA3IOB MPOUCXOJUT MO Pa3HOMY B
YaCTHOCTH TIPU yJaJeHUE JIMCThEB HAOIIOJACTCS YMEHBIICHHE KOJUYECTBA
auctbeB y reHotunoB AH-1, Tamkukucran, ®aizadban, Humydap u Pamr Gomnee
10 pa3 mo cpaBHEHHIO C KOHTpoJieM. B cpeaHeM 3TOT MoKa3aTeldb Yy BCEX

reHOTUNnoB ymenbinaercs B 10.4 pasza.

FO0

GO0 SHO
530

200
450 440

400 37H.8

300

2O 153

| EI11]
25 34 31 h 19 24 6,2
" T T T
o~ <& ;

e a3 < =
> < Si il e & ===
A = 2 o < L &
A =7 < =5 <
<
NIcoa JHOTESR, D/, (Do YL HIA JIHCTECR )

= ANIOCCH JINCTRECE, /PN (I VUL TCTIIE JIcT L=en)

Puc.5.7.4 - Bausinume yjaajieHusi JUCTbeB Ha Maccy KOpHell y copTroodpa3inoB
Kaproges.

VYianenue JIUCTBEB TaKXKe OTPHUIATEIBHO BIIMSET HA MacCy KOpHEH Yy
coptoobpasuoB kaprodens (pucyHok 5.7.4). Iloa BausiHUEeM yJaieHUsl JIUCTHEB Y
pa3HBIX cOpTOOOpa3oB KapTodess HaOII01aeTCsl YMEHBIIEHUE MAcChl KOPHEH OT
43 nmo 20.4 paza, yem B KOHTpoje. B cpemHem y Bcex copTooOpa3iioB
YMEHBIIICHUE 3TOT0 MOP(}OJOTHYECKOTO TpHU3HAKa COCTaBisieT 5.4 pasa 1o
CPaBHEHUIO C KOHTPOJIEM.

[Tong BiamsiHMEM  yJajdeHUsT  JUCThEB  HAONIOAACTCS  YMCHBIICHHUS
MPOAYKIITMOHHBIX  TOKa3aTelied  copTooOpa3lioB Kaptodesnss MO TaKuMHU
MpU3HAaKaMHu, KaKk  KOJUYECTBO KIyOHeW, macca kiyOHe#, oOmias Ouomacca,
YPOKaHOCTh M COOTHOIIEHUE ypoyKas KIyOHel Kk oOiieid OuoMacchl pacTeHU
(pucynku 5.7.5 - 5.7.10).
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VY naneHue JMCTHEB OCOOEHHO OTPULATEIBHO IOBIMSET Ha (pOpMHUpOBaHUE

KOJIMYECTBA KIyOHEH Ha pacTeHue (pucyHok 5.7. 5).
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H OGN Sl KOJLKAYOHeH, IN/PAacT. (IpH YVELTEHIH JINCTEER)

Puc. 5. 7. 5. - Bausinue yaajieHus JJUCThbeB HA KOJMYECTBO KJIyOHeil y
copTo00pa3noB KapTogdeis.

Kakx BumHO w3 pucyHku 5. 7. 5, moj BIMSHUEM YAAJICHUS JIUCTHEB
YMEHBITIACTCSl KOJMYECTBO KIIYOHEH y pa3HbIX copTooOpasmnoB kapTodens ot 1.8
1o 2.1 pa3a, B yactHactu 1o reHounam: AH-1-2.5; Tamkukucran - 4; daiizaban-
1,8; Hunydap - 2,1; Pamr-2,5; 1 Myxabar - 2,1 pa3 o cpaBHCHHIO C KOHTPOJIEM.

B cpeanem HaOmromaeTcss yMEHbIIIEHHE KOJMYECTBa JMCThEB B 2.3 pasa.
Heob6xogumo oTMeTHTh, 4YTO Hauboyiee OTpHUIIATEIBLHOE JEHCTBHUE YAAJIICHUS
JUCThEB HaOM0am0Cch y reHoturoB AH - 1 u Pamr.

Taxoke o BIUSIHUEM YJAJICHUS JIHUCTHEB MTPOUCXOIUT YMEHBIIEHUE MAaCChI
KJIyOHEH y pa3HbIX FT€HOTHUIIOB KapTodess Mo pa3HOMY B CPaBHEHUHM C KOHTPOJIEM
(pucyHok 5. 7. 6).

B wactHOcTH, Macca kinyOHed y coproobpasmoB AH - 1, MyxaG6at u
Tamxukuctan ymenbinaercs ot 3.1 mo 4.3 pasza, a y coproodpasznoB Hunydap,
Pamt u ®aitzabag 5TOT mokazaTenb cocTaBisieT oT 1.6 mo 2.1 pa3a. B cpennem y

BCEX COPTOOOPA3IIOB ATOT MOKa3aTeb YMEHbIIaeTcs B 2.2 pasa.
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Puc. 5.7.6. - Bausinue yjaajieHusi JUCTheB HA MacCy KJIYyOHel y copToodpa3ios

Kaproges.

OcHoBHOM TIpHU3HAK y KapTodens B TeUCHHE BET€TAMOHHOTO MEpHoAa 3TO
oOmrass Omomacca pacTeHMM M JaHHBIA [OKa3aTeldb TaKKe CHUXKAeTCs IOJ

BJIMSIHAEM YJQJICHHS JTUCTHEB MO0 CPABHEHUIO C KOHTPOJIEM (PUCYHOK 5.7.7).
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Puc. 5.7.7.-Bausinue ynajieHusi JHUCTheB Ha 00y Ouomaccy copToodpa3unoB

Kaproges.
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Kak BumHo W3 pucyHka 5.7.7, MpOHCXOAUT CHIDKEHHE 00Iel Onomacchl
pacTeHui KapToQens Mo pa3sHOMY IO CPaBHEHHIO C KOHTPOJIEM U TOT MTOKA3aTelb
Bapeupyetr oT 1.9 pasa (copt Humydap) mo 5.2 pasza (copr Tamkukucran). B
CpeIHEM Yy BCceX cOpTooOpa3LoB JaHHBIM NOKa3aTelb yMEHbIIaeTcs 2.8 pasa.

Kak nokazanu Haluy UcciaeoBaHus yaajJeHUe JIUCThEB BO BPEMsI MaCCOBOIO
[BETEHUS] PACTCHUH TNPUBOAUT K CYIIECTBEHHOMY YMEHBIICHHUIO YpOXas ¥y

copToo0pa3ioB KapToders.
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Puc 5.7. 8. - Banusinue yjajieHusi JJUCThEB HA YPOKAWHOCTH COPTOOOPA3IOB
Kaprodes.

Kak BuaHO w3 pucynkn 5. 7. 8 moj BIUSHUEM YIaJeHUS JIMCTHEB
MPOUCXOJUT YMEHBIIEHUE YpOXKailHOCTH copTooOpasioB Myxab6at, Pamrt, AH -
1, Tamkukuctan ot 2.0 mo 2.7 paza umu ot 100 mo 170%. Y coptoobpasmos
daitzaban u Humydap u 310 cocrarmsier ot 1.7 no 2.0 pasa wim ot 73 1o 99.7%.
B cpemnem naHHBIN TIOKa3zaTtenb y M3YYEHHBIX COpTOOOpasioB KapTodens
coctasisieT 2.1 paza umu 116.1%.

Takum o0pa3oM, B CpEIHEM Yy BCEX COpPTOOOpasloB KapTtodens moj
BIUSHAEM  yJaJeHUs JIMCThEB HAOMIOMAETCs  yMEHBIICHHE  CIEAYIOIIHNX
MPOIYKIIMOHHBIX MPU3HAKOB: Macca KiyOHel B 2.2 pasa; obmas 6uomacca B 2.8

pasza u ypokaliHOCTh B 2.1 pa3za B CpaBHEHHM C KOHTPOJIEM.
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Kak BuaHO u3 pucyHku 5.7.9, moa BIMSHHEM YyNAJNEHUS JIUCTHEB Y
copTo00pa3oB KapTodess MPOUCXOAUTh YMEHbIIIEHHEe ypoxaiHocT oT 37.5% mo
76.92%, a B cpemHem 3TO IoOKa3arenb cocTaBisieT 54.15% 1o cpaBHEHHIO ¢
KOHTPOJIEM.

AHanu3 TOKa3bIBA€T, YTO y Pa3HbIX T'C€HOTUIIOB NPU yJaJCHUE JUCTHEB
HaOJIOAaeTCsl yMEHBIIEHUE YPOKaWHOCTH, HO B pa3HOMl cremneHu. Tak y
coproobpasiioB AH — 1 - 68.18%; Tamkukucran - 76.92%; daiizaban - 51.22%;
Hunydap - 37.50%; Pamr - 46.67%; Myxa66art - 68.0%.

Opnako, MOJ BIUSHUEM YOAJNEHUS JIUCTHEB HAOIIOJACTCS YBEJIMYEHHUE
COOTHOIIIEHHSI XO3SIICTBEHHOTO ypoXasi K oOmeld Omomaccel y cOpTOOOpas3loB
KapTodes, ueM B KoHTposte (pucyHok 5.7.10).

Kak BuaHO u3 pucyHka 5.7.10, mpu yJaajseHUM JUCThEB HAOIOHAETCA
YBEJIIMYEHUE COOTHOLICHMsI XO3SHCTBEHHOTO ypoxkas K oOuieil Omomacce y Bcex
copTo00pa3ioB B cpeHeM B 1.25 paza unu 19.7% mo cpaBHEHHIO ¢ KOHTPOJIEM.

DTO CBUAETENBCTBYET 00 W3MEHEHUM CTPYKTYpbl 0OIIeld Ouomacchl y
pacTeHUid MoJ BIMSHUEM YAaJEHUs JHUCTbEB B OINBITHOM BapuaHte. OCHOBHas
MPUYHMHA TAKOTO SIBJIEHUSI 3TO YMEHBUIEHUE KOJIMYECTBA U O0IIe MacChl TUCTHEB B
pacTeHUsX MpHU UX yAaJeHUH B a3e MacCOBOIO I[BETEHHUS.

Takue n3mMeHeHnss MOPPOJOTUUECKUX U XO3IWCTBEHHO LIEHHBIX MPU3HAKOB
KapTrodens MNoJ BIUSHUEM YyOaleHUs JUCTheB B (ha3e MaccOBOTO LIBETEHHS
CBUJETEILCTBYET 00 YMEHbIIEHUN (POTOCUHTETHUECKOT0 IOTEHI[MAIa PACTEHUI BO
BpeMs BereTauu. CregoBaTeNbHO, JUCT KaK OCHOBHOM (POTOCHMHTE3MPYIOIIUN
OopraH y pacTeHu#, MNpU YAAICHUH CIHOCOOCTBYET CHIKEHHIO (PU3HUOJIOro-
OMOXMMHMYECKHUX MPOIECCOB, YTO NPUBOAUT K CHUKEHHIO (DOTOCHHTETHYECKOMN
NEeATEeIbHOCTH W CJEeNOBAaTeNbHO,  MPOAYKTUBHOCTH  pacTeHWH,  YTO
TOJTBEPIKIACTCS TAaHHBIMH IPYTUX aBTOpoB [165].

Takum oOpa3om, Tpu yJaJICHUH JHCTHEB y COPTOOOpasoB kaptodens
MPOUCXOANT 3HAYUTEIHFHOEC YMEHBIICHUE M3YYCHHBIX HAaMU MOPQOIOTUIECCKUX H
XO3SIICTBEHHO TOJIE3HBIX MPU3HAKOB KapTOQess B YCIOBUAX KApKOro KiuMara

XypocoHckoro panoHa TamxukucraHa. JlaHHbIe  MCCIEHOBAHUS  MOTYT
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CIIOCOOCTBOBATh MPOTHOZUPOBAHUIO  QNANTUBHOW  CIIOCOOHOCTH  Pa3TUIHBIX
TEHOTHIIOB KapTo(dens K cTpeccoBbM (akTopaM cpeabl. Te copra kaprodens,
KOTOpBIC TIPH yJAJICHUH JIUCTHEB 00J1a1af0T BOCCTAHOBIUBAIOIIUM MEXaHU3MOM U
00€eCIIeuynBaOT BBICOKYIO TPOIYKTUBHOCTH B YCJIOBHSX BBICOKOW TEMIIEPATypPhI
BO3JlyXa BO BpeMsi Bereranud W QopmupoBaHus kinyOHed. K Takum coptam ¢
BBICOKOW aManTHBHOW peaknueld MOXKHO OTHECTH CIEAYIOIINE COPTOOOpa3IlbI
kaprodens: daiizaban, Pamr m Myxa06ar, KoTopble 00€CIEUNBAIN TOTYYCHUE
HanOoJIee BEICOKOTO yposkasi, ueM apyrue copra (Ha 14.3 - 33.3 %).

[ToxazaHo, 49TO TpH YAICHHH JIMCThEB B (ha3e MacCOBOTO I[BETCHHUS
MIPOUCXOST CYIIECTBCHHBIC H3MEHEHHUS TaKUX MOP(OTOTHUECKUX MPU3HAKOB, KaK
Macca cTeblield, KOJIMYECTBO JIMCThEB, Macca JUCTHEB, Macca KOPHEH, a Takke
W3MCHEHHE XO3SHMCTBEHHO TIOJE3HBIX IPU3HAKOB: KOJWYECTBO KIyOHEH, macca
KIIyOHeH, o011as OmomMacca U COOTHOIIICHHUE Yposkas KIyOHel k o01eit macce.

YcTaHOBIEHO, YTO TMOJ] BIUSHUEM YIAJICHHS JIHMCThEB HaAOIIOaeTCs
YMEHBIIEHUE NPHU3HAKOB B CpeaHeM: Macchl ctedsieid ot 1.3 go 1.7 pas; maccel
kopHei ot 4.3 no 20.4 pa3a; macca crebineii — 2.1 pa3a; koimuecTBo JMcTheB - 10.4
pa3a; macca nuctheB — 14.5 pasa u Macca kopHed — 5.4 pa3a MO CPaBHEHUIO C
KOHTPOJIEM.

Kpome Toro, npu ymaneHuu JTUCTHEB YMEHBIIAETCS KOJIUYECTBO KIIYOHEH Y
pa3HBIX COPTOOOPaA3IOB B cpenHeM B 2.3 pa3za. [log BiusHUEM ylIaleHHs JIUCTHEB
mpu3HaK macca KiyOHeil y coprooOpasunoB AH - 1, Myxa66ar u Tamxukuctan
ymeHbinaetcs ot 3.1 1o 4.3 pasa, a y coproodpasuoB Hunydap, Pamr u daiizadban
ATOT MOKa3zaTesb cocTaBiisieT oT 1.6 10 2.1 paza. B cpennem y Bcex copTooOpas3iion
ATOT MOKa3aTeslb CHUXKAETCS B 2.2 pa3a.

B nienom, mipu yaalieHuH JTUCTBEB MPOUCXOJIUT CYIIECTBEHHOS YMCHBIIICHHUE
ypoxaitHoCcTH copTooOpasioB Daiizadan, Myxab6at, AH - 1, Tamkukucran ot 2.1
10 4.3 paza wiu ot 52.22 no 76.92% , a y coproobpasioB Hunydap u Pamr s1o
coctapisier oT 1.6 mo 1.9 pa3za wimm ot 37.5 no 46.67%. B cpenHem naHHbIN

MOKa3aTellb CHUYKAETCSl y BCEX cOPTO0OpasmoB kaptodens B 2.2 paza unu B 54.2%.
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OpHako, TpU yJAJI€HUU JMCTHEB HAONIONAETCS YBEIHMUYEHHUE COOTHOIICHHS
XO3SIICTBEHHOTO yposkas K 001Iell bruomacce y BceX cOpTooOpas3IoB B CPEAHEM B
1.25 paza umn 19.7% 10 cpaBHEHHUIO C KOHTpPOJEM. DTO CBHUJAETEILCTBYET 00
U3MEHEHUHU CTPYKTYpbl OOLIEH OMOMACCHl y PACTEHUM MOJ BIHMSHUEM YJaJICHUS
JIMCTHEB B OMNBITHBIX BapuaHTax. OCHOBHAs MPUYMHA 3TOTO SIBJICHUS YMEHBLICHUE
KOJIMYeCTBa M OOIIeH Macchl JIMCThEB B PACTEHUSIX MPU HX ynajleHuu B (aze
MacCOBOT'O LIBETECHHUS.

N3BecTHO, UTO JIUCT OCHOBHOM (DOTOCHHTE3UPYIONIUN OpraH y pacTeHU U
yIAJICHUE BBI3bIBAET CHUKEHNE (POTOCUHTETUYECKON aKTUBHOCTH Yy PACTEHUH, YTO
IPUBOJUT K AUCOaaHCy (PU3NOIOro-OMOXMMHUYECKUX MPOLECCOB U MOJABIECHUIO

CHUHTC3a OPraHUYCCKUX BCIUICCTB, U ITPOAYKTHBHOCTHU paCTCHHﬁ.

5.8. Bonoyaep:xuaromas cnocooHocts (BYC) nmucTbeB y coproodpa3non
KapTogeis

BonoynepxuBaroiasi CioCOOHOCTh JIUCTHEB KapTO(esist CYUTACTCS]  OAHUM
U3 TJIAaBHBIX MapaMeTpOB BOJHOTO OOMEHa B MpPOIECCE BEreTallid PaCTEHUM.
CornacHo COOOIIEHUSIM psila  aBTOPOB, HATOT TMPU3HAK TECHO CBsI3aH C
MPOYKTUBHOCTBbIO (POTOCHMHTE3a U YCTOMUYMBOCTHIO PACTEHUN K BO3JACHCTBUIO
HeOaronpusTHeIX (akTopoB cpeibl. [louBeHHass 3acyxa BBI3BIBACT YBEIMYCHUE
BOJIOYJIEpKUBAIOIE CIIOCOOHOCTH JUCThEB OT 5 10 15 % B TedueHue BereTanuu

pacrenwuii [38, 165].

Ta6muma 5.8.1. - BYC uaucreeB y coproodpa3uoB kaprodesnsi B ¢ase

oyronuszanuu,%o

CopToo06pa3siibt 8:00 u. 11:00 4. 14:00 u. 17:00 4.

AH-1 65.88+4.4 59.74+2.4 64.65+3.94 69.95+0.70
TamKkukucTan 74.01,+£2.44 37.01+£2.46 71.73+4.16 79.10+£2.31
Pamr 70.09+1.0 38.34+1.52 64.0+3.1 64,86+3.31
daiizaban 63.42+2.11 44.78+2.62 61.14+6.5 84.66+7.65
Humygap 65.78+1.08 52.56+7.28 61.10+£5.8 74.43+451
Cpennee 67.8 46.5 64.5 74.6
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Ananu3 naHHbIX Tabmuuel 5.8.1 mokaspiBaeT, yTo B (pasze OyTOHH3AIUHU B
8:00 yacoB yTpa y BCE€X COpPTOB BOAOYAECP>KHUBAIOIIAasi CIOCOOHOCTH BBINIE IO
cpaBHeHuto ¢ 11:00 u 14:00 4. OnHako, 3TOT mapamMeTp y BCEX COPTOOOPAa3IOB
kapTodens (kpome copra Daiizadam) B 17:00 u. Beimre, uem B 8:00; 11:00 u 14:00
4. OTO yKa3blBa€T Ha TO, YTO B YCIIOBUAX BBICOKOM TeMIlepaTyphl BO31yXa B
BEUEPHHUE Yachl YCHIIUBAETCS BOJOYACPKHUBAIONIASI CIOCOOHOCTh COPTOOOPA3IIOB
kapTodens, Kak (pU3NOTOTHYECKUI apaMeTp. ITO SABICHUE BO MHOTOM CBSI3aHO C
BIIUSIHUEM BBICOKOM TeMIEpaTypbl BO3JlyXa B TE€UEHUE AHS M T€HOTHUITUYECKOM
0COOEHHOCTBIO COPTOOOPA3LOB KapToders.

[Iposienennie BYC nucteeB B ¢aze OyTOHU3AIMU B 3aBUCUMOCTH OT
($U3MOJIOTO - TEHOTUIUYECKON 0COOEHHOCTH TOTO WJIM MHOTO COpTa KapTodens B
TEYEHHE [IHS CYIIECTBEHHO u3MeHsAercs. B wactHoctn, B 8:00 4. yrpa camblii
BBICOKHI [MOKa3aTesb N0 JAaHHOMY MapameTpy HaOmtogaercs y copTa TamKUKUCTaH
(74.01%), a camblii Hu3KHUi - y copta Paitzaban (63.42%). B 11:00 4. BbICOKHI
MOKa3aTelb M0 JAHHOMY (PU3HOJIOrHYecKoMy Ipoueccy Habmogaercs y copra AH
- 1 (59.74%), a cpaBHHMTEeNbHO HU3KUH - y copTa Tamkukucrad (37.01%). B 14:00
Y. IHA caMas BBICOKas BOAOYAEPIKHBAIOIIAasi CIOCOOHOCTh y copTa TamKuKuCTaH
(74.73%), a Hu3kas — y coproodpasua Humydap (61.10%). B konrie aus B 17:00 u.
BBICOKAsl BOJOYJEP)KHUBAIOIIasi CIHOCOOHOCTh JIMCTHEB HaAONIONaeTcs y copra
daiizaban (84.66%), a Hu3Kas - y copra Parur (84.66%).

Takum oOpa3zom, 1OA BO3JEHCTBUEM BBICOKOW JHEBHOW TEeMIIEPATyphl
BO3/ayxa B (ha3ze OYTOHU3AIMHU Y JIUCThEB COPTOOOPA3LOB KapTodesss K KOHILY JHS
MOBBIIIIACTCS BOJOYACPKUBAIOIIAs CIIOCOOHOCTh M U3MEHEHHE JAaHHOTO MapaMeTpa
3aBUCHUT OT BIIMSHUS TEMIIEPATypPhl BO3IyXa B TCUCHUE JHS.

Kak mokazanmu Hamm OmBITH, B ()a3e IBETEHHs Tak ke, Kak U B (ase
OyTOHM3aMM HAOIOAETC M3MEHEHUE BOJOYJCP)KUBAIOIIEH CHOCOOHOCTH Yy
copTooOpa3oB KapTodens B TeueHue aus (Tadauma 5.8.2).

Jlanubie TaOnuIel 5.8.2 mokaspiBaroT, 4To B (aze mnBereHus B 8:00 yacos
yTpa y BC€X COpPTOB HAOJIOAAETCS BbICOKAs BOJOYAEpXKHUBAIoLIasi CIIOCOOHOCTH

nuctbeB kaprodens, yeM B 11:00 u 14:00 vacos.
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Tabauua 5.8.2.- BYC nuctbeB y coproodpa3noB kaprodessi B ¢pase uBereHus, %o

CopToo6pa3siib 8:00 u. 11:00 4. 14:00 u. 17:00 u.
AH-1 73.26£3,5 25.38+4.4 49.1143.2 79.4+4.07
Tamxukucrad 68.81+2,3 33.39+6.2 53.82+1,63 74,70+1.65
Pamr 71.03+£3.3 31.53+£2.5 49.82+2.24 76.95+1.25
daiizadan 67.4+1.8 32.66+4.1 38.05+4.0 64.7+9.7
Humydap 73.46£1.7 40.14+2.34 55.81+10.3 77.07+3.84
Cpennee 70.81 32.62 49.32 74.56

*IIpumeuanue: memnepamypa 6030yxa cocmaeisem 30-35°C.

Hapsny c stuMm, k xoniy ans B 17:00 y Bcex copToB kaptodenst (kKpome
copra daifzabaa) HAOIIOMAETCS 3HAUUTENHLHOE MOBBIIICHUE BOOYICPKUBAIOIIEH
CIIOCOOHOCTH JIMCThEeB KapTodens, mo cpaBHeHuto ¢ 8:00; 11:00 u 14:00 u. Ilo
HallleMy MHEHHIO, 3TO CBS3aHO C BJIMSHHUEM BBICOKOHM TeMmIlepaTypbl BO3JyXa Ha
JAHHBIN (PU3MOIOTUYECKHUI TapaMeTp B KOHIIEC JHS U YKa3bIBAaET YCUIICHHE Ha €ro
YBEJIMYEHUE B BEUEPHUE YACHI.

Cnenyer OTMETUTb, YTO BOJOYACPKHUBAIOIIASI CHOCOOHOCTH JIUCTHEB
COpTOOOpa3IoB KapTodens, Kak MmapaMeTp BOJAOOOMEHA M3MEHSCTCS TIOJ
BO3JICMCTBUEM BBICOKOM TEMIIEPATypbl Bo3ayxa B TeueHue AHA. BYC nmcTtheB
CWIbHO YCHJIMBAETCSs B KOHIE JHI W B 3aBUCUMOCTH OT OCOOEHHOCTH
copTooOpas3iioB kaprodens BbIpaxkaercs mo - pasHomy. OnHako, y copra
kaptodenss daitzaban BogoyaepKUBaroIIasi CiocoOHOCTh, HaunHas ¢ 8:00 4. yTpa
1o 17:00 gus, nocreneHHo ymensbinaercs, crepsa ¢ 11:00 4. go 14:00 4., a B 17:00
Y, TIOBBITIIACTCS.

Xapaktep (opMHUPOBAHUS BOJOYACPKUBAIONICH CIIOCOOHOCTH JIUCTHEB B
¢da3e mBEeTCHHMS B 3aBHCUMOCTH OT OCOOCHHOCTEH copTooOpasmoB kKapTodens B
T€UEHHE JHA 3HAYuTeNbHO wu3MeHseTca. B 8:00 4. yTpa camblii BBICOKHI
MoKa3aTellb 10 JaHHOMY TapameTpy Habmonaercs y copra Humydap (73.46%), a
camblii HM3KkHi y copta Paiizadan (67.4%), a B 11:00 yac. BbICOKHMI TOKa3aTeNb MO
JAaHHOMY TiapaMeTpy HaOmogaeTcs y coproobdpasna Hunydap (40.74%), a
cpaBHUTENbHO HU3KKi- y copra AH-1 (25.38%). B 14:00 4. 1Hs1 caMyrO BBICOKYIO

BOJOYAEP>KUBAIOIIYIO CIIOCOOHOCTh MMeeT copTooOpaszen; Hunydap (55.81%), a
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Hu3kyto - copr AH-1 (49.11%). B xonme mus B 17:00 wac. BwICOKas
BOJIOYJICP’KUBAFOIIIAst CIIOCOOHOCTH JIUCTheB HaOmomaercs y copra AH-1 (79.4%),
a Hu3Kas y coprta Daitzadan (64.7%).

Takum oOpa3oM, W3MEHEHWE THEBHOW TeMIepaTypbl Bo3ayxa B ¢ase
I[BETEHUS K KOHIy [JHA TPHUBOJUT K TMOBBIIMICHUIO BOJOY/EPKUBAIOIICH
CTIOCOOHOCTH JIMCTBEB COPTOOOpAa3loB KapTodess, MO0 CPaBHCHHIO C TEPBOM
nojgoBuHo aHsA (0T 8:00 1o 14:00 4.).

[To-BuIMMOMY, 3TO CBSI3aHO C BIHMSIHHEM BBICOKOH TeMIepaTyphl BO3IyXa
Ha copTooOpa3ibl kKapTodesns. Kak mokasaiu npoBeJeHHbIE UCCIEI0BAHUS, B (aze
KIIyOHEe0Opa30BaHUs TaK K€, Kak B ¢hazax OyTOHH3ALMK U I[BETCHUS] HAOJIIOAaeTCs
U3MEHEHUE CITOCOOHOCTH COpTOOOPA3IIOB

BOJIOYAEP>KUBAIOIICH JINCTHEB

kapTodens B TeueHnue a4 (Tadmuia 5.8.3).

Ta6auna 5.8.3. - BYC aucrbeB copToodpa3noB kapTodeis B pase kiayoHeoopaszoBanmsi, %0

Coproodpa3usbl 8:00 u. 11:00 u. 14:00 u. 17:00 u.
AH-1 55.1+£2.6 23.78+3.75 29.46+5.5 75.434+2.1
Tamxukucran 57.97+5.9 25.4443 .6 19,66+3.7 69,15+5.26
Pamr 57.16+3.85 21.81£2.05 21.99+10.6 75.73£1.46
daiizaban 48.18+5.85 23.81£0.32 20.884+3.5 56.49+6.7
Hunydap 54.7442.3 30.89+£1.75 27.28+4.53 69.77+4.34
Cpennee 54.6 25.15 23.79 69.31

*IIpumevanue: memnepamypa 6030yxa cocmagasem 30 - 35°C

Takum o00pa3oMm w3 maHHBIX Tabmuiel 5.8.3 BeITEKaeT, 4ro B (dase
KiTyoHeoOpazoBanus B 8:00 yacoB yTpa y BceX COpPTOOOpas3ioB HaOI0IaeTCs
BBICOKAsl BOJOYIEPKUBAIOIIAasi CIIOCOOHOCTh JIUCTheB KapTodesns, yuem B 11:00 u
14:00 ygacoB. Hapsimy ¢ 3TUM ycTaHOBJIE€HO, YTO K KOHIy AHS B 17:00 y Bcex
COpTOB KapTodesis HaOII01aeTCsl 3HAUUTEIIPHOE TTOBBIIIICHUE BOAOYACPKUBAOIICH
criocoOHoCTH UCTheB 1o cpaBHEeHHIO ¢ 8:00; 11:00 u 14:00 4. MOXXHO OTMETHUTH,
yto BYC nucteeB, Kak PU3HOIOTHYECCKUN ITOKA3aTeNIh H3MECHICTCS B TCUCHHUE JTHS.

BYC B daze cozpeBanus ki1yOHEH B 3aBUCUMOCTHU OT BIMSHUS TEMIIEPATYpPhI
BO3JyXa U OCOOEHHOCTH COPTOOOPA3IoB KapTodens 3HAYUTEIHHO U3MEHSIETCS B

TedeHue AHs (Tadimna 5.8.3).
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B 8:00 u. yTpa camblil BBICOKMI NOKa3arejlb IO JAHHOMY MapaMmeTpy
HaOmomaetcs y copra Tamkukuctan (57.97%), a cpaBHATEIIEHO HU3KHM - y COpTa
daitzaban (48.18%), a B 11:00 4. BBICOKHMII ypOBEHb MO 3TOMY HapameTpy
HabmogaeTcs y coproobpasua Humydap (30.89%), a cpaBHUTETbHO HUBKHI - Y
copra Pamr (21.81%). B 14:00 4. gHs caMyi0 BBICOKYIO BOAOYIEPIKHBAIOIIYIO
crnocoonocts umeeT copr AH - 1 (29.46%), a Huskyo - copt TamKHKHCTaH
(19.66%). Onnako, B xoHme mHs, B 17:00 9ac. BbICOKas BOAOYICPKUBAIOIIAS
CIOCOOHOCTh JIMCTheB HabOmomaercs y copra Pamr (75.73%), a HuU3Kasg - copra
daiitzaban (56.49%).

MOXHO OTMETHTB, YTO IMOJ BO3JACHCTBUEM BBICOKOM JTHEBHOM TEMIIEPATypbI
Bo3ayxa B (ase KiIyOHeoOpa3oBaHMs, Takxke, Kak B (azax OyTOHH3AIUU U
IBETEHUs, y  COpPTOOOpa3noB  Kaptodenss  HaAOMOAAETCs  TOBBIIICHUE
BOJIOYEP>KUBAIOIICH CITOCOOHOCTH JTUCTheB pacTeHui Kk 17:00 4. mo cpaBHEHUIO C

nepuoaom ot 8:00 1o 14:00 u. qHs.

80,0
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50,0
= 40,0
30,0
20,0
10,0
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11:00 14:00 17:00

Yacwr

Pucynok 5.8.1. - CpeaHeiHeBHbIE IOKa3aTeJ M BOI0Y/AeP:KMBaIOIIeil ClIOCOOHOCTH JIUCTHEB

kaprodeiis B paze OyTOHN3AIUM B YCJIOBUAX XYPOCOHCKOI0 paiiona, %.

Kak mnoxazanu nHamm wuccnepoanusi, BYC mucteeB y copTooOpasion
KapTtoesnsi, Tak)Ke MEHSETCS B 3aBUCUMOCTH OT (ha3bl pa3BUTHUS B CPEIHEM Y

copToo0Opas3oB kapTodens (pucyHnok 5.8.1).
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Kak BuaHo u3 mansbix pucyHka 5.8.1, camas Beicokas BYC nucteeB B
CpemHeM y copTooOpasioB kapToderns B (hase OyToHu3anuu HaOII01aeTCs B KOHIIE
nHs, B 17:00 gac., kotopas coctaBiser 74.6 %, a camas HU3Kas HaOJOIaeTCs B
11:00 9. qas (46.5%).

[TokazaTenu qaHHOTO MapameTpa y copTooOpas3oB kapTodens yrpom (8:00
4.) 1 B noJijieHb (14:00 gac.) mo4TH OJMHAKOBBIE U, COOTBETCTBEHHO, COCTABJISIIOT
67,8 nu 64.5%. CnenosarenbHo, BYC mucteeB B nepuoj ¢ 8:00 4. mo 11:00 u.
pe3ko ymenbinaercs (Ha 21.3%), a nauunas ¢ 11:00 u. 1o 14:00 yBenuuuBaercs Ha
18.0%, a mo 17:00 4. - Ha 28.1%. Takum o6pazom, BYC nmucteeB y copTrooOpasmnos
kaprodens HaumHasd ¢ 8:00 4. yrpa mo 11:00 4. ymenemaercsa, a ¢ 11:00 .
HaOmomaercs ysenudenue 110 17:00 u.

Kak BugHO W3 maHHBIX pucyHKa 5.8.2, camblii BRICOKHN moka3ateiah BYC
JUCTHEB COPTOOOpasoB kapTodens B pa3e 1BeTeHUs HAOIIOJAeTCs B KOHIIE JTHS, B
17:00 yac., koTophIiii coctaBiseT 74.56 %, a camblii HU3KUM HaOmoHaeTcs B 11:00

qac qust (32.62%).

80,00 70.81 7456
70,00
60,00
50,00
= 40,00 32.62
30,00
20,00
10,00
0,00

49,32

8:00 11:00 14:00 17:00
Yacel

Pucynok 5.8.2. - CpeanenneBHble nokasatean BYC jgucrbeB kapTodesis B ase
uBerenmsi, %.

[Tokazarenu BYC nuctheB y copToobpasiioB kaprodesns yrpom (8:00 4u.) u B

koH1ie JHs (17:00 4.) mouTH 0AMHAKOBBIE U, COOTBETCTBEHHO, cOCTaBIsAIOT 70.81 1

74.56%.
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CnepnoarenbHo, B niepuof ¢ 8:00 4. go 11:00 4. pe3ko ymeHblaercs (Ha
38.19%) BYC nuctneB, a HaunHas ¢ 11:00 4. mo 14:00 yBenuuuBaercs Ha 16.7%, a
n0 17:00 4. - Ha 41.94%. Takum o00pa3om, BOJOYACPKHBAIOIIAsl CIIOCOOHOCTH
JUCTBEB y cOpTo0Opa3ioB kaprodens HaumHas ¢ 8:00 gac. yrpa go 11:00 4.
yMmeHbIaetcs, a ¢ 11:00 4. nHabmromaetcs ysenaudenue 10 17:00 4. qusi.

Kak BumHo w3 panHbIX pucyHka 5.8.3, camas Bbicokas BYC nuctheB
copTooOpasioB kaptodens B pase kiryoHeoOpa3oBaHUs HAOIIOJAETCS B KOHIIE THS
- B 17:00 4., xotopasa cocraBusier 69.31%, a camas Huzkag - B 11:00 vac nua
(25.5%). IlokazaTenu qaHHOTO MapameTpa y copTooOpasnoB kaprodeis B 11:00 .
u B nojigeHp 14:00 4. ToYTH OJMHAKOBBIE M COOTBETCTBEHHO COCTABIAIOT 25.15 n

23.79%.

80
-0 69,31
60 54,6
50
= 40
30 25,15 23,79
20
10 I
0
8:00 11:00 14:00 17:00
Yacel

Pucynok 5.8.3. - CpennenneBHble nmoka3ateau BYC ymcTtheB kaprodens B dase
KJIyOHeoOpa3zoBanus, %0.

Kak Bunum, BYC nuctbeB y copTooOpasiioB kaprodens B nepuof ¢ 8:00 .
10 11:00 4. 3HaumTeNbHO yMeHbIaercs (Ha 29.45%), a Hauunasg ¢ 11:00 4. go
17:00 moBsimaercs (Ha 44.16%).

Takum  oOpa3oMm, BOJOYyJAEp)KUBAIOIIAsi  CIIOCOOHOCTh  JINCTBEB Y
COpTO00pa3IoB KapTodensd, Kak (HU3NOIOTHUSCKUN IapaMeTp, H3MEHSETCS B
nepuon ot 8:00 mo 17:00 4. BomoynepkuBatomas cnocoOHOCTh B iepuost ot 8:00

g, 10 11:00 4. y Bcex copTooOpa3lioB yMeHbInaeTcsi, a HaunHas ot 11:00 4. 1o
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17:00 4. yBenumuuBaeTcsi. BenmnunHa M3MEHEHUs JAHHOIO NapaMerpa B TEUEHUE
JHS 3aBUCUT OT TEMIEPaTyphl BO3AyXa, M OT TCHOTUIHUYCCKON H3MEHUYHMBOCTU
copToo0Opa3ioB KapToders.

HccnenoBanus TIIOKa3and, 4YTo B TedeHue Beretamu BYC  JmcTheB
KapToders UMeeT TEHACHIUIO K YMEHBIICHUIO, HaurHas OT a3bl OyTOHU3ALUHU 10
(a3bl kKITyOHEOOpa3oBaHus (PUCYHOK 5.7.4).

Kak Bumno w3 pucynka 5.8.4 nambompmas BYC nmcteeB kaptodens
HaOmomaercss B (Qasze Oyronusauuu (63.35%), a HauMmeHblnas B (daze
kiryoHeoOpa3oBanus kaptodens (48.21%). DTO CBUACTEIBCTBYET O TOM, YTO B
(dazax OyTOHM3ALUM U IIBETECHUSI, KOTJa JIUCThSI PACTEHHUN MOJI0/IbIe, HAOII0AaeTCs
BBICOKAasi BOJIOYAEPXKUBAOIIAsi CIMOCOOHOCTh. OJHAKO, MO Mepe CTapeHHs
pactenuii, B gaze kiryoHeoOpazoBanus ocnadisercss BYC nmuctheB copTooOpasmnos

KapToders.

70 63,35
56,8

48,21

%o

ByTonmsams IBetenie KayoneodopazoBaHie

Pucynok 5.8.4. - Bogoynep:kuBaiomas crnoco0HOCTh JIMCTheB KapTogeJisi B pa3Hble (pa3bl
pa3BUTHS KapToges.

Kak mokazanu Hamm OmbIThl, B YCIOBHSX fora TapkukucTaHa HaOIIOAeTCs
onpezesieHHass KOppessilus MEXIy (QU3MOJIOTUYECKUMHU TMapaMeTpamH, Kak
MHTEHCUBHOCTh TPAHCIUPALMHA W BOJIOYAEPKUBAIONIAs CIOCOOHOCTh JIMCTHEB

copToobpasioB kaprodes (pucyHok 5.8.5).

193



; 14 y=-0,022x+ 2,317

= 1.2 7=1,808 4 1»9\

? 1 r=-0,899 > 0.99

= 2 \ "0 es
25 08 40,85

z B

= E 0,6

Y- RN ,
= d 04 * 047
i

g ’ 0 I I | |
E 0,0 20,0 40,0 00,0 80,0

Booyaep:KiBaomas cocodHOCTh JINCTheB
(oyToHmsamms), %

*IIpumeuanue: memnepamypa 6o3oyxa 20-25°C
Pucynok 5.8.5. — Koppeasimmonnas cBsizb mMexay UT u BYC coproodpa3uoB kaprodens

B (paze OyToHU3auMU B yC/I10BUSX 0ra TaaKukncTrana.

Kak BumHO W3 pucynka 5.8.5, Mexay Takumu mapameTpamMu BOJOOOMEHa,
KaK MHTEHCUBHOCTH TPAHCIHUPAIMHU W BOJIOYIEPKUBAIOIIASI CTIOCOOHOCTH JIUCTHEB
KapTodes B yCIoBUsAX ora Ta/PKUKHUCTaHa HAaOII0JaeTCsl OTpUIaTeIbHast CBs3b (I
=-0.899) .

OTO  CBUIETEIBCTBYET O TOM, 9YTO 1O MeEpe  YyBEJIMYCHUS
BOJIOYJICPKUBAIOIICH CIOCOOHOCTH JIMCTbEB KapTo(ens MpOmOpIHOHATBHO
YMEHBIIIAETCSl JAPYrod TmapameTp - HHTEHCHUBHOCTh TpaHchnupanuu B (azax
pasBuTHAX pacreHuid. CieayeT OTMETHTh, YTO Takas BBICOKas OOpaTHas CBS3b
MOKA3bIBA€T BBICOKYIO aalTallMOHHYIO CIIOCOOHOCTH COPTOOOpa3IoB KapTodes
Ha (hOHE BBICOKOH TemmepaTyps! Bosayxa (25-30°C) Bo Bpems Bererarum.J{aHHbIC
pucyHka 5.8.6 mokaspiBaloT, 4TO B (pa3e IBETEHUs] KaKk W B ¢aze OyTOHH3ALUU
HaOsromaercs otpuiarenbaas koppessus (I = -0.609) Mexay WHTEHCHBHOCTBIO
TpaHCIUPAIIMK W BOJIOYJICPKUBAIOIICH CMOCOOHOCTHIO JIMCTHEB KapTodens, TO

ectb nipu yBenuueHuu UT npoucxoaut ymensiienre BYC nucteeB y kapTodens.
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*[Ipumeuanue: memnepamypa 6030yxa 28-32°C
Pucynok 5.8.6. — Koppeasiuusi mexxny UTu BYC smmctbeB copToodpa3noB kaprodeisi B
(a3e uBeTeHHUSs B yCJI0BHAX 0ra Ta/uKMKUCTaHA.

N3 pucynka 5.8.7 BbITEkaeT, YTO OTH JBa BAXKHBIX ITOKa3aTeNls -
WHTEHCHUBHOCTh TPAHCIHMPAIMA W BOJOYACPKUBAIOIIAS CIOCOOHOCTH JIUCTHEB B
daze kiyoOHEeoOpa3oBaHusl, Kak B pazax OyTOHM3AIUU U IIBETCHUSI UMEIOT CUIIBHYIO
o0OpaTHyI0 OoTpHIlaTeNIbHY0 Koppeisiuto (I = -0.934).

OTO TMOKa3bIBaeT, YTO MEXIYy OTUMU JABYMS (PU3HOIOTHYECKUMHU
napamMeTpamMu  HaOJIOJAeTCs  BBICOKAsh OTpUIATETIbHAs  KOPPETsus, 4YTO
CBUJIETEIBCTBYET O BBICOKOW aJIalITUBHON CITOCOOHOCTH I'€HOTHITOB KapTodens Ha
BJIUSIHUE BBICOKOM TEMIIEPATypPhl BO3/1yXa (30-35° C ) B TedeHHE BEreTaruu COPTOB
Kaproderns.

Takum 00pa3oM, MOKHO OTMETHTBH, YTO B YCIIOBHSX fora TaJpKUKHCTaHA
HaOJIOAeTCs ONpeIeNIiCHHAsI CBA3b MEXTy TAKUMHU BAKHBIMH (DU3UOJIOTHUECKUMHU
napamMeTpaMH, KakK WHTCHCHBHOCTh TPAHCIHUPAIMd W  BOJOYACPKHUBAIOIIAS

CIIOCOOHOCTH JINCTHEB KapToders.
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“IIpumevanue: memnepamypa 6030yxa 30-35°C
Pucynok 5.8.7. — Koppeasiuuonnas cesizb Mexny UT u BYC aucrseB coproodpasuos

Kaproges B pa3e ki1yOHeoOpa3oBaHus B yCJA0BHAX ora Tagxukucrana.

B ¢dazax OyroHuzanmuum u kia1yOHEOOpa3oBaHUS OTMEUAETCS CHUJIbHAA
oOpaTHas cBsi3b (cooTBeTCTBEHHO I' = - 0.899 u r = - 0.934), a B (pa3e nBereHus -

cpeanss oopatHas cBs3b (I = - 0.609).
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* 02
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*IIpumeyanue: memnepamypa 6030yxa 20-25°C
Pucynok 5.8.8. — Koppeasiuuonnasi cBsi3b Me:xkay mJIomaabio JucrseB 1 BYC nucrneB

copToo0pa3unoB kaprodeJisi B paze OyTOHU3ALMH.
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“IIpumevanue: memnepamypa 6030yxa 28-33°C
Pucynok 5.8.9. — KoppeasiunonHnasi cBsi3b Mekay J101aabio0 JucrbseB 1 BYC ucrbeB
copTooOpa3uoB kaprodens B pa3e uBeTeHUs

Hamm wuccnemoBanust 1moKaszanyd, 4YTO MEXIY BOJOYIECPKUBAIOUICH
CIIOCOOHOCTBIO JINCThEB M IUJIOIIAJbI0 JIMCTHEB COPTOOOpA3LOB KapTodens
CYIIIECTBYIOT pa3HbIe KOPPEISAIUU B 3aBUCUMOCTH OT T€HETHUECKOW OCOOEHHOCTH
¥ OT (a3sl pa3Butus pacteHus (pucynku 5.8.8 - 5.8.10).

Jlanubpie pucyHka 5.7.8 mokasbiBalOT, 4TO B ¢aze OyTOHU3ALMH MEKIY
BOJIOYACP)KUBAIOIIEH  CITOCOOHOCTBIO  JINCTBEB W IUIONMIAJIbI0  JIUCTHEB
copToo0pasnoB kaprodens uMeercs ciaadas IMOJOXKHUTEIbHAs Koppemsusa (I =
0.122), a B d¢asze userenus (pucyHok 4.3.9) mexmay O>TUMH TapamMeTpamMu
HAOJTI0IaeTCs CPeAHSIS OTpHIIaTeIbHast cBsi3b (I = - 0.734).

Onmnako B ¢aze kiyoOHeoOpazoBanus (pucyHok 5.7.10) nabGmromaercs
BbICOKas MmoJiokuTenbHass koppesaiust (r = 0.946) Mexay BOIOYAEPKUBAIOIICH

CIIOCOOHOCTBIO JIUCTHEB U TUIONIA/IbIO JIUCTHEB COPTOOOPA3LIOB KapTOdes.
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KRJIYOHEe0oOpa3oBaHIIs

“IIpumenanue: cpednecymounan memnepamypa eo3dyxa 20.2-22.7°C
Pucynok 5.8.10. — KoppessimnoHHasi cBsI3b MeKIYy II0MAAbI0 JIMcTheB U BYC sicTheB

copToodpa3noB kapTodes B (paze kiyoHeoOpa3oBaHMS.
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*IIpumeyanue: memnepamypa 6030yxa 20-25°C
Pucynok 5.8.11. — Koppeasiumonnasi csazb Mmexkay OCB u BYC sauctrbeB coproodpa3unos

kaprodess B paze OyTOHU3AIUMN
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“IIpumevanue: memnepamypa 6030yxa 28-32°C.
Pucynok 5.8.12. — Koppeasiuuonnas csizb Mexay OCB u BYC immcTbeB copToodpasiuos

Kaptodess B (pase HBEeTEHU.
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*IIpumeyanue: memnepamypa 6030yxa 30-35°C
Pucynok 5.8.13. — Koppeasiumonnasi csizb me:xxay OCB u BYC smctbeB

copToodpa3noB kaprodes B (paze kiayoHeoOpa3oBaHus (TeMIepaTypa Bo3ayxa 30-35°C).
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[To-BunrMoOMy, UMEIOIINICA TaKO KoJjeOaTeabHBIH XapakTep KOpPENsiuu
MEXIy STUMH MpHU3HAKaMU COPTOOOpas3oB KapTodens CBS3aH C HU3MEHEHUEM
KJIIMMaTUYeCKHUX (DAaKTOPOB B pa3HbIX (pazax pa3BUTHUS PACTCHUII.

Kak BuaHO w3  nmaHHbIX puCyHKOB 5.7.11 - 5.7.13, naOmopmaercs
oTpuliaTeiabHas Bblcokasg koppemsiuss Mexay OCB u BYC  nwuctbeB
copToo0pa3loB KapTodens B YCIOBUSX BBICOKOW TeMIlEpaTyphl BO3ayXa B
MPOLIECCE PA3BUTHSI PACTECHHM.

Januble pucynka 5.7.11 mnokaseiBaer, uyto Mexay OCB wu
BOJIOYJICP)KUBAIOIIEH  CIIOCOOHOCTBIO JIUCTbEB B (haze OyTOHH3ALMHU Y
cOpTO00pasoB KapTodels UMeeTcsl CHIIbHAs OTpULaTeIbHas Koppesus (I = -
0.827).

Onnako B ¢a3e 1BETEHUS U KIyOHEOOpa3oBaHUS MEXAYy OSTUMH
(GU3MONOTMYECKUMH  TpU3HaKaMu  HaOJIOJaeTcsi  COOTBETCTBEHHO  ciiabast
oTpulaTeIbHas KoppensiuonHas cBs3b (I = - 0.216, r = - 0.347) (pucynku 5.8.12
u 5.8.13). D10 0OBsICHSIETCS TEM, YTO, KOTJa CHIDKAETCS BOJOYIEP’KHBAOIAsS

CIIOCOOHOCTH JINCThEB, HAOI01aeTCs CHUKaHue KoHIeHTpanuu OCB.

25

= 20 v=1,845x-101,6 * 20,97
- I =1 i -
= R ”373 ~__— #18.,18
= = 0,937 —
== 15 ——F 15125
'E" — + 13,58
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2 +-833
g 5
{' I I T 1
58 60 62 64 66
Bomoyvaep:xnearinasi criocooHocTh, %
OVTOHI3ALIIA

*IIpumeyanue: memnepamypa 6030yxa 20-25°C
Pucynok 5.8.14. — KoppeasiumonHnasi cesasb mexkay B/l u BYC nucrseB coproodpasunos

kaprodes B paze OyroHusanuu (TeMmepaTrypa Bo3ayxa 20-25° C).

200



= N w B
o o o o

Boausiii gedgput, %o
o

y=0,665x-19,78
R? = 0,097 ¢ 34,69
r=-0,311
_’__!_42218—1———’__——4—
T+ 19,57 —
+ 15,79
12,19
I I I I I
56 58 60 62 64 66

BOJ0YAePRIBAIIIA CTIOCOOHOCTD JIIICThHER, %o
HBeTeHHe

*Ilpumeuanue: cpeOHecymouHas memnepamypa 6030yxa 20.2-22.7OCPncyH0R 5.8.15. -

Koppessinnonnas cBsi3b MesK1y NPU3HAKAMH BOJHbBII 1eUIIUT U BOAOY/1eP:KMBAIOIIAsI

CIOCOOHOCTD JIHCTHEB COPTO0OPA3LOB KapTodes B ¢a3e HBeTEHHUS .
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*IIpumeyanue: memnepamypa 6030yxa 30-35°C

Pucynok 5.8.16. — KoppeasinmoHHasi cBA3b M€Ky NPU3HAKAMM BOAHBbIN 1epHuIHT 1

BO/IOY/IEPKHBAIOIIAS CIIOCOOHOCTD JIMCTHEB COPTO0OPa3NoOB KapTodes B ¢a3se

KJIyOHeoOpa3oBaHMS.
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Jannbie pucyHkoB (5.8.14 - 5.8.16) cBuIeTeNbCTBYET O TOM, YTO MEKIY
B/l u BYC nuctheB coprooOpasioB KapTodensl CYIIECTBYET IOJIOXKUTEIbHAS
Koppemsiiiisi B ¢dazax pa3BuTHs pacreHus. OmHako B (azax OyTOHM3aMH U
KITyOHEOOpa30BaHUs OTMEYACTCS CUIIbHAS TTOJIOKHUTENbHAS CBsA3b ( pucyHkH 5.8.14
u 5.8.16) (r = 0.937), (r = 0.980), a B da3e userenus (pucyHok 5.8.15)
HaOmomaetcs cinabas nonoxkurenbHas cBsa3b (I = 0.311). Crenyer OTMETUTD, YTO B
dazax OyroHm3amuu | KiIyOHeoOpasoBanus Oosnee Boicokas BYC numctbeB
copTo0o0OpasnoB kaprodens, ueM B ¢aze IBETEHUS B JKAPKUX KIMMATHYCCKHIX
YCIIOBUSX.

Kak BumHo w3 naHHbIX pucyHka 5.7.16, nHaOmogaeTcs CuibHas
MOJIOKUTENbHBIN  Koppemsitiusa Mexay BJl m BYC nucteeB copTooOpasion
kaprodens B (aze kryoHeoOpaszoBanus (I = 0.980) 13 pucynkos 5.7.17 u 5.7.18
BUJIHO, YTO MEXIy IMpU3HaKaMu Temneparypa Bo3ayxa u BYC nuctheB
copTooOpas3iioB kaprodens B ¢azax pa3BUTUS PACTEHUH HMMEETCS CHIIbHas
oOpaTHast Koppessnusi. ITO 0OBICHICTCS TEM, YTO MPHU IMOBBIIIICHUN TEMITEPATYPhI

BOo3nyxa cHmxkaercss BYC nuctbeB pacTeHuit ¥, HA000pOT, B MPOIIECCE BEreTaluu

pacTEHUI.
.35
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Boaoyaep:xrHBarmias CrnocooOHOCTE JIHCTheR, %o
B (pazax pa3BHUTHA pacTeHHUII

Pucynok 5.8.17.—KoppenssumoHHasi cBsi3b MeKIAy TeMmmepatypoii Bo3ayxa u BYC

JHCTheB COpPTO00pa3noB KapTodesi B pazax pa3BUTHS PACTEHHIA.
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Pucynok 5.8.18. —3aBucumocts BYC nuctheB copToodpa3noB kapTodens B pa3zax
Pa3BUTHSA PACTEHUI OT TeMIepaTyphbl Bo3ayXxa.

Kak BuaHO u3 pucynka 5.8.18 B ¢azax pa3Butus pacreHuil (OyToHU3aLNH,
[BETCHUS U KIIyOHE0Opa3oBaHMsI) TeMIepaTypa BO3ayXa CYIIECTBEHHO BIUSET Ha
BYC mucteeB kaprodens. Ilo Mepe TMOBBIIIEHHS TeMIepaTypsl BO3IyXa
npoucxoaut cHmwkeHue BYC nuctheB kaprodens, 4To TOBJIEYET 3a CoOOM
CHUKEHUE TMPOAYKTHBHOCTH pacTeHUil. Pa3HOCTh B TOBBIINIEHUH TeMIEPATyphl
BO3yXa MEXIy (hazamu GyToHM3amy u npererns coctaBisieT 3°C. DTo BBI3BIBACT
cumxenune BYC muctreB Ha 8.5%. Takas Tennenius HabmogaeTcs Mexay pazamu
[[BETCHUSI U KITyOHE0Opa30BaHMsI, COOTBETCTBEHHO 7° C u 8.6 %. Ecimu ot JTaHHBIE
aHaJauM3UpoOBaTh B TEUCHHE Bceld Bereranuu kaptodens (OyToHU3aUu U
KITyOHEOOPA30BaHMS), TO ITH MOKA3aTeNH COOTBETCTBEHHO cocraBmsior 10° C u
17.1 %. DT u3MEeHEeHUsI 3aBUCST HE TOJIBKO OT TEMIEpaTyphl BO3yXa, a TAKXKE OT
(da3sl pa3BUTHS pACTECHUH.

Pe3rome
Boanblii roMeocTa3 pacTeHU UTpaeT KIOUYEBYIO POJIb B MPUCTIOCOOJICHHE

pacTeHud K CTpeccoBbIM (akTopoM cpeabl. BomooOmeH pacTeHuil sBisieTcs
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BaYXHBIM IMPOLIECCOM JJISl TOAJEP>KaHUE BOJHOIO TOMEOCTa3a OT KOTOPOTO 3aBHCUT
MPOYKTUBHOCTh PACTCHHIM.

HeobxoaumMo OTMETUTBH, YTO H3y4Y€HHE MPIIECCOB BOJOOOMEHA BBISBUIIO
KOppeJSILIUOHYI0 3aBUcUMOCTh Mexay OCB u B/ B ycioBHsSIX TeMIiepaTypHOTO
CTpecca, KOTOpbIM HAOII0AaeTCsl B I0KHBIX peruoHax PecnyOnuku TampkukucTaH.

B xome uccrnenoBanus BBIBIACHO OTpullaTeNbHas Koppessmus (r = - 0.955)
mexay mpusHakamu OCB u BJ[ y coptooOpasmnoB kaptoderns. 3aBHCHMOCTH
BOJAHOTO JAepuIuUTa JUCTHEB COPTOOOpa3oB KapTodens B pa3dyHbIX (azax
pa3BUTHSL PACTEHUH OT TEMIEpaTypbl BO3/AyXa IIOKa3bIBA€T, 4YTO IO Mepe
MOBBIIICHHS] TEMIIEpaTyphbl BO3/IyXa YBEIHMUMBACTCA BOJHBIA NEPULUT y COPTOB
KapTodens.

[Ipu3Hak «JIMCTOBasi MOBEPXHOCTBHY» y Pa3HBIX TEHOTUIOB KapTodens B
ycloBUsiX XYpPOCOHCKOTO pailloHa B IMpoLEcCe€ pocTa U pa3BUTUS PACTEHUM
yBeIMUMBaeTCs OT ¢azbl OyToHM3anuu 10 ¢asbl Ki1yOHeoOpazoBanus. Bennunna
IUIOIAIA JIUCTHEB MEXAY (a3zaMu pa3BUTHA HMMEET pa3HbIE [OKa3aTeln B
JUHAMUKE HapacTaHus. B 4YacTHOCTH, yBelWYeHHE TUIONIAJAU JHUCThEB OT (hasbl
OyToHM3auMU A0 UBeTeHUs cocTaBiseT 37.4%, or (a3pl OyTOHMU3AMHU [0
KiyoHeoOpazoBanus - 159.1% wu oT ¢a3bl nBeTeHuss A0 KIyOHEOOpa3oBaHUS -
88.9%.

Takum oOpa3oMm, y  pa3IMyHBIX TE€HOTHUIOB KapTodens HaOmoaaercs
YBEJIMYCHHE JTUCTOBOM MOBEPXHOCTU PACTCHHM KapTodens oT ¢a3bl OyTOHU3ANUN
110 HACTYyTUIeHUs (Da3bl IIBETCHUS U Jajee KiyOHeoOpa3oBaHUs.

HccnemoBanusi  ToKa3ajdd  TOJOXKUTENBHYIO  KOPPENSAIUI0  MEXKIY
TaKUMHUPA3HBIMH ~ TIapaMeTpaMH TEHOTHIOB KapTodens, Kak «KOJUYECTBO
JUCTHEB», «IUIOIMIAIbh JINCTHEB», Macca JIMCThEB» M «oOmas OmomMaccay, 4TO
CBUJETEIBCTBYET O TOM, YTO YBEJIMUYEHHUE JHOOOro M3 ATHX MapaMeTpoB BEAET K
YCUJICHUIO MTPOAYKIIMOHHOTO MOTEHIIMAaNIa COPTOOOpa3oB KapTodes.

HccnemoBanue Tak e MOKa3ajao, YTO BHICOKAs KOHIIEHTPAIIMS COJIM B TIOUBE
OTPHUIIATEIHHO JEUCTBYET HAa BCXOJIbI, HA BHICOTY W MPOAYKTHUBHOCTH PACTCHUI B

YCIIOBUSIX KAPKOTO KiIuMaTa XypOCOHCKOTO pailona Ta/pKuKrcTaHa.
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Takxke, B XOJ€ UCCIENOBAHMS BBISBIEHO, 4YTO IO COAEPKAHUIO
XJIOPO(UIIIOB U CyMME KapOTHHOUIOB, IPOIICHTHOE COJIepKaHue XJIopohuiia a K
o0lIeMy COAEpKaHUIO BbIIE y copTa TaIKUKHUCTaH, a KAPOTUHOUIOB - Y cOpTa
daiizaban, YTO JAO0Ka3bIBaeT ydyacThe (OTOCHHTETUYECKUX MUTMEHTOB B
dbopMHpoOBaHUE aaNTAIIMOHHOTO MOTEHIIMAaa PACTEHUN.

OKCHepUMEeHThl ~ MOKa3alu, 4YTO caMas BbICOKass  HMHTEHCHUBHOCTD
TpaHcTipaluu HalOarogaercs B sxapkuid nepuon Aus (14:00 u. -1.77 mr/r. ceipoii
Macchl B 4.), a camasi HuU3Kas — B BedepHee BpeMs (17:00 u.- 0.66 mr/r. ceipoi
Macchl B 4.). VHTEHCHMBHOCTH TpaHCIHpAlMU B TEUEHUE BEreTaluu KapTodemns
OCOOCHHO CWJIBHO HaOmromaeTcs B cepeaune AHs - Mexay 12:00 u 16:00 4., yto
yKa3blBa€T Ha  3aBUCHUMOCTH WHTEHCUBHOCTU  TpAHCIUpaIuu,  OT
MOP(OJTOTUYECKHX U (PU3UOJIOTUYECKHX OCOOEHHOCTEN T€HOTUIIOB KapTOoQes.

Brnusaue ynaneHuss JUcThbeB B (haze MacCCOBOTO IIBETECHUS MPUBOAUT K
CYIIIECTBEHHBIM H3MEHEHUSIM TaKUX MOP(OJIOTHUECKHX IMPU3HAKOB KaK Macca
cTeOsieil, KOJIMYECTBO JHCTHEB, Macca JHUCThEB, Macca KOpHEHW, a Takxke
U3MEHEHHUIO XO3SIIICTBEHHO MOJIE3HBIX MPU3HAKOB: KOJMYECTBO KIyOHEH, macca
KJIyOHel, 00111ast OomMacca U COOTHOILICHHE Yposkasi KITyOHel K oOlel Macce.

BrnusHue ynaneHuss JHCThEB MPUBOAUT K YMEHBIICHUIO TMPU3HAKOB B
cpenHeM: macchl crebneit ot 1.3 mo 1.7 pa3; maccel kopuent ot 4.3 no 20.4 pasa;
Macca crebeil — 2.1 pa3a; konuuecTBo JUCTheB - 10.4 pasa; macca nuctbeB — 14.5
pa3a u Macca KopHer — 5.4 pa3a, KOJIM4eCcTBO KIyOHeH B 2.3 pa3a 1o CpaBHEHUIO C
KoHTpoJieM. [Ipu ynanenuu 1ucTbeB, Npu3HaK Macca KiryoHe# y renHotunoB AH-1,
Myxa606at u Tamkukuctan ymensninaetcs ot 3.1 g0 4.3 paza, a y coprooOpasion
Hunydap, Pamr nu ®aiizaban 3ToT mokasarens coctaiseT ot 1.6 go 2,1 paza. B
CpEIIHEM Y BCEX COPTOOOPA3LOB ATOT MOKa3aTeNb CHIKAETCs B 2.2 pasza. B menom,
NpU yAAICHUU JUCTHEB MPOUCXOAUT CYHIECTBEHHOE YMEHBUICHHUE YpPOXKAWHOCTU
coprooOpasiioB daiizaban, Myxab6ar, AH-1, Tamkuxkuctan ot 2.1 mo 4.3 pasa
i ot 52.22 1o 76.92% , a y coproodpasuos Hunydap u Pamr 310 coctaBiser ot
1.6 o 1.9 paza wmm ot 37.5 no 46.67%. B cpenHem naHHBIM TOKa3aTelb

CHIYKAeTCsl Y Bce copTooOpasioB kaprodesns B 2.2 pasa, uTo coctanisier 54.2%.
205



Hapsny ¢ »TuMm, 0Opu yAaJeHHH JHCThEB HAOMIOJACTCS YBEIUYECHHE
COOTHOUICHHSI XO3SIICTBEHHOTO ypoxasi K o0ieii 6uomacce y BCceX T€HOTHIIOB B
cpeaneM B 1.25 pasa uimm 19.7% no cpaBHeHUI0 ¢ KOHTposaeM. OCHOBHAs MpUYHHA
ATOTO SIBJICHUS - YMEHBIIICHHE KOJIMYECTBA U OOILEH MacChl JINCTHEB B PACTCHUSX B
¢daze MaccoBOro 1BETCHUS.

Takum o0pa3om, yJajieHUEe JHCTHEB Yy COPTOOOpa3loB Kaprodens B
YCIIOBUSIX KApKOro kiaumarta TaKMKUCTaHa MPUBOJUT K CYIIECTBEHHOMY
YMEHBIICHUIO psAfa MOPQOJIOrMUEeCKUX MPU3HAKOB, TAaKMX Kak macca cTeOJieH,
JUCTHEB, KOpHEW, KIyOHeH M oOmias Omomacca pacTeHUM, TaKKe KOJIMYECTBO
cTeOsiel, JIUCThEB M KIyOHEHd. OTHM HM3MEHEHHUs TMPUBOAAT K HW3MEHEHHIO
(U3MONIOTMYECKUX MapaMeTpoB, TaKMX KAaK TPAHCIUpALUs, BOJIOYACPKUBAIOLIAS
CIIOCOOHOCTh JINCTHEB, OTHOCHUTEIBHOE COJIEpPXKAHUE BOJABI M KOJHMYECTBO
(OTOCUHTETUYECKUX MUTMEHTOB 4TO, [0 BUJUMOMY, BBI3BIBACT MHIHOUpYOIIEe
JefiCTBUE Ha MIPOJYKTUBHOCTH KapToders.

Opnako, HamM HaOJIOIaHUS OKA3ald, YTO HEKOTOPbIE YCTOWYUBBIE COpPTa
kaprodens B cwiy Onarogaps aJanTallMOHHOW CMacoOHOCTH 00pa3oBaHUE Ha
IJIABHBIX CTEOJSIX HOBBIE MOJIOJbIE JIUCThs. biarogapss sToMy mpoleccy
IIPOUCXOJNUT TAK HA3BIBAEMOE OMAJIOKEHHUE JIMCTBEB, YTO BEIET K Pa3BUTHIO
pacTeHui, akTuBaMu PoTocuHTE3a U (HOPMHUPOBAHUIO YPOXKasL.

Takum oOpa3oM, NaHHBIA (EHOMEH MOXKHO  HCCJIEJ0BAaTh B KayeCTBE
WHIYKTOpa JUIsi TPOTHU3UPOBAHHS  YPOKAWHOCTU KapToQess MpU CUIIbHBIX
BO3/ICUCTBUSIX OMOTUYECKUX U aOMOTUUECKUX (haKTOPOB.

Hamm nccnenoBanust moka3bIBalOT, YTO B TPOU3BOJACTBEHHBIX YCIOBHUSX Ha
nocajgkax Kaprodens MOJIBEPIIIUXCs OTPULIATEIbHBIM BO3JICHCTBUSIM
OMoTHYECKUX U aOUOTHYEeCKUX (HAKTOPOB (BPUAUTENEH, BbICOKAs TeMIlepaTypa
BO3/lyXa, CbUIbHBIE JOXKAMU TIpajbl, MbUIbHAsA Oyps U T.I.) LEIeco00pazHoO
IPOJOJKATh MPOBOAUTH ArpOTEXHOJIOTMYECKUE MEPONPHUATHS IS MOJYy4YEHUs
ypoXkasi U1 yMEHBIIEHUSI PacXOJ0B IMPHU BBIpALIMBAHUS KapTOQens B YCIOBUSIX

KApKOIo KilImMaTa TaI[}KI/IKI/ICTaHa.
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[IpoBeneHHBIC  WCCIENOBAaHUS  TMOKa3aJid, YTO B  YCIOBUAX  OTra
Tamxukuctana (XypoCOHCKMI pailOH) B BEYEPHHUE YaChl BOAOYEPKUBAIOIIAS
cniocobHocTh (BYC) nuctbeB copTooOpa3oB kaprodens, Kak (pU3nonornyeckuit
napameTp, YCUIMBACTCS | ATO SIBJICHUE BO MHOTOM CBSI3aHO C BIIMSTHUEM BBICOKOM
TEMIIepaTypbl BO3/lyXxa B TEUEHHUE [JHS U TEHOTHUIMYECKON OCOOEHHOCTHIO
coproobpasioB kaprodens. [log Bo3nelcTBHEM BBHICOKON JHEBHON TeMIlepaTyphl
BO3yXa B (¢aze IBETCHUS Yy JHCTHEB COPTOOOPA3IOB KapTodens K KOHILYy THS
HaOMroaeTcsl TeHJeHUMa K TmoBblmeHnio BYC nucteeB, 1O CpaBHEHHUIO C
nepuosioM ot 8:00 mo 14:00 4, 4TO, MO-BUAMMOMY, CBSI3aHO C T€HOTHUIIMYECKOU
OCOOCHHOCTBIO copTooOpaznoB kaptodens. CienyeT OTMETUTh, YTO MOJ
BO3JICWCTBMEM  BBICOKOM  JHEBHOM  TeMmIiepaTypbl  Bo3lyxa B (ase
KIlyOHeoOpa3oBaHus, Takke Kak B (a3zax OyTOHM3aUMM W UBETEHHS Y
copTooOpa3oB KapTodens HaOMI0JAaeTCs TMOBBIIICHUE BOJOYICP>KUBAIOIIEH
criocoOHOCTH JIUCTheB pacTeHuit K 17:00 4. mo cpaBHeHHto ¢ nepruoaoM ot 8:00 1o
14:00 4. gus.

Takum oOpazom, BYC nuctheB y copTooOpa3iioB kaprodessi, HauuHas C
8:00 u. yrpa mo 11:00 u. ymenbmaercs, a ¢ 11:00 4. HabmogaeTcs IMJIaBHOE
yBenuueHue npuszHaka 10 17:00 u. CiaegoBaresibHO, JaHHBIN MapamMeTp B MEPHOJ C
8:00 u. mo 11:00 4. ymenbmaercs (Ha 38.19%), a Haunnas ¢ 11:00 9. qo 14:00
yBenmanBaeTcs Ha 16.7%, a mo 17:00 4. Ha 41.94%.

HauOonpmmii mokasarenb BOAOYACP>KUBAIOIIEH CHOCOOHOCTU Y JIMCTHEB
kaptodenst HaOmoaercs B paze Oyronuzanuu (63.35%), a HauMeHbIIUN - B (paze
KIIyOHeoOpa3oBanus kaptodens (48.21%). DTo CBUAETEILCTBYET O TOM, YTO B
¢dazax OyTOHH3AIIMU U I[BETEHUS, KOT/Ia TUCThI PACTCHUI MOJIO/IbIC, HAOTIOJAeTCs
BBICOKAasT BOJIOYJICPKUBAOINIAs CIMOCOOHOCTh. (OJHAKO, MO Mepe YBEIWYCHUS
TEeMIIepaTyphl BO3yXa U CTApEHUs JIUCTHEB pacTeHUH, B (pa3e kiryOHeoOpa3zoBaHus
HaOmomaetcs cHmkenne BYC nucteeB y copTooOpasiioB kaprodens.

Takke yCTaHOBIIGHO, YTO B YCIOBHUAX fora Ta/KMKHUCTaHA HAOJFOTACTCS
oTpejieieHHass OOpaTHasi CBSI3b MEXIY TaKHUMH BAXKHBIMU (DU3HUOJIOTUYECKUMHU

nmapamMeTpaMm, KaK HWHTCHCHUBHOCTL TpaHCIIMpalUKW W BOJAOYACPKHUBAroI(asd
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COCOOHOCTh JHUCThEB Kaprodens. Takas cBsi3p B (¢dazax OyTOHM3AIMH H
KIIyOHEOOpa3oBaHMsI ~ MPEACTaBISIETCS, Kak  CWibHas  oOpaTHas  CBSI3b
(cootBeTcTBeHHO I = - 0.899 n r = - 0.934), a B paze nBeTeHUS - CpeaHss oOpaTHas
cBsi3b (I = - 0.609). D10 cBUAETENBCTBYET O TOM, YTO MO0 Mepe yBenuuenus BYC
JUCTbEB KapTodesss NPONOPLUOHAIBHO YMEHBbUIAETCs Jpyroil mapamerp —
UHTEHCUBHOCTh TpaHcnupauuu (UT) B ¢azax pa3BuTHs pacTeHUl. DTH JaHHBIE
TECHO CBSI3aHbI C CYIIECTBEHHBIM BIIMSHUEM CTPECCOPHOTO (PaKkTOpa — BBHICOKOM
TEMIEPATypbl BO3JlyXa Ha T'€HOTHN copTooOpa3unoB kaprodens. Takas cuiibHas
oOpaTHast KOPPEJAIHs CBUACTEIHCTBYET 00 YCTOMYMBOCTH Pa3HBIX COPTOOOPA3IOB
KapTOdens K CTpeccopHoMy (haKTOpy - BBICOKOH TeMmieparyphl Bosayxa (30-35°C)
B T€UEHHUE BEreTalllui PaCTEHUH.

Mexay Takumu (Qu3nonoruueckuMu napamerpamu, kak BYC nuctbeB u
IUIOIA/Ib JIMCTHEB COPTOOOPA3LOB KApTO(DENsi CyIIECTBYIOT pa3Hble KOPPEISALUHU B
3aBHCHUMOCTH OT T€HETHYECKOM OCOOEHHOCTHM U OT (ha3bl pa3BUTHS PACTEHUHN B
YCIOBUSIX JKapKOTo KinMara fora TapkukucTana.

B ¢daze Oyronumzanum wmexay NOpu3HAKAMH - BOJAOYACP>KUBAIOIIAS
CIIOCOOHOCTh JIMCThEB M ILUIOIIAJb JIMCTHEB COPTOOOPA3LOB KapTodens hMeeTcs
crnabasi OJOXKHUTEIbHAs KoppesiuonHas cBsi3b (I = 0.122), a B dasze usereHus
HaOJroIaeTcsl cpenHsas orpuuarenbHas cBsa3b (r = - 0.734). Onmnako B (ase
KJIIyOHEe0Opa3oBaHUs HAOII0IA€TCs TOJOXKUTENIbHAS KOPPEIsIMOHHAs CBs3b (I =
0.946) mexny mnpuU3HAKaMH - BOJIOYJEP)KUBAIOIIAsl CIOCOOHOCTh JIMCTHEB U
IJIOWAAL  JIMCTBEB  COPTOOOpa3noB  Kaprodens. M3MeHUMBBI  XapakTep
KOPpESLIUA MEXIY ATUMHU NpPHU3HAKAMH COPTOOOpAa3IoB KapTodess CBs3aH C
U3MEHEHHEM KJIMMaTUYeCKUX (PaKTOPOB B pa3HbIX (pa3ax pa3BUTHUS pacTECHUI.

Mexnay npusnakamu OCB u BYC nucteeB B (aze OyroHuzanmuum y
copToo0pa3ioB kaprodens HabOMOmaeTCs CHIbHAs OTpHIATeNbHas CBI3b (I = -
0.827). Opnako, B ¢a3zax LBETEHUS M KIyOHEOOpa30BaHUS MEXIYy ATHUMH
(GU3MONOrMYeCKUMH  MpU3HAKaMM  HaOJIOJIaeTCs  COOTBETCTBEHHO  ciabas

orpunatenbHas koppessius (r = -0.216, r = - 0.347).
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Mexnay BJl m BYC mucteeB copTrooOpasioB KapTo(dens CyIIecTBYeT
MOJIOKHUTENIbHAST KOppesnus B (ha3ax pa3BuTus pacteHui. B wactHOCTH, B dhazax
OyTOHM3aMM W KIyOHEOOpa3oBaHWs OTMEUACTCS CHJIbHAS TIOJIOKHUTEIbHAS
xoppemsitust  (r = 0.937), (r = 0.980), a B da3e nBeTeHns Ha000pOT HAOIOTACTCS
cnabas nojoxurenbHas koppessaus (I = 0.311). Cneqyer oTMETUTh, 4TO B (ha3ax
OyToHM3alUU U KI1yOHeoOpa3oBaHus Habmonaercs Oonee Boicokas BYC nuctheB
y COpTOOOpa3IoB KapTodes.

B Teuenmwe Bereramum kaptodens TeMIeparypa BO3AyXa OTPHUIIATEIBHO
BIMSET HA BOJOYACPKHUBAIONIYIO CIIOCOOHOCTH JHUCThEB. 1O ecTh, MO Mepe
MOBBIIICHAS TEMIIEPATYPHI BO3AyXa HAOIIOAACTCS CHIDKEHHE BOJIOY ISP KUBAIOIIICH
CIIOCOOHOCTH JIUCTHEB KapTOQeisi, 4YTO OTPUIIATEIHHO BIUSET HA MPOJAYKTUBHOCTh
COpTO00Pa3IOB KapTodes.

Takum ob6pazom, mokazarenu BoaHoro oomena (OCB, B, UT u BYC)
JUCTHEB MOXKHO HCITOJIb30BaTh B KA4YE€CTBE TECT-TMPU3HAKOB JJISI OMPEICICHHUS
YCTOWYMBOCTH M TIPOYKTUBHOCTH TEHOTHUIIOB KapTO(es B CTPECCOBBIX YCIOBHIX

tora TaJPKUKUCTaHa € LEJIbI0 BO3MOKHOCTH MPOTHO3UPOBAHUS YPOKAHHOCTH.
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I'JTIABA VI. BIUSIHUE BBICOKOW TEMIIEPATYPHI HA
BUOXUMHNYECKHUE ITOKA3ATEJIN PASJIMYHBIX TEHOTUIIOB
KAPTO®EJIA

CrtpeccopHble TpHUpOJAHBIE (PAKTOPhI, TaKHEe KaK BBICOKAs TEMIEPATypa,
3acyxa, 3acOJICHME TOYBBl BBI3bIBAET O0Opa3oBaHUME CBOOOJHBIX paauKania U
akTUBHBIX (opm kucinopoaa (ADK), kak mposiBiIeHHE OKUCIUTEIBLHOTO CTpecca B
KJIeTKax pactenmii [136].

JIJist 3aIUThl OT BO3ACMCTBUSI CBOOOAHBIX PAIMKAJIOB B KIIETKaX PAaCTCHUM
(GYHKUMOHUPYIOT ~ aHTUOKUCIUTENbHBIE CHUCTEMBI, KOTOpbIE CTaOJU3HPYIOT
YPOBEHb AKTUBHBIX (POPM KHUCIOPOAA B TKAHSX.

Ilepexncey Bomopoaa sABisieTcss ofHUM U3 BUI0B ADK, posb KOTOpOro npu
CTpecce IBOMCTBEHHA: BO-TIEPBBIX MOXKET CIIOCOOCTBOBATH aKTUBAIIMM OMOCHHTE3a
cienupuUeckux OEIKOB, BO — BTOPBIX MOXET BBIIOJIHATH CUTHAJIBHYIO (DYHKIIHIO
[147].

Ha u3MeHeHus yCclOBHIl cpeAbl paCTUTEIbHBIE OPraHU3Mbl PEArupyroT IO-
pasHOMY M Ha pa3jIMYHbIX YPOBHsX. Hampumep mox BO3AEHCTBHEM BBICOKOUN
TEMIIepaTypbl BO3yXa KOpPHEBas CHUCTEMa PACTEHHM TOPMO3UT YTHIU3ALUIO
KHCIIOpOJa W PAalMOHAIBHO HCIIOIB3yeT yMeHblleHne kosmyectBa O, JUTSI
HOJICPIKAaHUs JKU3HEICATEIBHOCT BCEX OpPraHOB pacTeHui mpu ctpecc [64, 253,
24, 129].

TemnepaTypHblil pakTop UMeeT 0cob0e 3HAaUeHHE /Il TOMEOCTa3a B KJIETKax
pacrenuii [253]. Ilpu BogHOM neduIMTe TOA BIUSHHEM AHTHOKCHIAHTHBIX
CUCTEM Yy pacCTEHUN CHUHTE3UPYIOTCA crenuduyeckue OeNKd, CIOCOOCTBYIOLIUE
yIEpP)KaHUIO BHYTPUKJIETOYHOW BOJBI M YYacTBYIOIIME B TpaHCMEMOpaHHOM
NEePEeHOCE MOJIEKYJl BOJIbl, AKTHUBUPYIOIIME AHTUOKCHUJAHTHBIE CHUCTEMbI U
NPEMATCTBYIOIIME Pa3BUTHE OKHCIUTEIBLHOTO cTpecca [24].

AKTUBHOCTh aHTHOKCHJAHTHBIX CHCTEM B pACTEHHUSIX CIIOCOOCTBYET
MOCTOSTHHOMY CHHTE3y O€lKOB - (EepMEHTOB, KOTOphIe, B CBOI Ouepe/lb,
NOBBIIIAIOT TOJEPAHTHOCTh W YCTOWYMBOCTH K IIOCTOSSHHO MEHSIOIIUMCS

YCIIOBUSIM BHEILIHEW Cpelbl M BO3JIEUCTBUIO CTPECCOBBIX (PAKTOPOB cpelbl B
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TEUYEHUE BETETAIIMOHHOTO Meproaa pactenwmii [253, 24].

HanbGonee BaxHbIM u3 HUX sBisieTca cynepokcuaaucmyTtaza (CO/),
KoTopast ydactByeT B aucmyrtauuu (O,) ¢ oOpa3oBaHMEM MEPEKUCH BOAOPOJA.
Hanee B mpouecc neTokcukanuu BkitoudaroTcs katana3a (KAT) um mepokcupasa

(TTO) koropsie pacuiemsitoT HO, Ha Boy U MOJEKyIsipHBIN Kuciopos [148].

6.1. AKTHBHOCTb AHTHOKHCJIUTEJIbHBIX (pepMEeHTOB (CyNepoKCHIUCMYTA3a,
ackopOaTnepokcuaa3a, Katajnasa) y pacTteHuil kaprodeJisi B yCJI0BHAX
cTpecca

B Hactosiimiee Bpemsi B CBs3M C TIJI00AbHBIM H3MEHEHHEM KJIMMAaTta,
u3ydeHue (HU3MOJIOrO-OMOXUMUYECKUX OCHOB YCTOWYMBOCTH PACTEHHM K
CTPECCOBBIM (haKTOpaM CpeJbl SIBISIETCS BeChMa aKTyallbHbIM. Psii cTpeccoBbIxX
dbakTopoB, TakMX KaK 3acyxa M BBICOKAas TeMIlepaTypa BO3/lyXa BBI3bIBAIOT
CHIDKCHHME TPOIYKIIMOHHOTO TMOTEHIMAjda B MPOM3BOJCTBEHHBIX ycIoBHsIX [136,
147]. Kakx Owpuio mokazaHo paHee, B jaerokcudurammu ADK ydacTByroT
aHTHOKcuAaHTHbIe (epMeHThl: cynepokcumaucmytaza (COJl), xaranaza (KAT),
ackopOatmnepokcuiaza (AIIO), a Takxke psiag HU3KOMOJECKYISPHBIX COCIUHEHUIN
[64, 253, 129]. O06e33apaxkuBanne H,O, O0CyImIEeCTBASCTCS B pPEaKIHMIX
ackopOaT/TIIyTaTHOHOBOTO IMKJIA ¢ ydyacTheM (hepMeHTa ackopOaTIepoKCUIasbl U
Karajasbl, B pe3yJbTaT€ MPOUCXOJIUT PA3NIOKEHUE TIEPEKUCHU BOAOPOJA C
obpazoBanuem H,O u O,. IlokazaHo, 4TO aKTUBHOCTh 3THX (EPMEHTOB HMEET
TCHOTUITMYECKUIM XapakTep W MOXKET BapbHpPOBAaTh B OHTOTEHE3E PACTCHHUH, HO
YCUJIMBACTCS TIPU BO3JICHCTBUH CTPECCOPHBIX (hakTOpoB cpenbl [24, 148].

Hamu n3ydena aktuBHOCTh aHTHOKCHUAAHTHBIX (pepmentoB (KAT u AIIO),
KOTOpbI€ HEHUTPAIU3YIOT OTPUIIATEIIPHOE BIMSHUE MEPEKHUCH BOAOPOAA B JUCTHIX
copTo00pa3oB kapTodens B yCIoBUsX fora TaKuKucTaHa.

PesynbraThl uM3yueHus aKTMBHOCTH aHTHOKcuaaHToro ¢epmenta KAT B
JUCTBSX PaA3JIMYHBIX COPTOOOPa3LoOB KapTodens MoKa3aao, 4YTO AaKTUBHOCTb
JAHHOTO (pEpPMEHTA BAPBUPYETCS B 3aBUCUMOCTH OT (pa3bl pa3BUTHS PACTEHUU Y

Pa3HbIX T€HOTUIIOB KapTodets.
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[loBpIllIEHNE aKTUBHOCTH KaTajia3bl HaOMOanoch B (paze OyTOHM3ALMU Y
copta Pamt n y coproobpasna bynadmra u cocraBmsuio 84.3 — 104.0 mmous/T
CBIPOM MAacChl COOTBETCTBEHHO. 3HAYMTENHHOE MaJCHHE AaKTUBHOCTH (pepMeHTa
obuto y coproB Qaitzaban (61.4 mmons/T ceipoir macchl), AH-1 (64.8 mmounb/r
celpoii Macchel), Hunydap (64.4 mMmonbe/r cbipoii Maccel), Tamkukucran (64.5
MMOJIB/T CBIPOM MacChl) YTO B CPEIHEM COOTBETCTBOBaO 63.5 - 64.8 MMOMIB/T

chIpoii Macchl (Ta6:1.6.1.1).

Ta6auna 6.1.1. - AKTHUBHOCTBH KaTaJjia3bl B JJUCTbAX KapTodeis B pa3HbIX ¢a3ax

pa3BUTHS pacTeHU (MMOJIB/T ChIP MACChI MHH)

Ne CoptooOpa3siisl byTronuzanus I[BeTeHue KnyOneoOpa3zoBanue

1. AH-1 64.8 £ 0.04 52.4+0.02 45.5+0.04

2. Bbynadma 104 +0.05 442 +£0.03 47.6 +0.06

3. Hunydap 64.4+0.03 33.2+0.08 42.0 £0.09

4. Pamr 84.3 +0.02 42.4+0.03 67.7+0.07

5. Tamxukucrad 63.5+0.04 64.2 £ 0.06 94.5+0.05

6. daiizaban 61.4+0.09 43.2 +£0.06 39.6 £ 0.07
Cpennee 73.7 46.6 56.1
HCPys 0.17 0.12 0.22

B (asze nBerenus akTMBHOCTH KaTalla3bl CUJIBHO Pa3inyaliach y U3yYEHHBIX
reHoTunoB. B 3Toit (da3e camas BbICOKas aKTMBHOCTh HaOIoIaiach y copra
Tamxukuctan (64.2 MMOJB/T CHIpOM Macchl), a caMasl HU3Kas AaKTUBHOCTh
HaOmonanack y copra Humydap (33.2 MMoJIB/T CHIpOiT Macchl).

B ¢aze xnyOHeoOpazoBanusi y copra AH-1 u ®aiizaban nHabmromanoch
yMmeHbllieHne akTUBHOCTh KAT, y OCTaJIbHBIX COPTOB MMEJIO MECTO IMOBBIIICHNE
akTuBHOCTh KAT, OcOOEHHO CHIIBHO pa3IMyaiuch JaHHYIo 1o cogepxkanuio KAT
y copta Tamxkukuctan ot 63.5 MMOJB/T ChIpoii Macchl B ¢azy OyTOHU3AMU O
94.5 mMonw/T chipoit Macchl B ¢aze kiyOHeoOpazoBanus. TakuMm oOpa3om, B TOU
(daze HanOOIBIINI TOKA3aTeNlb AKTUBHOCTH (pepMeHTa uMmell copT TamaKuKucTaH, a

HAaUMEHBIIIYI0 aKTUBHOCTH copT Daiizaban.
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[Tomy4yeHHbIE pe3yabTaThl CBUACTEIBCTBYIOT O TOM, YTO IIOBBHIIICHUE
AKTUBHOCTH KaTaja3dbl B YCJIOBHUSX BBICOKOM TeMIlepaTyphl T'€HETHYECCKU
JNETEPMUHUPOBAHO M BBICOKUM YpOBEHb AKTUBHOCTU KaTaja3bl HAOMONaiCsA y
YCTOMYMBOTI'O K BBICOKOM TeMIleparype copra TaKUKUCTaH.

[Toy4yeHHBIE TaHHBIE TAKXK€ MOKA3bIBAIOT, YTO B 3aBUCUMOCTH OT CTEICHH
YCTOMYMBOCTHU K CTPECCOPHOMY (DakTOpy HAOMIOAAIOTCSA pa3linyue M0 aKTUBHOCTU
3TOrO (hepMeHTa.

N3menenue akTuBHOCTH (epMmeHTa ackopOatnepokcunassl (AIIO) taxxe
BapbUPYyeT W 3aBUCUT OT TEHOTHNA B YCIOBUAX TEMIIepaTypHOTO cTpecca. Kak
BUJTHO W3 JaHHBIX Ta0ymibl 6.1.2, aktuBHOCTH AITO MO cpaBHEHHIO C KaTama3ou B
OHTOT€HE3€ pacTeHUM oTian4Yaercs. Y cuwieHne aktuBHocT gpepmenta AIIO y Bcex
copTooOpa3oB kaprodenss HaOmomanuch B (a3ze [BeTeHUs, a MaJcHUe
aKTUBHOCTHU (pepMeHTa HaOII0AAIOCh B (Da3e KiyOHeoOpa3oBaHUsl.

B ¢daze Oyronuzamuu Bbicokyto akTuBHOCTh AIIO mmen copr daiizaban
(3.083 MMOJIB/T CBIpOM Macchl), HECKOJIbKO MEHbIIE Yy copToB Pamt wu
Tamxukuctan (2,520 m 2,578 MMOIB/T CBHIPOM MacChl), a CaMyK HHU3KYIO
akTUBHOCTh uMenu copta Hunydap u bynadma (0.112 u 0.397 MMoas/T chipoit
maccel). B ¢asze mnBerenus axtuBHOocTh AlIIO moBbImaniach y pasHBIX
cOpTO00pa3IoB Mmo-pazHoMmy. Camas Beicokass akTUBHOCTH AITO B ¢aze nBeTeHuUs
HaOmonaack y coproodpasion ®aiizadban u PamT u cocrasmnsiia ot 4.183 — 4.876
MMOJIB/T CBIPOM Macchl, a camasl HU3Kas akKTUBHOCTh y copTa Humydap (1.035
MMOJIB/T CHIpOH Macchl). Jlpyrue copra B 3Tol (a3ze uMenu akTUuBHOCTH 2.307 —
2.810 MMOJIB/T CBIPOIT MacCCHI.

B da3ze xknyOHeoOpa3oBaHusi y BCeX COPTOOOpAasmoB  KapTodes
HaOJII0IaJIOCh ~ CHWJKEHWE  aKTMBHOCTH  3Ttoro  ¢epmenta. B (dase
KITyOHEeoOpa3oBaHus HaWOOJIbIIIEe CHIKCHUE aKTUBHOCTH aCKOpPOATHEPOKCHIa3hI
HaOmonanock y copta bynadma (0.255 mmonb/T ceipoit Macchl). Camasi BRICOKas
aktuBHOCTh AIIO Obuto y copra ®aiizaban (2.723 MMOIB/T ChIpOH Macchel), a
HECKOJbKO MEHBIIIE AaKTUBHOCTh HaOmrofanock y coptoB Tamkukucra u AH-

1(1.651 - 1.040 MMOJIB/T CBIPOI Macchl).
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B xone

anTHoKkcuganTHoro gepmenta AIIO naGmonancs B ¢a3e LBETEHUS 1O CPAaBHEHHUIO

HCCiacaoBaHusA

¢ apyruM pepmentom KAT.

Tabauua 6.1.2. - AkTuBHOCTH ackopoarnepokcuaasbl (AIIO) B iucTbsx kapTodest

BBIAIBJICHO, qTo

HauOOJILIIUHA

B 3aBHCHMOCTH OT (pa3pl pa3sBUTHA (MMOJIB/T CHIPO MacChl B MUH)

Ne | Coproobpa3ipsl BbyTronuzanus [[BeTenue KiryObneobpazoBanue

1. | AH-1 1.255+0.009 2.785 £ 0.003 1.040 + 0.006

2. | bynadma 0.397 + 0.004 2.307 £ 0.005 0.255 +0.002

3. | Hunydap 0.112 £ 0.002 1.035 + 0.007 0.619 + 0.007

4. | Pamr 2.520 +0.006 4.183 +0.008 0.732 +0.002

5. | TamkukucTan 2.578 £0.005 2.810 +0.004 1.651 +0.008

6. | daiizaban 3.083 +£0.010 4.876 £ 0.003 2.723 £0.012
Cpennee 1.65 2.99 1.17
HCPys 0.10 1.13 0.10

CHHTC3

Takum 00pa3oM, MOJyYEHHBIEC JaHHBIE CBUACTEILCTBYIOT O TOM, YTO POJIb
depmentoB AIIO u KAT npu miurensHOM JEHCTBUHM BBICOKOW TeMIIEpaTypbl
BO3/yXa UMEET B3aMMOIOTIOJIHSIIOIMM XapaKTep, KOTOPhIA CBS3aH C T'€HOTUIIOM
PaCcTEHUMN.

[TomydyeHHble pe3yabTaThl YKa3bIBAIOT Ha KOJEOATENbHBIA XapakTep
W3MEHEHUSI aKTUBHOCTH AHTHMOKCHUJIAHTHBIX (DEPMEHTOB B OHTOrEHE3E€ PaCTEHUH,
YTO JAeT BO3MOXHOCTh MPEIOJIOKUTh, YTO cOpTa Kaprodess, YCTOWYUBBIE K
BBICOKOW TeMIieparype, 00JIalaloT MEXaHU3MOM J1aOMIbHO-BOCCTAHABIMBAIOIINX
CHUCTEM 3alllUThl M, CJEJ0BATEIbHO, MNPOSBISIOT OOJBIIYI0 YCTOMYMBOCTH K
BO3JICVCTBUIO CTpECCA.

N3MeHeHre aKTUBHOCTH aHTUOKCUAAHTHBIX (hepMmeHTOoB, Takux kak CO/I,
KAT u AIIO B ycloOBUSX CTPECCOPHOTO BO3JCUCTBUS MPUBEAECHBI HAa PUCYHKaX
6.1.1,6.1.2 u 6.1.3.

KitoueBbIM ~ aHTHMOKCHUJIAHTHBIM ~ (DEPMEHTOM,

KOTOpBIA  Yy4acTByeT B

mpoliecce TeTOKCUKAIIMKM aKTUBHBIX opM kuciopona, sisnsercs COJl. Ha pucynke
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6.1.1 mpencraBnena aktuBHOCTh (pepmenta COJ] y pa3audHbIX COPTOOOPA3IIOB
KapToders B yCIOBUSAX BRICOKOUW TEMITEpaTyphl BO3AyXa.

Pe3ynbraThl HcclieoBaHusl MOKa3aid, YTO BBICOKAs TeMIlepaTypa BO3ayXa
M0-Pa3HOMY BIIMSIET HA aKTUBHOCThH aHTHOKcHAaHTHOTO epmernTa COJI. Bricokas
aktuBHocTh  COJI naOmionmanace y ycrodumBoro copra Tamxukucrtan (238
MKMOJIB/MT CBIpO# Macchl), a y copta Daitzadas HaOMOIAICS CPEIHUI TOKa3aTeb
storo depmenta (137.2 Mrmois/Mr cbipoli Macchl). CpaBHUTCIIBHO HHU3KHN
nokasarelib 3Toro ()epMeHTa B 3THUX YCJIOBHSIX HaOmopaics y copta Humydap

(34.6 MKMOJIB/MT CHIPOIA MaCCHI).

EPE 238
U2 250 -
AW =
S £ %00 - B Copr Daiiab
$S 2 372 'opt Daiizadan
E g “150 - B Copr Huaydap
3: é 100 - B Copr TagxukucTan
S0 -
0 /
1 2 3

Pucynok 6.1.1. - AKTUBHOCTB (pepMeHTA CYNEePOKCHIAUCMYTA3bl Y T€HOTHIIOB

KaprTodeJis B YCJI0BHAX BbICOKOI TeMepaTypsl (dpa3a uBeTeHus1).

Takas ke 3aKOHOMEPHOCTh HabOJroanach Mo akTuBHOCTH (pepmenta KAT
10/ BO3JEHUCTBUEM BBICOKOM TEMIIEpPATypPhl BO3yXa.

AHTHOKCUJI@aHTHbIE (EPMEHThI B3aMMOCBS3aHBI JIPYT C JpPyroM, u
aktuBHOCTH (epmeHTOoB KAT n AIlO, y4yacTByOMMX B MpPEeBpaIlIEHUU TEPEKUCH
BOJIOpOJia 1O BOJABI W MOJEKYJISPHOTO KHUCJIOpPOJa, CBsSI3aHA C aKTUBHOCTHIO
depmenta COJI, KOTOpHIN ydacTBYeT B 0Opa3oBaHHMHU MEpeKHcH Bojopozda [281].
[Ipy 5TOM TMOBBINICHHE AKTUBHOCTH (PEPMEHTOB AHTHOKCHUJIAHTHOM CHCTEMBI

MOJKET OBITh CBSI3aHO M C M30LITOYHBIM HakorieHneM ADK B kineTkax paCTCHHP'I,
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HaxoAsammxcss B ychoBusix crpecca [199]. B pabore [248] ormeueno, uTo
AKTUBHOCTh aHTHOKCHUIAHTHBIX (DEPMEHTOB 3aBHCHUT OT CTCHEHH YCTOWYHMBOCTH
pacTeHHii K CTPECCOBOMY BO3JICHCTBHIO.

Tak, B kimeTkax Oojiee YCTOMYMBBIX TCHOTHIIOB KapTodenas B YCIOBHUIX
CTPECCOPHOTO  BO3JICHCTBHS AaKTUBHOCTh AHTHOKCHIAHTHBIX (EPMEHTOB -

CYIICPOKCUAAUCMYTA3bI U KAaTaJIa3bl ObLIa BBIIIC, YCM Y HGYCTOﬁ‘IPIBI)IX paCTeHHﬁ

[47].
| > 4,32
5 -
a 7 ! : 3,32
3 }
2 )
1 4
1 2

PucyHnok 6.1.2.-AKTHBHOCTB (pepMeHTA KaTasia3bl y TEHOTHIIOB KapTodeJisi B

6,62

B Copr Pairzadaq
B Copr Huaydap

B Copr TaxxuKHCTAH

ARTHBHOCTb KaTA.123b1, MMOJIb/T
ChIP MACChl

YCJI0BHMAX BBICOKOMH TeMneparypsl (pa3a nBereHus).

CpaBuutenbHbIiil aHanu3 akTUBHOCTH KAT y U3ydeHHBIX COPTOB KapTOQes
MOKa3bIBa€T, 4TO Oojiee BBICOKAas AKTHMBHOCTb 3TOro (pepMeHTa HaOmroAaeTcs y
ycTonunBoro copra Tamkukucrad. MccnenoBanme mokasanv, 4TO MPH BBICOKOMN
TeMIiepaType Bo3Ayxa akTUBHOCTh (epmenta KAT y ycroiumBoro copra
TamxukucTtan Obuia 6.62 MMOJIB/T CHIP MAcChl, @ Y IPyTUX TeHOTUNOB - Daiizadan
u Hunydap Op1na ropazno Huxke u coctaBmsuia 4.32 - 3.32 MMOJIB/T ChIP MaccChl
COOTBETCTBEHHO (pucyHOK 6.1.2). OgHako WHas 3aKOHOMEPHOCTh HaOI0/1a1ach
IpY U3YYEeHUHM aKTUBHOCTU (pepmeHTta ackopOarnepokcuaassl (AIIO) B ycnoBusx
BBICOKOW TeMIepaTypbl BO3[yXa, YTO TAKXKE TIOJATBEPKIAET TCHOTUIIHYECKYIO
3aBUCUMOCTD (puc. 6.1.3) To ectb hepmerT AIIO BHOCHT onpeneieHHbIA BKIal B

bopMUpOBaHNN YCTOMYMBOCTH PACTEHUHl B XOJ€ OKHCIHUTEIBHOIO CTpecca,
216



KOTOPBIN ObUT CIIPOBOIIMPOBAH BHICOKOW TEMIIEpaTypoOill BO3ayXa, HO 3aBUCHUT OT

T'CHOTHIIA.

4,876

W &
T I NRT T
| |

2,81

w

3 Copr dairsaday

®m Copr Humaydap

N
]

@ Copr Taxnkucran
1,035

(=Y
wn

ArtuHocts AITO, MMoas/T
ChIP MACChI
N
= W

o
wn
]

O

Pucynok 6.1.3. - AktuBHOCTBH epmenTa ackopoaTnepokcuaassl (AIIO) y renoTunos

KapTodeJis B YCJI0BHAX BbICOKOI TeMueparypsl (dpa3a uBeTeHus1).

[Ipu »TOM 1O Mepe TMOBBIIIEHUS TEMIEPATyphl BO3AyXa Yy pacTEHUU
HaOmomaeTcst cHkenue akTUBHOCTH AlIO y ycroituuBoro copra kaprodens
Tamxukuctan. CremxyeT OTMETHTh, YTO B JIUCThSIX pacTeHuid copra Daitzaban
aktuBHOCTH AIIO 1Mo cpaBHEHUIO ¢ APYrUMH cOpTaMu Obliia MakcuMaibHas (4.876
MMOJIB/T ChIp Macchl). [Ipu neiictBum crpecca y coproB Hunmydap u Tamkukucran
3HaueHue akTUBHOCTH Qepmenta AIIO Obuto  muHMManbHble (1.035 - 2.81
MMOJIB/T ChIpoii Macchl). [1o Bcell BEpOATHOCTH BBICOKAs TeMIIepaTypa BO3Ayxa
yCHJIMBaeT cuHTe3 (e NOVO Jpyrux aHTHOKCHIAHTHBIX (EPMEHTOB, KOTOPBIC
CIOCOOCTBYIOT CHIDKEHHIO KoHIeHTpanuu H,O, u, ciegoBaTeiabHO, 3allUTe
KJIETKH OT OKHUCIUTEIRHOrO cTpecca ( puc.6.1.3).

Kaxk 6bu10 TOKa3aHo B riaBe 5.1, BeICOKasi TeMIieparypa BO3/yXa BbI3bIBACT
BOAHBIA AehUIIUT Yy pacTeHuil. Bplcoknii TOKaszatenb BOAHOTO jAeduInTa
HaOmonasics y coprta Humydap (25.06%), a y coproB kaptodens dDaitzaban u
TamxukucTan, Ha000OpPOT, BOJAHBIN nepuuUT ObUT cpaBHUTENbHO HuUXe (20.41 -
17.65% COOTBETCTBEHHO), YTO CBHUJETEILCTBYET O OOJbILICH yCTONYMBOCTU STUX

I'CHOTHUIIOB K BOSHCﬁCTBI’IIO BBICOKOM TEMIICPATYPhI.
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Takum 00pazoM, W3 MOJYYEHHBIX HAMHU PE3YJNHTATOB MOXKHO 3aKIIOYHTH,
YTO BBICOKAs TEMIIEPATypa BO3/1yXa BbI3BIBAET MOBBIIICHHE AKTUBHOCTh BCEX TPEX
antuokcuganTHeIX (pepmeHToB COJl, KAT u AIIO y u3y4eHHBIX TE€HOTHIIOB
KapTo(enss HO UMEIOTCS Pa3inyusl B 3aBUCHUMOCTH OT CTENEHH yCTONYMBOCTH K
cTpeccy. Y yctoluuBoro copra TamKuKucTaH HAOJIOAANCA BBICOKMM MOKa3aTesb
aktuBHoctu pepmenta COJl, KAT u Hu3KuN moKa3zaTeab aKTUBHOCTH JPYroro
depmenta AIIO. CHuxeHHE aKTUBHOCTH 3TOTO (pEpMEHTa y YCTOWYMBOTO COpTa
Tamxukuctan MoxeT ObITh cBsizaHO ¢ TeMm, uTo (¢epment AllO
BbICOKOCTIEIIU(UYEH K ackopOaTy U OBICTpPO TEpsieT aKTUBHOCTb, U B  3THUX
YCIIOBUSIX BBICOKas YCTOMYMBOCTHh 3THUX COPTOOOpPA3LOB CBsA3aHA C BBICOKOU
aKTUBHOCTBIO KaTalasbl, KOTOpas, B IEPBYID OYEpelb, YYaCTBYET IpHU

JIETOKCUKAIIMKU aKTUBHBIX (POPM KUCTIOPOJa.

6.2. CBsi3b Mexay GU3MIOTHYeCKUMH IapaMeTPaMM U AKTUBHOCTHIOU
AHTHOKCUIAHTHBIX (pepMEHTOB y KapTodes

Kak moxazanm Hamm ucciaegoBaHus, MeXAy BoAHbIM aedernuroMm (B) u
AKTUBHOCTBIO AHTHMOKCUJIAHTHBIX (PEPMEHTOB HAOJI0IAeTCS KOPPEIAIlMOHHAs
CBsI3b (pUCYHOK 6.2.1).

Kak BuaHo wu3 pucyHka 6.2.1, cBsi3pb MEXIQYy aKTUBHOCTBIO
antuokcuaanTHoro pepmenta COJl u B/l y coptooOpa3iioB kapTodens sBisieTcs
orpunatenbioi (' = - 0.960). To ecTb ¢ yBeIMUYECHHEM AKTUBHOCTH
anTuokcuaanTHoro (epmenta COJl y pacrenuii kaprodens HaOmomaeTCs
cHrkeHue B/l B yCloBHSAX BBICOKOM TEMIIEPATYPbI BO3AyXa.

Bumumo, Takoe sBiIeHHWE Yy COpPTOOOpa3IoB KapToens CBsI3aHO C
MOBBIIIIEHUEM YPOBHS aKTUBHBIX (DOPM KHCIIOpOJia B KJIETKAaX JUCTHEB PACTCHUH,
yT0 NpHBOAMT K mnoBbImeHHI0 aktuBHOCTH COJI. Kak Obuto ompenpeneHo,
koppessiiua Mmexay BJl u aktuBHocThio KAT u BJI, u aktuBHocThiO AIIO

otpuriatenbHast, U paBHa I = - 0.780 u r=- 0.117 (pucynku 6.2.2 u 6.2.3).
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y =-26,88x+ 702,3
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Pucynok 6.2.1 .- KoppeasiunonHas cBsi3b Mex1y akTuBHOCTbIO ¢epmenTta CO/l n

B/l y pa3HbIx copTo0o06pa3noB kapTodes.

7
= G ? 6,42
= s 5
E - s * 43
52, ¢33
S E y=-0,397x+ 13,04
£ ) R>= 0,883
= 2 r=-0,780
%1
‘] I I I I I ]
15 17 19 21 23 25 27
BoaHbii gepuruut, %

Pucynok 6.2.2. - Koppeasiuusi Me:Ka1y aKkTHBHOCTbIO (pepMeHTa KaTaja3bl U B/ y

Pa3HBIX COPTOOOPA3NOB KapTo(deJisi.
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Pucynok 6.2.3.-Koppeasiuus mexny akTuBHOcTbI0 pepmenta AIIO u B/ y pa3ubix

COpTO000pa3OB KapTOdes.

Takum 00pazom, cieayeT OTMETUTh, YTO TI0 MEPe YBEIUYCHHUS aKTUBHOCTHU
AHTUOKCUJIAHTHBIX (DEPMEHTOB MPOUCXOAUT yMeHblieHHue BJ[ y copTooOpasiion
kapTrodens B ycioBusX tora TapKUKHCTaHa, YTO MOKHO XapaKTEpU30BaTh Kak
OTBETHYIO PEAaKIMI0 HW3YYEHHBIX TEHOTHIIOB K BO3JIEUCTBUIO CTPECCOPHBIX
(hakTOpOB Cpeibl.

UccnenoBanusi Tmokaszaly, YTO B YCIOBHUSIX BBICOKOW TEMIIEpaTyphl
HaOr0aeTcsl 0oO0paTHast KOPPEJAlMs MEXIYy aKTHUBHOCThIO KaTtanazel u BYC
JHUCThEB KapTodens (pucynku 6.2.4.-6.2.6).

Kak BugHo w3 pucynka 6.2.4, B (¢da3e OyTOHHM3ALMH MEXIY
BOJIOYJICP)KUBAIOIICH CIOCOOHOCTBIO JIMCTHEB M AKTUBHOCTBHIO KaTalla3bl Y
kaprodens HabmogaeTcs ooparHas cuibHas cBs3b (I = - 0,897), 9To yka3piBaeT
Ha oTpuuarensHoe BiusiHue BYC nucTtheB Ha coaep)KaHWE KaTalla3bl y COPTOB

KapTodens B ycnoBusx tora TamKukucTaHa.
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AKTHBHOCTL
KATa/1a3bI, MMOJIL/T

ChIp.MaCChbI MHH

[—
=]

644 6,48
6 _4};_933_,453@._23?67—*&&4#6,35
Rz = 0,805
r=-0,897
58 60 62 o4 606

<R3

Boaoynep:xuparwnias criocooHOCTD JIHCThLEB, Yo
(OYTOHH3ALIIA)

PI/IcyHOK .6.2.4. - Bouoy)lepmunalomaﬂ CIIOCOOHOCTD JIMCTHEB H AKTHBHOCTh KAaTaJa3bl y

Kaprogens B pase OyroHu3anuu.

HeoOxogumo oTMeTuth, uYTO B (aze OyTOHM3aLUMU IIOKA PACTEHUS

KapTodens MOJIOAble, Y HUX MHTEHCUBHO MPOMCXOJMUT IPOIECC OpPraHOreHe3a U

YBEIMYCHHE KOHIEHTpAMu (EpMEHTOB U OCIKOB. DTO MPHUBOJUT K CHUKEHUIO

koHIeHTpau ADK B KIIeTKax pacTeHUMU.

Takas xe kaptuHa HaOmomaeTcs B (a3e 1BeTeHUs Kaptodens (pUCyHOK

6.2.5).
s ; * 6,62
§ 5 y= —0,041xf 7,095 * 524
25z, R*=0,018 o 432124
2 E E — 0,134 + 332
5232
= = 35 2
R
zz:=21
ot
g 0 20 40 60 80
Boaoynep:xuparIiuasi criocooHOCTh JIHCTheB, Yo
(uBeTeHHE)

PucyHok 6.2.5. - Bogoynep:xkuBamiasi CmocCOOHOCTh JJUCThEB M AKTHBHOCTh KaTaJla3bl y

Kaproges B (paze HBETEHHS.
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Jlanubie pucyHka 6.2.5 MOKa3bIBAIOT, YTO MEXKIY BOJOYACPKUBAIOIICH
CIIOCOOHOCTBIO JINCTHEB U AKTUBHOCTHIO KaTaja3bl B YCJIOBHUAX BBICOKOH
Temmepatyps Bosayxa (30° C) y kaproders B (ase MBETCHHS OTMEYaeTCs clabas
obopatHas cBs3b (I = - 0.134), yTo yKa3bplBaeT Ha OTPULIATEIHHOE BIUSHUE
BOJIOYEP>KUBAIOIIEH CIOCOOHOCTH JHMCTHEB HA aKTUBHOCTb KaTaja3bl y COPTOB
KapTodens B yCIOBUIX BBICOKOM TeMmrepaTyphl. B 3Toi ¢a3e akTUBHO MPOTEKAIOT
CHUHTE3 OPTaHWYECKUX BEILECTB, B TOM YHUCJIE JPYrux OenkoB U (HepMEHTOB, a
TakkKe pAg  (DU3MOIIOrMYECKUX IMPOIECCOB B JIMCThAX PACTEHHM, 4YTO B
OTpeeNEHHON CTETICHH CHIKACT B3aUMOCBSI3b MEXK/IY 3TUMHU MTPU3HAKAMHU.

HccnegoBanue moka3ainy, YTO B KOHLE BEreTaluu, Korjna (GhopMHUpYOTCS
KIyOHU Yy pacTeHui, Takke HaOmronaercs ciabas oOpaTHas KOPPENSIUS MEXIY

BOJIOY/IEPKUBAIOIIEH CITOCOOHOCTHIO JINCTHEB U AKTUBHOCTBIO KaTana3bl (PUCYHOK

6.2.6).

3 10 + 945
o
3 8 y=10,200x-2433
= 2 ¢
23 E r=10,281 =~
-
= 2= 4 +396* 42
22 2
R
; -2
EERE
z 0
E

0 10 20 30 40

¥ ] |
=

BonoyzepanBaninas crocooHoCTh TICTbeB, %o
(RTyOHeoOpaszoBaHIie)

PucyHnok 6.2.6. - Bojgoynep:xkuBamoimasi CoCOOHOCTh JIUCThEB M AKTUBHOCTDH KaTaJIa3bl y

kaprodens B ¢ase kiIyOHeoOpa3oBaHusl.

B da3ze «knyOHeoOpazoBaHUs CBSi3b MEXAY  BOJOYJIEpPKHBAIOIIEH

CITIOCOOHOCTBIO JIMCThEB U AKTUBHOCTHIO KaTanasel coctasiser I' = 0.281. [1o mepe
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HACTYIUIeHHsI (a3bl KIIyOHEOOpa3oBHHUS y pacTeHHM KapTodess aKTUBU3UPYETCA
MIPOLIECC CTAPEHUS U CHUKEHHS BOJOYACPKUBAIOIIEH CIIOCOOHOCTH JIUCTHEB.

Takum 00pa3oM, MOXHO OTMETUTb, YTO MEXKJY AKTUBHOCTHIO (epMeHTa
KaTaja3bl U BOJOYICPKUBAIOIIEH CIOCOOHOCTHIO TUCTHEB B (paszax OyTOHU3ALWU U
[BETEHUSI CYIIECTBYET oOpaTHasi Koppemsius (cooTBeTcTBeHHO I = - 0.897 ur = -
0.134), a B (ase kiyOHeoOpa3oBaHus HAOIIOAACTCS IIOJOKUTEIbHAs ciiabas
koppesius (r = 0.281).

CrnenoBaTenbHO, B 3aBUCUMOCTH OT F€HETHYECKON 0COOEHHOCTH KapTodes,
KOA(POUIIMEHT KOppeslMM TMPU3HAKOB AaKTUBHOCTH (epMeHTa Karajia3bl U
BOJIOYICP>KUBAIOIICH CIOCOOHOCTH JIMCTHEB HMMEET W3MEHUMBBIN XapakTep B
3aBHUCUMOCTH OT (pa3bl pa3BUTUS PACTEHUH. DTO CBUAETEIBCTBYET O TOM, YTO B
MPOIIECCE POCTa M Pa3BUTUSA PACTEHUH, B paszHble (Pa3pl MO-pa3HOMY MPOTEKAIOT
¢uznonornyeckrue 1 OMOXMMHUECKHE IPOLIECCHl Y PACTEHUN B YCIOBUSAX BBICOKON
TEMIEPATypbl BO3JyXa, YTO U CIOCOOCTBYET pa3HOMY YPOBHBIO KOpPpEISLHU
MEXIy TAKUMH TapaMeTpaMu, Kak BOAOYIEP KUBAIOIIAsi CIIOCOOHOCTD JIUCTHEB U
aKTUBHOCTb KaTalasbl.

Kak moxazanm wucciemoBaHusi, B YCIOBUAX ora TapKUKHCTaHAa MEXIY
TaKUMHU (U3HOJIOTO - OMOXUMUYECKUMH MPU3HAKAMU Y pacTeHUU KapToders, Kak
aKTUBHOCTHh (PEpMEHTa KaTajia3bl U OTHOCHUTENbHOU conepxkaHusi Boasl (OCB) B
JUCTHSIX B TE€UCHHE BETETAllMU HAOJIONAETCS TMOJOXKHUTEIbHAS KOPPEISIHs, YTO
BUJIHO M3 HWXKCTIPUBEIEHHBIX PUCYHKOB (pUCYHKH 6.2.7 — 6.2.9).

Crnenyer OTMETUTB, YTO €Ciau Koppensuuss Mexay npusHakamu OCB u
aKTUBHOCTh KaTajia3bl B (pa3e OyToHHM3alMu CUiibHas mojioxutenbHas (I = 0.827)
(pucyHok 6.2.7), To B (haze nBeTecHHs HabMoaaeTcs 6osee ciaabas koppessius (f =
0.137) (pucyHok 6.2.8), a B (pa3e ki1yOHEOOpa30BaHUS - CPABHUTEIBHO CPEIHSSA

Koppessaius, kotopast cocrasiser I = 0.559 (pucyHok 6.2.9).
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0,95 -
| y=0,054x+ 0,445

8 0,9 R2=1684 ,
° | =10,827
= 085 83
3
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. / 0,79
075 ? 0,764 ¢ 0.76
0 2 4 6 8 10

AKTHBHOCTB KAT2/123b1, MMOJIB/T CBIP MACChI MHH
(OyTOHm3a1IIA)

Pucynok 6.2.7. - CBsi3b Me:xky OCB smcTheB M AKTUBHOCTBIO KaTaJia3bl y KapTogesisi B

(aze Oyronuzanum.

1
0,82
08 ey 0,85
N 0,75
o 00 y=0011x+0,708 : vho
Y 04 R*=10,019
" r=0,137
0,2
0 I I I I I I |
0 1 2 3 4 5 0 7
AKTHBHOCTB KaTaJ1a3bl, MMO.JIb/T CbIP MaCCbI MIIH.
(uBeTeHHe)

Pucynok 6.2.8. - Cs3b Mexay OCB 1ucTheB M aKTHBHOCTBIO KaTajia3bl y KapTodens B

(dasze uBerenus.

224
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PucyHnok 6.2.9. - Ces3b Me:xkay OCB smcTheB M AKTUBHOCTBIO KaTaJia3bl y KapTodesisi B

(aze kiryOHeoOpa3zoBaHus.

Takum 00pa3om, U3yueHue CBI3U MEXKIY aKTUBHOCTHIO KaTanasel u OCB B
pa3HbIX (azax pa3BUTHUS KapTodens MOKa3blBa€T, YTO B3aUMOCBS3b JTHUX
MIPU3HAKOB 3aBUCHUT OT (ha3bl pa3BUTHS PACTCHUN B YCIOBHX fora TaKUKHUCTaHA.
Cs3p MEXIy STUMH TpuU3HaKamMu B (aze OyTroHM3anuu OoJsiee cuwibHas (I =
0.827), B a3e muBereHus cpaBHHTENbHO ciabas (r = 0.137), a B ¢aze
KI1yOHeoOpaszoBanus cpeasis cBsa3b (r = 0.559).

Heo06xonumMo OTMETUTB, YTO KOPPEJSIIUS MEXAY aKTUBHOCTHIO (hepMEHTa
katanazel 1 OCB nuctheB KapTodens CylecTBYeT MOJOXKUTENIbHas B (¢azax
pa3BuTHsx pacteHuil. B azax Gyronuzanuu u kiryOHeoOpa3oBaHusl HaOIO1aeTCs
COOTBETCTBEHHO CUJIbHAS U CPEIHSISI MOJOKUTENbHAS KOPPEIALIMOHHAS CBSI3b.

B 3aBHCHMOCTH OT r€HETUYECKON 0COOEHHOCTH COpPTOOOPa3OB KapToders,
B (ha3e IBETCHUS TaKas CBS3b MOJIOKUTENbHAs (ciabas) Mo CpaBHEHUIO ¢ (a3amu
OyToHu3zauuu U kKiayOHeoOpazoBanusi. [lo - BuaumMomy, B (aze UBETEHHUS Y
pacTeHH MPOUCXOUT YMEHbIIeHHE KoHLIeHTpau ADK B TUCThSIX pacTeHUi, H,
CJIeIOBATEIBHO, MPU ITOM MPOUCXOJUT CHI)KEHUE aKTUBHOCTH aHTUOKCHUJIAHTHBIX

(GhepMEHTOB, UTO MPUBOJUT K OCITAOIECHUIO ITUX CBS3CH.
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Pe3ynbrathl HccneaoBaHus MOKA3al, YTO KOPPEISAILHUSI MEXY aKTUBHOCTBIO
AIIO u BOmOYyAEpKUBAIOIIEH CIIOCOOHOCTHIO JINCTHEB COPTOOOPA3IOB KapTodes
B YCJIOBUSIX BBICOKOM TeMIIepaTyphl BO3AyXa CBUACTEILCTBYET O TOM, YTO BO BCEX
¢dazax pa3BuTHS pacTeHMil HaOIIOJAeTCs OTpHUIATENbHAsT KOppensuus (PUCYHKU
6.2.10 - 6.2.12).

Kak BugHO u3 pucyHka 6.2.10 Mexy TaKMMU BaKHBIMU TNPU3HAKAMHU KaK
aktuBHOCTh AIIO u BojoyaepkuBaromas CHOCOOHOCTh JIUCTHEB KapTodes
oTMedaeTcs 6ojee ciabas orpunarenabHas koppensaius (I = - 0.083). Torma, kak B
dazax I1BEeTeHHUS U KIyOHEOOpa30BaHMS HAOJIOAETCS CPaBHUTEIBHO CHUJIbHAS
KOPPEJSIUS MEXITy dTHMH TpU3HaKaM (cooTBeTcTBeHHO I = -0.877, r = -0.937)

(pucynku 6.2.11; 6.2.12).

g 7
- 6 y=-0,065x+ 7,272 46,14
2 ; iz R*=10,007
243 r=- 0,083
sz 4
S2% 3 ——
5 ° g ) ¢ 2,529 3.083 2,578
0% ¢ 1,255
1, 0
58 60 62 04 66
Bojoyaepaxnparomas crocooHOCTh JTHCTheR, %o
(OyToHII3ALIIsA)

Pucynok 6.2.10. - Csasb mexay akTuBHOCTHI0 ATIO 1 Bogoyaep:kuBaoieii cnocooHoCTH

JUCTheB y KapTodeis B ¢pa3ze OyroHU3alUU.
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Pucynok 6.2.11. - Ces13b Mexkay akTuBHOcThI0 AIIO n Bogoyaep:xuBaomeit

CIOCOOHOCTH JIUCTHEB Y KapTo(eiisi B (ha3e BeTeHHUs.

AKTHBHOCTH

n 2.723

] \ 1

s 295 y=-0231x+ 11,34 \

= 2 R2=10,870

- r=-0937 \0 1,651
2 15 r=-10,93’

o I

iz ! Sk
E 20,5 9
g

E 0 [ [ [ [ |
= 0 10 20 30 40 50

A
Fa

Bopoyaep:xnearonias crocooHoCTh MICTheB, %o
(RIyOHeoDpa3oBaHIe)

Pucynok 6.2.12. - Csa3b mexay akTuBHOCThIO AIIO U Bogoynep:kuBaiomei

CIOCOOHOCTHIO JINCTHEB y KapTodes B (paze KiyOHeoOpa3oBaHuUsl.
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Cnenyerb OTMETHUTh, YTO MEXKIy AaKTUBHOCTBIO aAHTHOKCHUIAHTHOTO
depmenta AIIO u BomoyaepKUBArOIIEH CIIOCOOHOCTHIO JMCTHEB BO BCex (haszax
pa3BUTHsI pacTeHUM HaOIr0aeTcst 0OpaTHas CBs3b (cooTBeTCTBeHHO I = - 0.083 , r
= - 0877 u r = - 0.937). CnegoBaTeiabHO, B 3aBHCHMOCTH OT T'€HETHYCCKOMU
O0COOCHHOCTH pacTeHHi KapTodems, KOppeslsanus MeKIy aKTHBHOCTHIO ()epMEHTa
AIIO u BoOJOyIEpKHUBAIOIICH CIIOCOOHOCTHIO JIMCTHEB pacTeHUd, B (ase
OyroHm3anuu wuMeeT chaadyro cBsi3b. OnmHako, B (asax 1[BETEHUS U
KJIIyOHe0Opa3zoBaHMs HAOMIOAAeTCsl CUIIbHAs 0OpaTHasl CBS3b.

JlaHHBIN TOKa3aTelb CBUAECTEIBCTBYET O TOM, YTO B MPOIECCE pOCTa U
pa3BUTHS pacTeHHWi B pa3Hble (a3bl pa3BUTHSA BBICOKAs TEMIIepaTypa BO3ayXa
MPUBOAUT K CHUXKEHUIO ATUX cBs3ed. CrenoBaTelibHO, BBICOKAs TeMIlepaTypa
BO3MIyXa, KaK CTPECCOPHBIM (PAKTOp OTPHUIIATEILHO BIMSAET HAa MPOTCKAHUE
OMOXUMHUYECKUX M (PU3MOJIOTMUECKUX IMpoIlecCOB y pacTteHuid kaprodens. [lo
HaIllEeMy MHEHUIO 3TO MPHUBOJUT K M3MEHEHUIO YPOBHS KOPPEISIIIUOHHOW CBSI3U
MEXIY TaKAMHA (U3HOJIOTHISCKUMH TpH3HAKaMH, KaK aKTHBHOCTH (epMeHTa

AIIO wu BomoyaepKuBaIomias CIIOCOOHOCTh JINCTHEB B  YCIOBHSAX  OTa

Tamxukucrana.
0,95
y=-0,007x+ 0,835
. 0,9 +0,9 R*=0,051—
= '=-0,225
2 0,85 *0,85
u ——
-
0.8 + 0,79 —
0,75 0,76 +0,76
0 1 2 3 4 S 6 7
AxtuBHocTh AIIO, MMOJIL/T CBIp. MacChl B
MUH. (0y TOHH3A111151)

PucyHnoxk 6.2.13. - CBsa3b Mexay akTUBHOCTBIO AITIO 1 OCB aucrbeB y kaprodens B ¢pase

OyTOHM3ALMH.
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Pe3ynbrathl uccienoBaHusl MOKa3aldd, YTO KOPPEISIMOHHAS CBSI3b MEXKIY
TaKUMH  BQKHBIMH  (DU3MOJIOTMYECKUMHU  MpU3HAKaMHU, KakK  aKTUBHOCTb
AHTHOKCUJAHTHOTO  (pepMeHTa  acKopOaTMepoKCHIa3bl W OTHOCUTEIbHOE
conepxkanne Boabsl (OCB) nucTtheB kapTodens mensercs B (a3zax pa3BUTHS
pacTtenmii kaprodens (pucynku 6.2.13 — 6.2.15).

Kak BugHo w3 naHHbIX pucyHka 6.2.13, koppemiuus mexnay OCB u

akTuBHOCTBIO epmeHTa AIIO B (haze OyToHM3auuu pacteHui KapTodens ciabas

(r = - 0.225).

g’g + 0,85 s 0.82
? ¢ ()75
0,7 : :
< 0,6 *0,6
=]
- 0,5
C 0.4 v=0,019x + 0,698
C 03 R2=10,090
0,2 r=40,3
0,1
0 . :
0 1 2 3 4 S 6
AxmuBHocTb AITO, MMOJIB/T CBIP. MacCBI
B MHH.( LIBeTeHIIe)

PucyHnok 6.2.14. - CBs3b Mexkay akTuBHOCTHI0 ATIIO u OCB jucTtheB y kapTodens B ¢gase
HBETCHUS.

Opnako, B (Qasze 1BeTeHUs1 HaOIroAaeTcs ciadasi TMOJIOKUTEIbHAsS
KOPPEJSIIHS MEXAY STUMH IMPU3HAKK B YCIOBUSAX BBICOKOH TEMIIEpaTyphl BO3IyXa
(r = 0.300) u B (haze kIyOHEOOpa30BAHUSA OTMEUACTCS CPEAHSSI MOJOKHUTEIbHAS

koppessiius (= 0.519).
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PucyHnok 6.2.15. - Csasb mexny akTuBHOCTBIO ATIO u OCB nmncrbeB y kapTogeis B pase

KJIyOHeoOpa3oBaHmsl.

Takum o00pazoM, HEOOXOIMMO OTMETUTh, 4TO B (pa3ze OyTOHHM3AIUU Y
COpTOOOpa3oB  KapTodesss MEXIy TakuMu (PU3HOJIOTO-OMOXUMUYECKUMU
npusHakamu, kak AITO u OCB nHabnronaetcst oopatHast koppessius (r = - 0.225).
Opnnako, B (ha3ax 1[BeT€HUS U KIIyOHE0Opa30BaHUsI KOPPEISIIIMOHHAS CBSI3b MEXTY
ATHMH TPU3HAKAMH MOJIOKHUTENbHAs (cnadast B ¢aze uerenus - I = 0.300 u B daze
KiyoHeoOpasoBanus I = 0.519).

Pe3rome

[Toy4yeHHBIC HAMU PE3YNBTHI MOKA3JIM, YTO aKTUBHOCTH hepmeHTOB KAT 1
COJl B ¢a3zax pa3Buths pacTeHUW Yy W3YUYEHHBIX TEHOTUIIOB KapTodems
B3aMMOJIOTIOJIHSIOT JIPYr JApYyra, 4YTO YCHUJIWBAET YCTOWYMBOCTh PACTEHUU K
BO3JICHCTBHUIO CTPECCOBBIX (PakTOpOB cpenbl. Bricokas Temmeparypa Bo3myxa, Kak
CTPECCOPHBIN (H)aKTOP OJHOBPEMEHHO BBI3BIBACT BOJIHBIN JME(UIIUT, U TEM CaMbIM,
OTPHUIIATEIBHO BJIMSICT HA aKTUBHOCTh aHTHOKCHJIAHTHBIX (DEPMEHTOB Yy PACTCHHM
kaprodens. CpaBHUTENbHBIN aHAIN3 MOJYyYEHHBIX JaHHBIX MOKA3bIBACT, YTO MPH
BBICOKOW aKTUBHOCTH AaHTHOKCHJIAHTHBIX ()EPMEHTOB Yy pAacTCHHH KapTodems
HaOJIOMaeTCsl HU3KUM TTOKa3aTeslb BOAHOTO JAedHIuTa U, HA0OOPOT, MPU HU3KOU
AKTUBHOCTA O3THUX AHTUOKCHUIAHTHBIX (EPMEHTOB HAOIIOMAETCS BBICOKHIMA

MoKa3aTelib BOJHOTO JeduiuTa.
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Takum 00pa3oM, aKTMBHOCTh AHTHOKCHJAHTHBIX (EPMEHTOB B JIHCTHSIX
pacTeHuil cnocoOCTBYET YCHJIEHHUIO aJallTUBHOM PEaKIMU PACTEHUN K YCIOBUSAM
CTPECCOPHOTO BO3JCUCTBUS M OTO IMO3BOJSET aJaNTUPOBATHCA YCTOWYUBBIM
FEHOTHIIAM B YCJOBHUSIX  €CTECTBEHHOI'O  JKAPKOrO0  KJIMMaTa  KOKHOIO
Tamxuxkuctana.  IlomydeHHble  HaMH  pe3ynbTaThl  [OKa3bIBAIOT,  4YTO
KApOyCTOMUMBBIN copT KapTodens TamKUKUCTaH B yCIOBUSIX XKapbl 00ecIieunBaeT
MOJIYYCHHUE BBICOKOTO YpOXKasi KITyOHEH, 4eM ApyTrue copTooOpasIfsl KapToders.

Heobxoaumo ~ OoTMeTUTh, YTO  TpPU  TOBBIIMIEHHOW  aKTUBHOCTH
AHTUOKCUJIAHTHBIX (DEPMEHTOB MPOUCXOAUT yMeHblieHHue BJ[ y copTooOpasiion
Kapropenass B YCIOBUSX JKApKOro KIMMaTa, YTO T[O3BOJIIET PACTEHUSIM
a1arTHPOBATHCA.

Hapsiny ¢ 3TUM MOXHO OTMETUTD, YTO KOPPEISALUs MPU3HAKOB aKTUBHOCTHU
¢epmenta karanazpl U BYC nMcTbeB B 3aBUCUMOCTH OT T'€HETHUECKOH
OCOOCHHOCTH KapToesis HMEeT HW3MEHYHUBBIM Xxapakrep B (a3ax pa3BUTHUS
pacTeHHil. ITO CBUIETEIBCTBYET O TOM, YTO B OHTOI€HE3€ PACTECHHI MO-Pa3HOMY
IPOTEKa0T OMOXUMHUYECKHE U (pu3nosornueckue mnpoieccol. Koppemsiuus Mexay
aKTUBHOCTHIO (hepMeHTa KaTtanassl 1 OCB B nucThax Kaprodesns B OHTOT€HE3e
pacTeHull ToNOXKUTENbHAsA. B (¢azax OyroHusanmuum U KIyOHEoOpa3zoBaHUs
Ha0JIF0JaeTCsl COOTBETCTBEHHO CUJIbHASI M CPEIHSS MOJIOKUTEIbHAS KOPPEISLHUs, a
B (haze IBETECHUs Takas CBA3b Ooyiee MOJIOKHUTENbHAsl. AKTUBHOCTh (DEpMEHTOB
AITIO u OCB B nucThsix pacTeHHl B (aze OyTOHHM3allMU HMEET OOpaTHYIO
koppemsitimio (r = - 0.225), a B asax uBereHus W KiIyOHeoOpa3oBaHHS -
MOJIOKUTENbHYIO CBsi3b (ciiabass B (asze uBerenus - I = 0.300 u B ¢aze
Ki1yOHeoOpasoBanus I = 0.519).

Takum o00pa3zoMm, MeXay aKTUBHOCTbIO AHTHOKCHUJIAHTHBIX (EPMEHTOB
(KAT, ATIO u COJ1) u pusunonornueckumu mokasaressmu (BYC nuctees, OCB u
B/l) HabmromaeTcst pa3Has CBSi3b B 3aBUCHMOCTH OT (ha3bl Pa3BUTHS PacTCHUM,
KIIMMAaTUYECKUX (PAKTOPOB M TEHETUYECKHX OCOOCHHOCTEH pacTeHus, 4YTO
CBUJIECTEILCTBYET 00 YPOBHSX aJalTallil pacTEHUI B CTPECCOBBIX YCIOBHUAX IOra

Tamxukucrana.
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I'TABA VII. 9D KOHOMUMNYECKASA DPPEKTUBHOCTD
BBIPAIIUBAHUS COPTOOBPA3IIOB KAPTO®EJIA B PA3JIMYHBIX
AT'PO3KOJIOI'MYECKHUX YCJIOBUAX TAZKUKUCTAHA

7.1.Pacxoabl NpyM BLIPAIIMBAHUE COPTOO00OPA3I0B KapTO(de/isi B yCJIOBUAX
sKapkoro kiaumara wra Tagpxkukucrana

Crnenyer OTMETUTh, 4YTO B HACTOSIIEE BpPEMsS B IPOU3BOJACTBEHHBIX
YCIIOBUSIX HOKHBIX paiioHOB Tamkukucrtana (Baxmickas m KynsOckast TOTWHBI)
MPOU3BOJIUTENIA KapTodess Ha MOCaaKy B MOA3UMY U B JIETHUE CPOKU MOCAJIKU B
OCHOBHOM HCIOJB3YIOT NOCAJOYHBIA MaTepuall, KOTOPBIM BBIPAIIMBACTCA B
arposKOJIOTUYECKUX YCIOBUSX TOPHBIX paiioHOB (Ha BeicoTe 1800 - 2500 M Han
ypoBHeM wMopsi). Kak o0O0blUHO, TakoW TOCaNO4YHBIA MaTepuan KapTtodens
OTHOCHUTCSI K TOPHOM CEMEHHOM KaTeropuu MaccoBOM penpoaykiuu (kiaccel A, b
u C). Takue ceMeHHbIE KIYyOHHM, XOTS M OTHOCSTCS K 0ojiee HU3KON CEMEHHOMU
pEnpolyKIIUM, TEM HE MEHHUE OHHU BBIpAllleHBl B YCIOBUAX Haunbosee
ONTUMAJLHOTO MPOXJIAJHOTO TOPHOrO KJIMMara W NPU KCMHOJBb30BAaHMM HMX Ha
MOCAJIKy B YCJIOBUSIX JIOJMHBI 00€CTIEUNBAIOT MOMYUYEHHUE XOPOIIIETO yposKasi.

B cBsa3u ¢ oTMM, Hamu ompejaelieHa 3KOHOMHYEcKas 3(PGEKTHBHOCTD
WCITIOJIb30BAaHUSI CEMEHHOI'O MaTepuaia cCOpTooopa3oB KapTodes, BEIPAIIEHHOTO
B PAa3JIMYHBIX arpo’KOJIOTMYECKUX YCIOBHSIX TamKUKHUCTaHa MPU BbIpALMBAHUU
€ro B yCJIOBHUSX JKAPKOT0 KJIMMaTa XypOCOHCKOTO paiioHa.

Hamu omnpenenensl o01ue pacxoabl NP BbIpAllMBaHUU COPTOOOPA3IIOB
KapTodes B yCIOBUAX JKapKoro kiuMarta rora Tampkukucrana (tadauma 7.1.1).
Kak mnoxa3wiBatoT naHHble Tabiuibl 7.1.1 B ycnoBusix XypOCOHCKOTO paiioHa
XatnoHckoil obmactu Ta/pKUKKUCTaHA MPU BBIPAIIMBAHUN PaHHETo KapTodens ot
oOmiedt cymbl 3atpar okojio 51% mnpuxoauTcs Ha JOJI0 CTOMMOCTH CEMEHHOTO
Matepuaina. Takke epMepbl UMEIOT 3HAYUTEIbHBIE 3aTPaThl HA TTOKYIIKH OpraHo-
MUHEpaIbHBIX yIOOPEHMIA, Ha TEXHUYECKUE PaOOTHI (3apIuiata TpaKTOpUCTa U Jp.)

N aAMUHHUCTPATHBHBLIC PACXObI.
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(XypocoHnckuii paiion, 560 m Hax yp. mops)

Tabauma 7.1.1. - O6mme 3aTparhl Ha 1 ra nocaaku kaprodeJisi B yCJIOBHAX T0JTHHbBI

Ilena 3a
Cymma,
Ne HaumenoBanus 3aTpar KonnuectBo CIUHULLY,
COMOHH
COMOHH
Opranuueckue
1 4000 xr 0,3 1200
yInoopeHus
MunepanbHble
2 300 kr 3,0 900
ynoOpeHus
3arpaTl Ha OCEHHIOI
3 I ra 400 400
BCIIAIIKY 3€MJIU
3arpaThl Ha paHHa -
4 BECEHHIOID MOJATOTOBKY | lra 300 300
TTOYBBI
5 IlecTrmael 0.51 150 150
6 CTouMOCTh CeMsTH 3000 xr 3.0 9000
7 CTOMOCTB IU3TOILINBA 100 6 420
CTOMMOCTh CMa304YHOTO
8 3 15 45
MaTtepuana
9 3apruiata TpakKTOpUCTa 1.0ra 800 800
TpancriopTupoBKa CeMsiH
10 3000 kr 0.3 900
JIO TIOJISt
IlepBas pyuHas
11 I ra 400 400
MEXIypsiHas 00padoTKa
[TepBas KYJIbTABALIUS
(mu3TOMUINBO,
12 I ra 400 400
CMa304YHbI  MeaTrepwual,
3apIuiaTta TpakTOpPHUCTa)
3arpaThl Ha NPOBEACHUE
13 Spas 200 1000

IIOJINBOB
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Mpoxoskenne Tadaunst 7.1.1.

14 Y6opka ypoxas Ira 500 500

15 Hanorossie c6opbl Ira 300 300

16 3arpaThl Ha IOJMBHbBIE Lea 200 200
BOJIBI
3arparsl: 16915.00
AJIMUHUCTpATHBHBIC

17 pacxobl (5% or | 1 ra 845.75
3aTparbl)

O0masa cymma 3arpar
Ira 17760.75

(cebecTOMMOCTD):

7.2. 3¢ GeKTUBHOCTH BhIPAIIUBAHNUS COPTOOOPA3LOB KapTOo(dessi B yCI0BUIX KOra

Tagxkukucrana

Hamu wuccnenoBanHusi moka3aiu, 4YTO TMPU BBIPAIIMBAHUM PA3THUUHBIX
COpTO00pa31oB KapTodens, B 3aBUCMMOCTH OT MX MOTEHIMANa YPOXKalHOCTH
MOXHO YBEJMYUTH MPOU3BOJCTBO paHHEro KapTodenss B YCIOBUSX IOTa
TamKuKUCTaHA W TIPOU3BOIUTETN MPOIYKIIMA MOTYT TOJYYUTh 0OJIEe BBICOKYIO

YKOHOMHUYECKYIO 3P PeKTUBHOCTH (Tabimma 7.2.1).

Ta6auna 7. 2.1 - Ip¢ekTHBHOCTH BHIPAIMBAHUS COPTO00Pa3L0OB KapTodeisi B yCJI0BHAX

XypocoHckoro paiiona Xart/joHckoi odaactu Tagkukucrana

Croumo- VYcnoBHas ITpubaBka  uyncToi
CebecTonm
CTb npubbUIb  OT | IpUOBUIH K
VYpoxaii- OCTh
CopToobpas3iisl MIPOIYKIT peanu3-anuu | CTaHIapTy:
HOCTBb, TIPOIYKIIHH,
KapTodens WU, ThIC.C MPO-AYKIINH,
T/Ta TBHIC.COMOHHU TBHIC.COMOH
OMOHM/T TBIC. %
/ra u/ra
a COMOHHM/Ta
1 2 3 4 5 6 7
Kapnaunan (ct.) 13.9 27.8 17.76 10.04 0.00 100.00
Ananux 12.8 25.6 17.76 7.84 -2.2 -22.2
(pempoxyxk.
u3 Macrun)
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IIponos:kenune Tadaunnl 7.2.1.

AH-1 25.2 50 17.76 32.24 22.2 330.68
bynagma 30.0 60 17.76 42.24 32.2 519.92
3apuHa 16.7 33.4 17.76 15.64 5.6 55.78
Hunydap 21.7 43.4 17.76 25.64 15.6 155.38
daiizaban 21.6 43.2 17.76 25.44 15.4 153.39
Pam 22.8 45.6 17.76 27.84 17.8 177.29
Tamxukuc-Tan 27.5 54 17.76 36.24 26.2 470.12
(per.2017 r.
Kanacka)
Tamxuknc-Tan 21.4 42.8 17.76 25.04 15 149.40
(per.2017
Jlsxma)
1 2 3 4 5 6 7
Tamxukuc-Tan 10.8 21.6 17.76 3.84 -6.2 -38.30
(per.2016 .
JTOJIUHBI )
Knon 27.1 54.2 17.76 36.44 26.4 262.95
daiizaban
Kion-2tj 19.4 38.8 17.76 21.04 11 109.56
Kion - 13 4 27.6 54.0 17.76 35.24 26.2 332.67
Knon -Ne 73 27.2 54.4 17.76 36.64 26.6 464.14
Kuon - 15 25 50 17.76 32.24 22.4 442.23
F 1(ITmkacco x 16.7 334 17.76 15.64 5.6 55.78
®aiizaban)
Fi(Humydap x 26.7 53.4 17.76 35.64 25.6 254.98
Kion -2)
Cymma 395.2 725.5 319.7 408.8 302.0 3973.8
Cpennee 21.58 43.16 17.76 25.42 15.38 220.76

Peanuzayuonnasn yena 2,0 moic. comonu/monna
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W3 mannbix tabnwipl 7.2.1 BUAHO, 9TO KPOME CEMEHHOT'O MaTepHuaia copTa
AnaauH, BBIPAIIEHHOTO B YCIHOBUAX paloHa ['opHoii Marum u copra
TamKUKUCTaH, BHIPAIICHHOTO B YCIOBUAX ['Mccapckoil TOJIMHBI, OCTalbHbIE COPTa
KapToens MO YPOBHIO TMOJy4yaeMOW MPUOBLIM C OJHOTO Ta MPEBBIIIAIOT
CTaHIapTHBIN copT Kaprodens Kapaunain (ot 5.6 10 32.2 ThIC.COMOHH/TA).

B ycnoBusix Baxmickoi qonuHbl (XypOCOHCKUM paiiOH) TaKue COPTOOOPA3IIbI,
kak rudpun F(Hunydap x Kion -2); AH-1; Knon ®aitzaban; Knon-73; Kion - 15
tj; Tamxuxuctan (pen. Kanacka) u byHadima npeBblllIaloT CTaHIAPTHBIA COPT
Kapaunan no ypoxaitnoct ot 11.3 10 16.8 1/ra. DT COpTOOOpA3LBI B YCIOBHIX
XypOCOHCKOro pailoHa XaTJIOHCKON 001acTh 00eceunBalOT MOJYyYEHHUE YpOKas
pannero kaprodens or 20.0 mo 30.0 1/ra. HeoOxoauMo OTMETUTH, YTO TaKUe
coptooOpasibl kaprodens, kak Kion - 15 tj; Kimon - 73; Tamkukucran (per.
Kanacka) u bynadma B ycrmoBusx XypOCOHCKOro paiioHa CHocoOCTBOBAIU
MOJIYYeHHIO ypoxkas KiyoHen ot 25 1o 30 1/ra.

Hamm pacu€rbl mMmokasanaw, 4TO B CpEIHEM IO BCEM COPTOOOpa3nam
kapTodens B ycIoBHSIX XYPOCOHCKOrO paioHa MOXXHO moiyduTh 21.58 T1/ra
ypoxass kKiyoHer u 25.42 TBIC. COMOHHW/Ta, YTO TIPEBBIMIACT ITOKa3aTeleh
cTanaaptHoro coprta kaprodens Kapnunan, coorBercTBeHHO Ha 15.38 ThIC.
COMOHM/TA.

Takum oOpa3oMm, Bce copTooOpaslbl KapTodens, Kpome copra AjaauH,
VMCXOJHBIA CEMEHHOM MaTepUaJl KOTOPOIr'O BBIPAILEH B YCIOBUSIX parioHa ['opHOM
Matun u copra TamxukucTan, CEMEHHOW MaTepHual, BBIPAILICHHBIM B YCIOBHSIX
['ccapckoil TONMHBI, UMEIOT OoJibllie ¢ Ta NpUOBUIM, YEM CTaHAAPTHBIA COPT

kaprodens Kapaunann.

7.3. 9 PpeKTUBHOCTH BHIPANIUBAHUA KAPTO(Pesisi B 3aBUCUMOCTH OT 30HbI
BO3/1eJbIBaHus B TajKuKuUCTaHe
Hamu ycraHoBieHBI 00IME pacXojbl MPU BbIPAIIUBAHUU COPTOOOPA3IOB
kaprodens B 3aBUCUMOCTA OT BEpPTUKAIBHOW 30HATIBHOCTH B  Pa3HBIX

arposKoJIoruueckux 30Hax Tamkukucrana (tadmuma 7.3.1).
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N3 Tabmuupl 7.3.1 BBITEKAET, YTO B YCIOBUAX PA3JIMYHBIX pailoHOB TaKUKHCTaHa
B TIpoliecce BO3enbIBaHMS KapTtodens okoino 45% oT oOmel cymMMmbl 3aTpar
OPUXOAUTCS Ha JOJI0 CTOMMOCTH TOCaJioyHoro Marepuana. Kpome Toro,
KapTodeneBoapl U (pepMepsl pacXoayroT OONBIIME 3HAYUTEIBHBIC 3aTPaThl IJIS
NPUOOPETEHUs] OpPraHO-MUHEPAJIbHBIX YJIOOpEHUM, a TakXe MPUTOTOBICHUIO
MOYBBI VISl TIOCAJIKH, arpOTEeXHUYECKHE pabOThl BO BpeMs BereTainuu (3apruiata
TPAKTOPHUCTA U Ap.), APYTHEe MPOU3BOICTBEHHBIC 3aTPAThl U PACXO0B.
[IpoBeneHHbIE HAMM HCCIEAOBAHUS TOKa3ajdd, YTO MPU BbIPAIIUBAHUU
KapTodens, B 3aBUCHUMOCTH OT  BBICOTHI HAaJl YpPOBHEM MOpS MO-pa3HOMY
MPOSIBISIETCS MPOIYKIIMOHHBIM TOTEHIMAN 3TON KyJIbTYphl U B CBA3H C STUM
MOJy4aeMblil YCIOBHBIM 3(QQEeKT OT BO3AENbIBaHUS KapTodens TOoXe pa3HbIH

(Tabnuia 7.3.2).

Tab6auua 7.3.1. - O6mme 3aTparsl Ha 1 ra nocaaku kaprodeis B cpeHeM U3 Pa3IHYHBIX

paiionoB TamxkukucTana

Ilena 3a
Cymma,
Ne HaumenoBanus 3aTpat KonnuectBo CINHULLY,
COMOHH
COMOHH
Oprannueckue
1 5000 xr 04 2000
ynoopenus
MuHepanbHbie
2 500 kr 3.0 1500
ynoopenus

3atpaTl Ha OCEHHIOK
3 I ra 400 400

BCIIAIKY 3eMJIU

3aTpaTbl Ha paHHE -

4 BECEHHIOID  IOJATOTOBKY | 1Ta 400 400
ITOYBBI

5 IMecTuuasl 1.0n 200 200

6 CTONMOCTB CEMSH 3000 xr 3.0 9000

7 CTOMOCTH JU3TOILIMBA 100 1 5 500

CTOMMOCTE CMa304YHOTO
8 51 15 75

Marepuasna
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Mpoxoskenune Tadaunnl 7.3.1.

9 3apruiata TpaKTOpHUCTa 10ra 1000 1000

TpancriopTupoBKa CeMsiH

10 3000 xr 0.3 900
710 T10JIs
[TepBas py4Has

11 Ira 400 400
MEXIypsiiHas 00paboTKa
IIepBas KYJIbTUBALIUA
(mu3TOILIHBO,

12 Ira 400 400

CMa30YHBIHN mMcearcpual,

3apruiaTa TpaKTOPUCTa)

3arpaThl Ha NPOBEICHUE

13 7 pa3 200 1400
IIOJIMBOB

14 Y6opka ypoxas Ira 500 500

15 Haiorossie cOopsI I ra 300 300
3arparel A7 MOJUBHOM

16 lra 200 200
BOJIBI
3arparsl: 19175
AJIMUHUCTpPAaTUBHBIE

17 pacxoibl (5% or | lra 958.75 958.75
3aTparkl)

O0mass cymma 3arpar
Ira 20133.75
(cedecT-CTB):

N3 nanHbIx Tabnuiel 7.3.2 BUIHO, YTO YPOXKAWHOCTH KapTodess B pa3HbIC
BBICOTBl HAaJl YPOBHEM MOpsSI MUMEET pa3Hble IOKa3aTelii U B CBS3M C ATUM
CTOMMOCTb MOJIy4a€MOW MPOAYKIIMU TAK)KE UMEET pa3Hble MOKa3aTeau. Y CIOBHAs
yucTas NpuObLIb OT MPOU3BOJCTBA U peanu3aluuu kaprodens Ha BbicoTax 550 M
HaJ ypoBHeM Mops (XypocoHckuil paiioH) u 3600 M Hajg ypoBHEM MOps
(I0yraanckuit paiioH) cooTBETCTBEHHO cocTaBiisgeT 21.87 u 26.37 Thic. COMOHU/TA,
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YTO 10 CPAaBHEHUIO C TaKOM BbICOTOM, Kak Jlsxm (2700 M Hax ypoBHEM MOpsI) Ha
33 u 28.5 TBIC. COMOHH/Ta MEHBIIIE.

Camblil BbICOKMM yposkail kaprodens HaOmomaercst B 30He Kanack (Ha
BbIcOTE 2550 M HaJ ypOBHEM MOPSI), UTO [0 CPABHEHUIO CO CPETHUM MOKa3aTeIeM
U3 BCEX 30H BbIpALUBaHUs Ha 25.5 ThIC. COMOHH/Ta OOJIbIIIE.

B cpennem ycnoBHas uucras OpuObUIL M3 BCEX 30H BO3JEIBIBAHUSA

kapTodens cocrapnsieT 39.87 ThIC. COMOHU/TA.

Tab6auua 7.3.2. - Ip¢peKTHBHOCTH BHIPAIIMBAHUA KapTodeJisi B

3aBUCHMOCTH OT 30HbI BO3/1ejibIBaHusl B Tagkukucrane

CtouMocTh CebecTonuMoCTh VYcnoBHas yucTas
Ypoxaii-
Paiionsl TPOIYKIIHH, MPOAYKIIHH, PHOBLIb, THIC.
HOCTB, T/Ta
TBHIC.COMOHH/TA TBIC.COMOHH/Ta COMOHH/Ta
Xypocon -550 m 14.0 42.00 20.13 21.87
Hyuran6e-840 m 17.5 52.50 20.13 32.37
SABpo3-1500 m 20.0 60.00 20.13 39.87
Kanack-2550 m 28.5 85.50 20.13 65.37
JIaxu -2700 m 25.0 75.00 20.13 54.87
IyrHan-3600 m 15.5 46.50 20.13 26.37
Cpennee 20.0 60.00 20.13 39.87

Peanuzayuonnan yena 3,0 moic. comonu/mounna

Haunbonee >QdekTuBHRIME ¥ ONTUMAIBHBIMA 30HAMHU IS TIOJYYCHHUS
OOJBIIIEr0 YPOBHS YCIOBHOTO YHCTOTO J0XOJa OT TMPOM3BOACTBA KapToders
MOXHO OTHeCTH BbICOTHI 2550 M (Kanack) u 2700 (JIsixur) M Hax ypoBHEM MOps B
Tamxukuctane. Takum 00pa3om, BBICOTA HAJ YPOBHEM MOPSI MTPAET BAXKHYIO
pPOJIb B TIOBBIICHUU YPOKAWHOCTH KapTOohems W MOJYyYCHUH YCIOBHOTO YHUCTOTO

JI0X0/a OT IPOU3BOICTBa KapTodens B TamKuKkucTane.
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Pe3rome

[IpoBeneHHbIE HAMM HUCCIEIOBAaHUS TMOKAa3ald, 4YTO B YCJIOBHSIX JOJIMHBI
(XypocoHckuit paiioH, Ha BeicoTe 550 M HaJl ypoBHEM MOPsI) TAKUE COPTOOOPA3IIHI
kaprodens, kak Tuopua Fi(Humydap x Kion -2); AH-1; Kinon ®aiizaban; Kion -
73; non - 15 tj; Tamxukucran (pen. C Kanacka) m bynadia mnpeBblmaioT
cTangapTHeIN copT Kapaunan nmo yposxaitHoctu ot 11.3 1o 16.8 1/ra, a Ha ypoBHIO
YCIIOBHOW YHCTOW TpHUOBUM ¢ OfaHOTO Ta oT 22.6 mo 36.6 ThIc. coMOHWM/Ta
COOTBETCTBEHHO. B ycnoBusix XypoCOHCKOro paiioHa XaTJIOHCKON 00JIaCTH 3TH
copTooOpasIilbl 00eCIeUnBaIOT MOTyYeHHEe Yposkas parnHero kaprodens ot 20.0 mo
30.0 1/ra. OcobenHo Takue copToodbpasmmsl kaprodens, kak Kimon - 15 tj; Kion -
73; Tamxukucran (pen. C Kanacka) u bynadma B ycnoBusx XypoCOHCKOTO
paiioHa 00ecCieunBalOT MOJIYICHHUE Yposkast KiyoHeH ot 25 mo 30 1/ra.

Hamm pacu€rbl mokaszanw, 4YTO B CpeIHEM II0 BCEM COpPTOOOpasiam
kapTodens B ycioBUsIX XYPOCOHCKOrO paioHa MOXXHO monyduTh 21.58 T1/ra
ypoxass kiayOHed u 42.16 TBIC. COMOHW/TA, YTO TIPEBHINIACT ITOKA3aTCIIH
crangaptHoro copra kaptodenss Kapnunan, coorBerctBeHHO Ha 15.36
THIC.COMOHU/TA.

Takum oOpazoM, Bce coptoobOpasmbl kaptodens, kKpome copta AmaauH,
VMCXOJHBIA CEMEHHOM MaTepUall KOTOPOI'O BHIPAILECH B YCIOBHUAX panoHa I opHOuU
Matun un copra TaIKMKUCTaH, CEMEHHOM MaTepuaj BBIPAIEH B YCJIOBHUAX
['mccapckoil TONMHBI, UMEIOT OOoJibllie ¢ Ta MPUOBUIM, YEM CTaHAAPTHBIA COPT
kaprodens Kapaunain.

UccnenoBanus mokaszajiv, 4To ypOXKaWHOCTb KapTodessi B pa3HbIe BBICOTHI
HaJl YPOBHEM MOpPSI UMEET pa3Hble MOKa3aTeau. B CBS3UM C 3TUM, CTOMMOCTH
MPOU3BOJIUMON MPOAYKIIUU TaK)KE€ MUMEET pa3Hble MOKa3aTesu. Y CIIOBHAs YUCTas
npuObUTF OT TPOM3BOJACTBA M peanu3anuu kaprodens Ha BbicoTax 550 M HaA
ypoBHEM Mops (XypocoHckuil paitoH) u 3600 M Hax ypoBHeMm Mops (LLlyruanckuii
paiioH) cooTBETCTBEHHO cocTaBisieT 21.87 u 26.37 ThIC. COMOHH/Ta IO CPaBHEHUIO
c Takod BbIcOTOM, Kak Jlsxm (2700 M Ham ypoBHeM Mopsi) Ha 33 u 28.5 ThIC.

coMoHu/Ta MeHble. Camblii BBICOKMM yposkail kaptodens HaOmonaeTcs B 30HE
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Kanack (ma BeicoTe 2550 M Hag ypoBHEM MOps), YTO CIIOCOOCTBYET 3/€Ch
MOJTyYEHHUI0 HauOOJBIICH YCIOBHOM YNCTOM NMPUOBUTH. Y POBEHb YCIOBHOM YNCTON
IpHUOBLIN TT0 CPAaBHEHUIO CO CPEIHUM TOKa3aTeJIeM M3 BCEX 30H BBIPAIMBAHUS Ha
25.5 Tthic. comoHuW/ra Oonbmie. Hambonee 3¢(eKTUBHBIMH W ONTHUMAIbHBIMU
30HAMHU JJI TIOJIYYCHHS BBICOKOTO YPOBHS YCIOBHOTO YHCTOTO JI0OXOAa OT
MPOU3BOJICTBA KapTodens sABiasroTcsa BoICOTh 2550 M (Kanack) u 2700 (JIsxmr) m
HaJ yp. MOpSL.

Takum 00pazoM, BEICOTA HAJ yP. MOPSI HTPAET BaXKHYIO POJIb B MOBBIIICHUH
YPOXKaMHOCTH KapTodesns ¥ TMOJyYeHHH YCIOBHOTO YHCTOTO J0XOAa OT

pou3BoACTBa KapTodeinsa B Tamxukucrase.
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KOHIIENINA BBITOJTHEHHOM HAYYHOM PABOThHI

B mocnegHue roasl MHpPOBOE COOOIIECTBO 00ECIOKOEHO MpobiiemMaMu
U3MEHEHUEM KJIMMaTa, TaK KaK U3MEHEHUE KJIMMaTa MOXKET MPUBECTU K HEXBATKE
IIPOJIOBOJIbCTBEHHBIX, BOJAHBIX M JAPYTUX PECYpPCOB HA 3EMHOM IIIape B OYIyIIeM.
Bce aTu mpolOiembl 03alayuid yYEHBIX BCEro Mupa pa3padoTaTh Mephl s
CHI)KEHHUSI TIOCNEACTBUM HETraTUBHBIX siBIeHUUA. OJHUM U3 MyTell pelieHue
JAHHOM  TpOOJIeMBl  SABJISETCS  M3y4eHHE  (PU3HOJIOT0-OMOXHMMHUYECKHUX,
MPUCTIOCOOUTENBHBIX PEAKIUN Pa3TUYHBIX CEIbCKOXO3SIMCTBEHHBIX PACTEHUN Ha
nerictBue (akTOpoB CpeAbl, YTO MOXET CIOCOOCTBOBATH CO3/IaHUI0 HOBBIX
MEPCIIEKTUBHBIX COPTOB PACTEHUI BOIIPOCOB MPOI0BOJILCTBEHHON OE30MIaCHOCTH.

Otpacinp kapTodeneBoacTBa B TaKUKUCTaHE UTPAET BAXKHYIO POJIb U 0c000€e
BHUMAaHUE YJIEJICHO YBEINYEHUIO IPOU3BOJICTBA KapTodens. B HacTosee Bpems B
pecniybnuke o kaprodenem 3anaro 6osiee 50 ThIC. Ta, TJI€ MPOU3BOJUTCS OKOJIO
1 MJIH. TOHH TIPOJOBOJILCTBEHHOTO KapTo(desns, 4YTO HE MOKPHIBAET MOTPEOHOCTH
HaceneHus. JlJigd  yBeIMYeHUs MPOU3BOACTBA KapTodens HeoOXOAMMO CO3/IaHHE
HOBBIX aJIalITUPOBAHHBIX COPTOB ATOM KYJIBTYPHI JJI BO3JCIBIBAHUS B YCIOBUSIX
tora  Tamxukucrana. M3yueHuwe  (U3MOIOro-OMOXMMHUYECKUX  IMapaMeTpOB
MEPCIEKTUBHBIX COPTOOOPA3IOB KapTo(dess TMO3BOJIUT TMOBBICUTH TOJYyUYEHUE
0oJee BRICOKMX YPOXKAeB B YCIOBHX 1ora TaKUKHUCTaHA.

Hamumu uccneqoBaHusIMU TTOKa3aHO, YTO B TMEPUOJ BereTanuu kaprodens
CPaBHUTEIHHO MOBBIMICHHAS CPEIHEMECUHAs TeMIepaTypa Boayxa 26°C, 24°C u
22°C mabmomaercs Ha BeicoTax 550, 840 um 1500 M Hag yp. Mops, Tie
ypokaitHocTh Kaptodens coctaBisier 14, 17.5 u 20.0 1/ra coorBeTcTBeHHO. Ha
BbicoTax 2550 M u 2700 M Hag yp. MOpsi UMEETCS ONTUMAabHas Jisl pocTa U
pa3BUTUsSI pacTeHU KapTodens cpeaHeMecsdyHas Temreparypa BO3JayXa B
npesenax 18-20°C u mambonbluee KOIMUECTBO ocamkoB — 120 u 80 MM, YTO
OJlaronpusTHO BIUsSCT Ha (QOopMUpPOBaHUE MPOIYKTUBHOCTH KapTodes.
HccnenoBanus TmoKazajid, 4YTO HauOOJbIIas ypOXKAHHOCTb COPTOOOPA3LOB
kaprodens Obuta mosiydeHa Ha BbicoTax 2550 m m 2700 M Ham yp. MOpsl 4TO

cocTasisieT 28.5 1 25 T/Ta COOTBETCTBEHHO.
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Takum  oOpa3oMm, yCTaHOBIIEHO, 4YTO  HaWOoOJee  ONTUMAILHBIMU
a0MOTHYECKUMH YCIIOBUSIMH JUTsI TIOTYYSHHUSI BBICOKOTO yposkasi kaptodens (25 -
29 T/ra) SABASAIOTCA TaKue arpodKojorudyeckue (akTopbl, Kak BBICOTHAs
30HATBHOCTH (2550 - 2700 M Hax yp. MOps), KOJMIecTBO ocaakoB 80 - 120 MM u
cpelHeMecsdHas TeMmieparypa Bosayxa 18 - 20 °C B mepmon Bererammu
KapTodens.

CpaBHUTENBHBIA aHAIU3 TMOJIYYEHHBIX JAHHBIX IIOKa3bIBAET, YTO MPHU
BBICOKOM aKTMBHOCTH AaHTUOKCHJIAHTHBIX (DEPMEHTOB Yy pacTeHuil Kaprodems
HaOII0/1aeTCsl HU3KUM TOKa3aTelb BOJAHOTO Jeduimrta, U HaoOOpoT. Bricokas
aKTUBHOCTh AHTHOKCHJIAHTHBIX (DEPMEHTOB B JIUCTHSIX PACTCHHI CIOCOOCTBYET
YCWJICHHUIO TPUCIOCOOUTENbHBIX PEaKIMM PACTEHUH K YCJIOBHUSIM CTPECCOBOTO
BO3JICHCTBUS M TIO3BOJIAET MPOSBUTH HAMOOJBIINNA alalTAIlAOHHON MOTEHIMA B
YCJIOBUSIX BBICOKOM TeMmeparypbl Bo3ayxa tora TamkukucraHa. B dacTHocTH,
MOJYYEHHbIE HAMH PE3YyJIbTAThl MMOKA3aJI, YTO YCTOMYUBBINA COpT TaIKUKUCTAH B
YCJIOBUSIX JKapKOTO KJIMMaTa JIOJMHBI OOECIEeYMBAECT TMOJYYEHUE BBICOKOTO
ypoXkasi, 4eM JIpyrue u3ydeHHbIE COPTOOOpa3Ilbl KapToders.

B cpeanem mo Bcem coptoodOpasziaMm kaprodens B yCIOBUAX XYpPOCOHCKOTO
paiioHa MOKHO TTONTy4uTh 21.4 T/ra yposkast KityOHEl, 4TO COOTBETCTBYET 42.8ThIC.
COMOHU/Ta IPUOBLIH.

Ha ocHOBe mpoBEACHHBIX HCCIENOBAaHUN B YCIOBUSIX tora TaKuKHCTaHa
MO>KHO 3aKJIFOUUTh, YTO (PU3HOJIOTO-OMOXUMHUYECKUE TTapaMeTphl, aJanTalluOHHBINA
MOTEHIIUAJI U MPOAYKTUBHOCTh KapTOo(desis, TECHO B3aMMOCBS3aHbl U 3aBUCST OT
IreHEeTUYECKUUX O0CoOeHHOCTe coproobpasioB (puc. 1). Kak mpencraBieHo Ha
CXeMe, M3MEHEHHE KJIMMaTa MPUBOJMUT K MOBBIIIEHUIO TEMIIEPATYphl BO31YXa,
3acyxe W 3acojieHut0. JlaHHble cTpeccoBble (paKTOPhI MPOBOLUPYIOT HAKOILJICHUE
A®K u manpHEHIIHK OKUCIUTEIBHBIN CTPECC, YTO BIMSCT Ha MOpdoorudecKue,
dbusznonornyeckue M OMOXMMHYECKHE  TOKa3aTeM  CHOCOOCTBYIOIIHE
GbopMUPOBAHUIO AJIANITAIIMOHHOTO TMOTEHIMAIAa B YCIOBHUAX CTpecca, KOTOPHIM B

CBOIO OY€pEb KOPPEIUPYET C NPOAYKTUBHOCTBIO.
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Taxum 00pa3om, BeICOKasi TEMIIEpATypa BO31yXa, KaK CTPECCOPHBIN (akTop,
B yclIOBUsAX Iora TamKHKHUCTaHa CYIIECTBEHHO BIUseT Ha (HOPMUPOBAHKE
aJIaNTallMOHHOTO TIOTEHIIMAJIa PACTEHUM, YTO SIBISETCS HEOOXOIUMBIM YCIOBHEM
JUIsL HOPMAaJbHOTO pOCTa W PAa3BUTHUS PACTEHUH 4YTO OYEHb BAXKHO IS
dbopmupoBaHus 001Ie OWOJOrMYECKO Macchl U XO3AUCTBEHHO IOJIE3HOTO
ypoxas

KapTodens.
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BBICOKAA
TEMIIEPATYPA

OKHCJTUTEIBHBIH CTPECC

MOPOOJOTMYECKHE
[TAPAMETPBI

BHOXUMHYECKHE
[TAPAMETPBI

OH3HOJOTMYECKHUE
[TAPAMETPBI

AJATITAIMOHHBI TOTEHIHAL

MPOIYKTUBHOCTD KAPTO®EIA

PﬂcyHOK 1. - BausiHve u3MeHeHHUs KJIMMAaTa U (l)aKTopOB Cpeabl HA aJall TAHUOHHYIO

CIMOCOOHOCTD M NPOAYKTHBHOCTD KapTOCl)e.]'lﬂ B YCJI0BHMAX KApPKOIr0 KJiMMarta.

B Oynymem myis co3gaHusi HOBBIX TEPCHEKTUBHBIX COPTOB KapTodes

HeOGXOI[I/IMO YUUTHIBATH BBISIBJICHBIC 3dKOHOMCPHOCTHU IIPOSBJICHUSA
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aIaliTAallMOHHOTO MOTEHIIMAIa PAa3IUYHBbIX T€HOTUIIOB KapTodenss K BO3ACHCTBHUIO
BBICOKOM TeMIepaTypbl BO3yXa Ui MPOTHO3UPOBAHUS YpOKaHHOCTH KapTodens
B YCIOBHAX HM3MEHEHHUs KIMMATa, IPOBOLMPYIOIIUX JKCTPEMAIBHYIO Xapy U
JAJIbHEUIIIETO BHEAPEHUS B IPOU3BOIACTBO YCTOMYMBBIX COPTOB.

Jannble, GU3MO0IOr0-OMOXUMHUYECKUE MOXO0Abl U3YUYEHUSI YCTOMYUBOCTH U
IPOAYKTUBHOCTH KapTO(hes U MOITYyYEHHE HOBBIX COPTOB MOXKET OBITh IPUMEHEHO
U K JPYTMM CENbCKOXO3AMCTBEHHBIM KyJlbTypaMm. Ha OCHOBE HCIIONB30BaHUSA
IPEJIOAKEHHBIX TECT IPU3HAKOB MOKHO pa3padOoTaTh CLEHAPUU TPOrHO3UPOBAHMUS
LEJIECO00PAa3HOCTH BBIPAIIMBAHMS ~ PA3JIMYHBIX KyJIbTYp B YCJIOBHUSIX IOra

Tamxukucrana.
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3AKJTIOYEHHUE
OcHOBHBIE HAYUYHbIE Pe3yJIbTAThI JUCCEPTAIUM

1. UccnenoBannpie copTa kaptodens mo psgy Mopho — (PU3HOIOTHICCKUX H
XO35IUCTBEHHO MOJIE3HBIX MPU3HAKOB Pa3IMYalOTCs JIPYr OT JApPyra B pa3HbIX
arpod’KOJIOTMYECKUX YCJIOBHUSX BBIPAIMBAHMS W OTH Pa3iudusl UMEIOT
TEHOTUITUYECKYI0 3aBUCUMOCTh. B yclioBHsIX KapKoro kiammara XypOCOHCKOTO
paiiona (550 M Hamg yp. Mops) BBICOKOIPOJYKTHUBHBIMHU SIBIISJIMCH COpTa
Tamxukuctan U Myxa006ar. BbIsSiBI€HO, YTO ONTUMaJbHBIMU 30HAMH IS
MOJIYYEHHUsI BBICOKOTO yposkas kaptodens (25 - 29 T1/ra) sSBASIOTCS 30HBI B
npenenax 2550 - 2700 M Hax yp. MOps, KOJTUYECTBOM OCaAKoB B mpeaenax 80 -
120 MM u cpeaHeMecsuHOM TeMmeparypoit Bozayxa 18 - 20° C. [1 - A], [4 - A],
[7- A

2. [lokazano, 4TO BBICOKas TeMIlepaTypa BO3AyXa IO - pPa3HOMY BIIMSET Ha
(dbopMHpOBaHWE MHOTHX IMOJUT€HHBIX MPU3HAKOB COPTOOOpa3LOB KapTtodens, B
YaCTHOCTH Ha (opMUpOBaHUE TaKUX MOP(POTOTUYECKUX TMPHU3HAKOB, Kak
KOJIMYECTBO cTebJiel, UX Macca, mMacca KOpHEH, macca kiayOHel u oOias
Oonomacca pactenuii. Hambosnee nepcrneKTUBHBIMU TO JIaHHBIM TMpPU3HAKAM
sBsUTACH copta Pamr, daiizaban, Tamkukuctan u Myxaooar. [3 - A], [4 - A],
[19- A], [25 - A]

3. BesiBiaeHsl oTiMuMs MO0 coAepkanuio xiopodmmioB (@, b) um  cymme
KApOTUHOMJIOB Y M3YYEHHBIX copTooOpa3uoB  kaprodensa. Ilokazano, 4ro
MPOIICHTHOE CoepkaHue XJopoduiia a K o0IeMy coJepKaHuio XJI0pOopHUIIIOB
Bbllle y copra TamkukucTaH, a KapoTHMHOMAOB y copra aifzaban, 4ToO
yKa3blBaeT Ha OMNpeJeeHHbIH BKIaJ (OTOCMHTETUYECKUX MUTMEHTOB B
(dbopMHUpOBaHKE aaNTAIIMOHHOTO MOTEHIIMAIA paCTeHHH. [2 - A]

4. BeisBrnena xoppenanuonHas 3aBucumoctb OCB u BJl B kieTkax JIHCThEB
pactenuii, yeM Bbilie BJI, Tem Hmwxe OCB, u Hao00poT. YCTaHOBJIEHO, YTO B
ycioBusiX tora TajpkukucTaHa HaOMOMaeTcss oOpaTHasi KOPPEIAIMOHHAS CBSA3b

Mexay UT u BYC nmucteeB kaprodens. [lokazano, 4to B gazax OyToHU3AIUU U
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KITyOHEeoOpa3zoBaHus dTa CBs3b Bbhicokast (= - 0.899 u r = - 0.934), a B aze
IBETCHUsI - cpemHss oOparHas cBsizb ( I = - 0.609). To ectb, mo mepe
MOBBIIICHUS TeMIEpaTypbl Bo3ayxa, Habmtomaercs cHuxkeHue BYC nuctbeB
KapTodens, 4TO OTPHIATEIBHO BIMSET HA MPOIYKTUBHOCTH COPTOOOpA3IloB
kapTodens. [13 - A], [14 - A], [18 - A], [20 - A ]

. B ycnoBusix XypocoHckoro paiioHa tora TamkukuctaHa HU3Kass KOHIIEHTpaIUs
coxeii B mouse (Cl = 1.97; SO,%= 2.35 mr/100 T OYBbI) HE3HAUUTEIHHO BIMSCT
Ha pOCT U TNPOAYKTUBHOCTH COpPTOOOpa3noB kaprodens. Ilpu BbicOKOi
koHueHTpamun comeit (ClI° = 3.94; SO,“= 4.70 mMr/100 r mO4BEI) B IOYBE
HamOoJiee  COJIEYCTOMYMBBIMU  OKa3ajuCh, TaKUE COPTOOOpa3lpbl, Kak
Tamxuxuctan, Hunydap u Myxa60at. [Ilpu Hambomnee BHICOKOW 3aCOJICHHOCTU
noussl (Cl =45.9; SO, = 44.58 mr/100 T mOYBBI) HE HAOIOJAIOCH TIPOPACTAHUS
KIyOHel copTooOpasiioB kaptodens. [11 - A], [34 - A], [45 - A]

. YCTaHOBJICHO, 4YTO MpHU JAJUTEIBHOM BO3JEHCTBUU CTPECCOpPHOro (pakTopa
(BpICOKass Temmeparypa BO3JyXa) Ha pacTeHUs KapTodess, MTPOUCXOAUT
B3aMMOJIONIOJIHEHUE  (PYHKIMOHAJIbHOM  aKTUBHOCTH  AHTHOKCHIAHTHBIX
depmentoB (COJ, AIIO, KAT). Copra xapTodens, ycTONYHMBBIE K BBICOKOU
TeMIeparype, 00JagaroT MEXaHU3MOM JIAOMJIbHO-BOCCTAHABIMBAIOIINX CUCTEM
3alIUTHl B CBSI3U, C YEM MPOSIBISIIOT OOJIBIIYI0 YCTOMYMBOCTh K BO3ICHCTBHIO
ctpecca. [2-A], [13 - A], [29 - A], [35 - A]

. Ilon BAMsHMEM yAaneHUs JUCTHEB MPOUCXOAMUT CYIIECTBEHHOE YMEHBIICHHUE
YPOKaHOCTH TE€HOTHUIIOB  KapTodes daiizaban, Myxabbar, AH-1,
Tamxukuctan ot 2.1 no 4.3 paza wim ot 52.22 no 76.92% , a y reHOTUTIOB
Hunydap u Pamt ot 1.6 mo 1.9 paza unu ot 37.5 no 46.67%. B cpennem
JaHHBIN TTOKa3aTelIh CHIDKAETCS Y BCEX TEHOTHIIOB KapTodens B 2.2 pa3a WA B
54.2%. [8 - A], [9 - A]

. B ycnoBusax XypoCOHCKOro panoHa rora TaJKMKUCTaHa IO IIPU3HAKY
MPOAYKTUBHOCTU  OCOOCHHO  OTJIMYaKTCs  coprooOpasisl  bynadmia,
Tamxukucran, Kiion — Ne73, Kion — 15tj, Kiton — Nel3tj u rubpua F; (Huydap

X Kion - 2) (ot 511 no 600 r/pacTenue), cpeaHsas ypoxKaHHOCTh COCTaBisAIa 25
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- 30 1/ra. [Ipu nocanke kaptodemnss BECHOM, JETOM U OCEHBIO MOKHO MOJTYYUTh
cOOTBETCTBeHHO 26.7, 21.4 1 13.4 T/ra ypoxkas, 3T0 yKa3bIBaeT Ha BO3MOKHOCTb
IOJly4YEHUs] TpeX ypoxkaeB KapTodesis B TEUYEHHWE ToJla B JIOJIMHHON 30HE

pecnyOauKH, 9TO COOTBETCTBYET 43.2 THIC. COMOHHM /Ta B BUE YKOHOMHYECKOTO

sddekra. [4-A],[6-A]
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PEKOMEHJAIU K TPOU3BOJACTBY

1. B 1NOYBEHHO-KJIMMATHYECKHX YCJIOBHSX XYpPOCOHCKOTO paioHa ora
TamxukucTana OT BBIpAlIMBAHUS TaKUX COPTOOOPA3LOB KapToderns, Kak
bynagpma, Tamxukucran (K), Kion - Ne73, Kion - 15tj, Kion - Nel3tj,
Kinon ®aiizaban u Fi(Hunydap x Kion - 2) MoxxHo mony4uuts oT 25 10 30
T/ra ypoxas. DT copTooOpasibl KapTodesns MOXKHO PEKOMEHIIOBATh K
IMUPOKOMY  BHEJIPEHUIO B  MPOW3BOACTBEHHBIX  YCIOBHSX  FOTa
TamxukucTana, Tak Kak B CpelHEM MOXKHO MOJYy4YHTh 27.5 T/ra ypoxas
KJIIyOHEel uin 6oJiee 55 ThIC. COMOHH/TA B BUJI€ SKOHOMHUUYECKOTO A PekTa.

2. Tlokazaremm BomHoro oomena (OCB, BJl, UT u BYC muctbeB) MOXKHO
PEKOMEHJIOBaTh B KA4yeCTBE  TECT-PU3HAKOB JUIA  OIpPEACIICHUS
YCTOWYMBOCTA  TEHOTHUIIOB W  TMPOTHO3HPOBAHUSA  MPOIAYKIITMOHHOTO

MOTEeHIMaNa KapTodessi B CTPECCOBBIX YCIOBUsX tora Ta/pKukucTana.
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xapkoro kimmata Tamkukucrana / MK, Tynos // JlymanoOe,

«lonumy, 2022 r. - 190 c.
54 - A. Ilatent. Ne TJ 1264, Crioco0 BbIpaniuBaHus OCEHHOro kapTodens. oT 8
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2022 1.
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JleTHasi mocaaka KapTogeJsisi B ONBITHOM I0Jie, XyPOCOHCKHIi paiioH, (I'yi10B
M.K., [1aptoeB K. u pa6oTHuku xo3siiictBo, 2018 r.)

I'yios ML.K. — onpeaessier akTUBHOCTH (pepMEHTOB
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B naGoparopum MosekyasipHod Ouosiorum U OumorexHosorunm HWMHcTHTyTa
Ootanuku, pusnosornu U reHeTuku pacrenuit HAHT u3yyaercss xummu4veckui
cocraB KiayOHel kaprogdeas (I'yios M.K., Acunos LI.M., IlapToes K., 2018 r.).

I'yno ML.K. u AsineB K.A y coproodpa3uoB kaprodesi, 2019 r

OCMATPHUBAKTH KJIYyOHH KapTodes, 2020 r.
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