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The monograph “Weather, climate and cotton” by F. A. Muminov generalizes/)

the 25-year research studies of the author and publications on cotton agrometeo- {§

rology. The effects of hydrometeorological factors on the rates of vegetation and
productivity of different cotton varieties are considered. Calculation methods are
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puplics. The indices are defined for the estimation of accumulation dynamics of
raw-cotton cellulose and thermal conditions for the formation of cotton-balls
maturation. Optimal dates for seeding, defoliation beginning and completion and
defoliation effectiveness, etc. are founded. . :
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© NPELUCJIOBHE

XJon4aTHHK — BeAylllass TeXHHUecKas KyJbTypa, KOTOpas HMeeT
Gospioe 3Hauenue B 3xkoHoMHKe CoBerckoro Cowsa. OCHOBHBEE mHO-
ceBHl 3TOH IeHHEeHWEH KyJbTYpPHl COCPENOTOYEHHl B peclylinkax
Cpenueit Asuu, paiowmel 6osee 85 9 BasnoBoro c6opa XJOIKa-CHpIa
"B Coserckom Cojoze, npuuem okoso 60 % mnpuxoautcs Ha A0JI0 Y3-
GeKHCTaHa — OCHOBHOH XJIONKOBOH ©6asbl cTpaHe. B Hacrosllee
BpeMsl OJHOH M3 FJIaBHBIX 3alay, CTOAUIMX Mepel XJONKOBOAAMH,
SIBJISIETCS] TIOBBIILEHHEe YPOXKaKHOCTH H yJyyllleHHe KayeCTBa BOJOKHA
xJonka-ceipua. PellleHne 3TOR 3anayd  BO3MOXKHO MNpH BHEIPEHHH
B NPOU3BOJCTBO HOBBIX BbICOKONPOLYKTHBHBIX ' COPTOB, 3G (PEKTHBHOM
HCOOJb30BAHUHU TPHPOIAHBIX peCcypcoB, B TOM HHCJE KJUMAaATHHYECKHUX
(agTopOB M IOTOAHBIX YCJIOBHH KOHKPETHOrO roja, NpH BhIpaiKBa-
HUHM XJIONMYATHHUKA U ero ybopke. , .

B wmouorpacguu o6obuieHbl pe3yabTaThl 25-J€THHX HCCJIEeJOBaHUH

aBTOpa M €ro NOyOJMKalMH 1[0 AarpoMeTeOPCJIOTHH  XJONMYATHHKA.
B He#l M3/0XKeHBI BONPOCH O BJHSIHHH arpo- W I'HAPOMETEOPOJIOrHYe-
CKHX (paKTOPOB Ha DOCT M Pa3BHTHE XJOMUATHHK, HA TEMIB HAKOI-
JIeHHS, CO3PEBAHHS 3JE€MEHTOB IIPOLAYKTHBHOCTH W Ha YpOXKaH XJjonka-
cripiia. PaccMoTpensl MeTOHE  JOJTOCPOUHOIO  arpoMeTeOpOoJIorHYe-
CKOTO TpPOrHosa cpeinell 06JAaCTHOH ypPOKaWHOCTH XJOMYATHHKA, OC-
HOBAHHBIE Ha CTAaTHCTHYECKOM aHaJHu3e 3aBHCHMOCTH YPOXKAHHOCTH OT
NPOM3BOACTBEHHHX, GHOMETPHUECKHX H arpOMETEOPOJOrHYECKHX (ak-
TOPOB. ‘
ABTOpOM ObLIH NPOAHAJH3HPOBAHLl H OGOGIUEHEl PE3YJBTATH KOM-
IJIEKCHBIX IOJIEBBIX ONEITOB Ha ArpOMETEOPOJOTHYECKOH CTaHUMH
Boscy sa -nepuox 1959—1980 rr., mMaTepua’isl CTaHAAPTHHIX H Te€Ma-
THYECKHX HaOMIofieHH#l 3a XJONYATHHKOM Ha arpoMereopoJoruye-
CKHX CTaHIHAX M FOCCOPTOYYACTKAX, AAHHLIE DKCHEAHIMOHHBIX HCCJIe-
JOBaHU#, BHIMOJHEHHBIX aBTOPOM COBMECTHO C COTPYAHHKAMH OTieja
arpomereoposiorny CAHWI'MU, KoTOpbIM aBTOp BhIPaKaeT rayBOKYIO
6J1ar0aPHOCTD.

HosBaenuio MOHOrpaduu CNOCOGCTBOBAJO MHOTOJIETHEE COTDYAHH-
yectBo aBTopa ¢ A. K. A6ayanaesbim, X. A6ayaaaessm, H. C. Ko-
nosasoso#, H. H. Ocunosoii, O. H. PefisBux, B. O. YcMmaHOBBHIM,
C KOTOPBIMH 6bIJ1l BBIIOJIHEH DA COBMECTHHIX pabor. Bosbuyio mo-
MOLIE TIPH NOATOTOBKE PYKONHCH K nedaTu oxkasamau H. M. Hcafikuua,
H. K. Kum, II. M. Tamkenr6aena, C. Xannxosa, O. H. Xpamosa, 3a
YTO aBTOP BhipaxKaeT UM 6JIarofapHOCTb. ,

ABTOp CUHTaeT CBOMM NpHSATHHIM HOJATOM BHDAasuTh OJarogap-
HocTh A-py reorp. Hayk H. C. OpsoBckoMy 3a IpOCMOTp PyKONHCH
M IeHHbIE COBETEHl 110 ee YJIYUIIEHHIO. ‘ ; :
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CNMCOK OCHOBHBIX OBO3HAYEHH I

BEPXHOCTH

Beauunna O6osnavenue Enyunna
Cymmapuast palmauxﬂ ‘ - Q JIok fm?
IMornowennas cyMmapHas pafnalus nojeM Qo Jx /M2
ITormomenkas cyMMapHas pajHalHs Qx Jx/v?
XJIOMYATHHKOM ‘
Pannansonubiii 6ananc ‘ R Tk [m?
Pajnaunonunil 6ananc XJI0om4aTHHKA Ry T fm?
'3aTpathl Temia Ha CyMMAapHOE HCTapeHHe - LE JUk M2
Typ6yseHTHBIH Tenmoo6MeH P T m?
CymmapHOe HCIapeHHe E MM
3amacel TPOXYKTHBHOH BJary "4 MM
Pacxonbl HPORYKTHBHOH BJard AW MM
Cpennsasi cyTouHas TeMIepaTrypa BO3AyXa ¢ °C
DbdexrTHBHAN TEMilepaTypa BO3AYXa Tsg °C
CyMMma ocajfkoB u MM
KosnyectBo HHXKHeH 0GIaqHOCTH ¥4 6aann
Jebuunyur HachIleHHs BOAAHOTO Hapa - d rlla”
XoastiicTBeHHEIH ypoxkall XJIONKa-CHpIA Yy jra
Jomoposubifi ypoxka# XJonka-cepia Y u/ra
Hapxsemuast macca” xJ0M4aTHHKA . M Kr/m? u/ra
Bec xJomKa-celpia B OZHOH KOPOOOUKe m r
KoMmniieKCHbIE KO3GGHUEEHT. BO3SMOXHOTO K GespasmepHas
COXpaHeHHs BCXOAOB -
Kosoduunent xossiicrBeHHOH 3¢ (eKTHB- Kxoa 6espasMepHas
HOCTH YpPOXKas .
IIponoaxuTebHOCTS MeXK(asHOTO nepuona n JHH
Yucao 6YTOHOB ng LIT.
Uucno xKopobodek ng miT,
Yuceao pacKphIBIIUXCA KOPoBoOueK fip IUT.
Yueno co3peBmIHX Kopobouek e WIT.
Upeao CHMIOAMANBHEIX BeTBEH Heg WIT.
Boicota riasHoro cre6ast wa gaty nperte- Ay cM
HHSA
Bricora ryiaBHoro crebnst Ha AaTy pacxpm- hy cM
THSI KOpoBouek :
[Tnomazne MuCTOBOH HMOBEPXHOCTH HA AATY Ly ThiC. M%fra ”
LBETEHHS ‘
MakcumasbHa® IWIOWAE JIMCTOBOH -110- Lyaxe ThIC, M%[ra
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I'JTIABA 1. APEAJI BO3EJIibIBAHHUS XJOMYATHHKA
H KITUMATHYECKASI XAPAKTEPHCTHUKA
XJONKOBOOYECKHX PAHOHOB CCCP

1.1. Apeas BO3Je/bIBAHHA XJON4AaTHHKA

XJIOMYaTHAK BO3JEJbIBAeTCA BO MHOTMX - CTPaHaX Mupa ¢ JpeB-
HeHHuX BpeMeH. ApxeosoruyeckHe HAXOAKH AAlOT OCHOBaHHE CUHTATb
poauHO# xJomuaTHuka MHAMIO: NPU pPacKONKax JApeBHefllero ropoia
Moxenpxkonapa B JoauHe pekn Mup Obiin oOHAapy:KeHbl  KyCOYKH
TKaHHd U3 XJOmKa. DTO CBHIETEJNLCTBYET O TOM, UTO eumle 3 ThIC. JeT
JO H. 3. Ha Teppuropuu MHauu ucmosnb3oBasu XJjomuyaTHuk. Iloa-
‘TBepXKJEHHE 5TOMY MOXHO HaHTH H. B paboTax JPEBHErpeyecKoro
ucropuka I'epopora (V B. n0 H. 2.), OTMeYaBLIero, 4TO HHAYCH eIle
B V B. 10 H. 3. HOCH/IU OJEXKAY H3 XJONKOBHEIX BOJOKOH. [lo3nmee, no
MHEHHIO MHOTHMX yuYeHblX, U3 VHAMM XJIONMYaTHHK paclpoCTPaHHUJCSH
Ha samaj M CTaJ] Bo3feJnBaThcsa B Kpane u Typm/m Hponnx XJI01-
uatHUK B Kutall u apyrue crpanb Asuu.

B AMepuxe LEHTPOM 3apOXKJEHUS] KYJbTYPHl XJIOMUAaTHHKA B ApeB-
HOCTH MOXHO HasBath Ilepy, Mexcuky u I'Baremany. JlpeBHHe HH-
Aefinbl BHIpAIIXBAJH XJOMUATHHK 3aJ0Jro A0 INpPHXOAA eBpoleilueB
‘B 3TH CTDaHHL
- Ha reppuropun pecny6ux Cpem{en Asnu u B 3akaBka3be XJOI-
YaTHUK Takxe i fABJsgeTcs OJHOH H3 JpeBHeHIHX KyJabTyp. Haponb
Cpenneit Asuu yXe B Hauajse Halled 3Dl He TOJBKO BO3JAEJLIBAJH
XJIONMYATHUK, HO H OBUIM 3HAKOMBI C HCIOJb30OBAHHEM €ro- BOJIOKHA.
ApxeosorHyecKne pAaCKOINKH, INPOBeIEHHbE B [APEBHEM TOPOAMLIE
Tonpak-Kana, ochoBannom B I—V BB. H. 5., IPHBJIEKIM BHHMaHHe
YYEHHIX TEM, YTO CpPelH HaXOJOK. GbLIH 06Hapy}KeHbI ceMeHa XJomyat-
HHKa H oépmaxn xJonyatobymMaxHblx TKaHe#. CJenoBartenbHO,,
MOXKHO II0OJIaraTh, YTO XOPe3MHHIE MHOTO BEKOB Hasaj OblIM 3HA-
KOMBI C BO3JeJbIBAHHEM XJONYaTHMKA # 0O0paGoTKOH  BOJIOKHA
XJIONKA-CHIPILA. : » .

B apeBHOCTH XJIOMYATHHK ‘BO3JENHIBAJICA HAa HEBGOJBIIHX ~yuyacT-
KaX, 4aCTO KakK JEeKOpaTHBHOe H CaloBoe pacTenue. BoJiokHo npous-
BOJAHJIOCH B MaJ/JOM KOJIHYECTBE, IIOCKOJBKY OHO OTAEJSIOCH OT CeMSH
BPYUHYIO HJIM C MOMOIILIO TPHUMHTHBHEIX NpHcnocobsennsi. [Tosromy
TKaHH M H3JeJHMs M3 XJIolKa OblIM NpeIMeTaMH POCKOIIH H COOTBeT-
CTBEHHO He OBIJIH JOCTYNHBI A/isi GEIHBIX CJOEB HACEJeHHS.

XJIONKOBOACTBO B OCHOBHOM HAauajo pasBuBaThca B XVII—
XVIII BB. B XVIII B. u ocobenno B nauase XIX B, xorpa 6buid
H300peTeHbl BOJIOKHO-OTAE/HTE/bHBIE MAIUMHBl, BO3JeJblBAHHE XJOIM-
YaTHAKAa H IPOM3BOACTBO XJOMNUATOOYMaXHHX TKaHefl W JApPYyrux
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u3leauil U3 HEro CTAHOBHTCSl BeAYLIEH OTPAc/]bl0 9KOHOMHKH B UH-
nauy, Kurae, Erunte, CIIA u apyrux cTpanax wmupa. JaapHelmiee
yBeJIHYeHHe IMPOH3BOACTBA XJIONKA-CHIPIA M TEKCTHJLHBIX TKAaHeH H3

- Hero mnocJjenosaJjio 3a HBOﬁpQTQHI/IeM Hpﬁ,ZLI/IJIbHOﬁ MAaiuHbl, MEXaHH-

MECKOT0 TKALKOr0 CTaHKa W APYTrofi TeXHUKH AJs nepepaéomn Tpo-
JYKIHH XJONYaTHHKA.

XJIOI4aTHUK — YHUBEPCAJbHOE DPaCTeHHe. Bce ero uacra sBas-
IOTCSl LEHHBIM ChipbeM JJifl IPOMBILIIJIEHHOCTH K MOIYT ObITb IIOJ-
HOCTBIO HCHOJB3OBAHBL AJAA HYXJA HapOJHOTO . Xo3dficrBa. Ha ux
OCHOBE MOXHO nosiyuarh Gojee 1000 pasnuuHbIX IPOAYKTOB, Heoﬁxo-
IVMBIX H II0JI€3HBIX 4enoBeky [106]. ‘

CaMoe HIeHHOe Y XJIOMYATHHKA — 3TO BOJOKHO. OcHoBHas Macca
XJIONKA-BOJMIOKHA -~ CJAYKHT HEOGXOAMMBIM CHIPbeM AJIS TEKCTHJABHOM
IIPOMBIIIJIEHHOCTH.  XJIOIIKOBOE  BOJIOKHO HJET TakKe [JIsl IIPOU3BOA- .
CTBA - CIELHANBHEIX TeXHHYECKHX TKaHel,” OpeseHTa, LeJIyJOHAA, -
$uabTpoB B T. A. XJIONOK HE TOJbKO OJ€BaeT 4eJOBeKa, HO H KOPMHT.
CaMBIM LEHHBIM OPOAYKTOM IepepabGOTKH CeMAH XJONYaTHHKA fABJs-
ercst 'MacJylo, KoTopoe cocrasjser. Gonee 50 .% obmefi cTouMoOCTH TIpoO-
JYKTOB, HCNOJb3yeMBIX B HPOJOBOJBCTBEHHBIX M TeXHHYECKHX LeJX.
PaduuupoBaHHOe - XJIONKOBOE Macj0 00JazaeT OYeHb BHICOKHMH IH-
IIEBHIMA KadeCTBAMH W B Hallefl cTpaHe, B 0COGeHHOCTH B ¥Y30exu-
CTaHe, HAXOJMT IUHPOKOe NPHMEHEHHe B KYJHHAPHH H KOHCEpPBHOH
nipomelieHHocTH. OCTaloliuicH Noce OTAeJeHHA Macjaa XJONMKOBBIH
JKMBIX M WIPOT — GoraTeii” OenakaMu KOpM  [Js XKHBOTHBIX. 3
XJIOMKOBOrO Nyxa (JHHTA) H3TOTABJAMBAIOT HCKYCCTBEHHBIH LIeNK, HC-
KYCCTBEHHYIO KOXY, (OTO- M KHHONJIEHKY, HeObloleecs CTeKJo, Haa-
CTMacChl, JIaKH, MEAMIMHCKYI0 BaTy K JAECATKH IPYTHX H3IeJHH.

Ecau B navase 60-x rofoB xJ/IOmuaTHUK BO3jeabiBajcs B 50 cTpa-
Hax, TO B Hauaje 80-X rojoB ero Hadajum KyJbTHBHPOBaTb B 82 cTpa-
HaX, HA BceX KOHTHHeHTax (rabu. 1.1). IloceBm xJomuaTHHKa 3aHM-
MAaT OKOJIO 33 MJH. ra, 4ro cocrapJjaser 6oJgee 40 % njomaznu, oTse--
JEeHHBIX 10J HNpsiAnabHBe KyabTypsl [124]. Hauboapmas maomans
IOf IOCEeBAMHM XJON4YAaTHHKAa HaxoauTess B Asum m Oxeasuu, BTOpoOe
MecTo 3apmmaer Cepepnasi n IlenTpasnbHas AMepuxa, 3aTeM CJEAyeT
Adpuxa, IOxHas AMeana u Espona. Ilo nauuwmm pabor [71, 130],
OCHOBHBIMH TPOHM3BOAUTENSAMK XjomuatHuka ssisiorcs Kuarai, CIIA,
CCCP, Unans, Ilagucran, Bpasunnga, Typuus, Eruner, Mexcuka,
ABCTpamm u Cynan. Ha pomio aTux CTpaH NIPHUXOAHTCS Goee 80 %
MHPOBOTO IPOH3BOACTBA XJONKa-chipua. OAHAKO 32 NOCJEAHION HUer-
BEpTh BEKa MPOH3BOACTBO XJIOMKA-CHIPUA POCJIO MEeJJIeHHO, B OCHOB-
HOM 3a CuYeT IOBBILIEHUS YPOXKAHHOCTH, NOCKOJBKY IOCeBHblEe IJIO-
Iaay B 3TH I'OJbl NPAKTHYECKU He YBEJHYHUBAJHCE.

B moc/nennne TOAB Ha COCTOSIHHE MHPOBOIO IIPOH3BOJACTBA XJOI-
Ka-ChIpIla 3HAYHTEJbHOE BJIMSHHE OKa3blBaeT HHTEHCHBHOe pa3BHTHE
xymonkoBoncTea B Kurafickoit Haponuoi#t Pecny6anke. o mpousson- -
CTBY XJIONIKOBOTO -BOJIOKHA Kurall 3aHNMaer Temepb IIepBOE MECTO
B Mupe. B 1985 r. specy Oblio mpomssedeHo 4147 THC. T XJONKOBOIO-
BOJIOKHA, 4TO COCTamJjsieT = Gosee 25 9%  MHPOBOrO IPOH3BOACTBE
(ra6a. 1.2 m 1.3). = ,
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Coserckuii Coi03 IO IPOM3BOACTBY XJONKA-BOJOKHAa 3aHHMaeT
BTOPOE-TPETbE MECTO B MHpe M ILIECTOe MECTO B pacuere Ha Ayly
gaceqenusi mocie I'peunun, Cupud, HaKHCTaHa Typuun u CHIA

Tabauna 1.2

lpoussoncTeo xJuonkosoro BosokHa B CCCP m HekoTopeix 3apy0exHBIX CTpaHax
‘(nannsie HCY CCCP)

Bcero, THC. T : B pacyeTe Ha Ayilly HAceJeHHs, Kr
Crpana

1985 . 1986 r. 1985 r. 1986 r.

CCCP : 2782 2647 10,0 9,4
Kurai 4147 ' 3470 4,0 3,3
- CIOA : 2947 2286 12,3 9,5
AprenTuHa 165 105 5,4 3,4
Bpasuius 926 810 6,8 5,8
I'Baremana 67 41 8,4 5,0
I'penuga . 181 165 18,2 16,6
Eruner 460 431 9,5 8,8
Hnpus , 1400 1524 1,9 2,0
Mexkcuka 196 169 2,5 2,1
ITagucran - ’ . 1150 1176 12,0 11,9
Cupust 180 147 17,6 = 13,9
Cynan 196 147 9,1 6,6
Typuug 517 479 10,5 9,5

(ra6a. 1.2). Tlo nJjomagu moceBa XJONUAaTHHKA INePBOE MECTO .IIPH-
HajnexuT WHnud, OJHAKO NO HPOH3BOIACTBY XJOIKOBOIO BOJIOKHA
WMunus saHuMaeT yeTBepTOe MECTO B MMpe.

Ha ponwo naubonee HeHHBIX TOHKOBOJIOKHI/ICT}:JX COPTOB XJONYarT-
HHKAa B MHPOBOM IPOH3BOACTBE - XJIONKOBOTO BOJIOKHA MPHXOAHTCA

Ta6.1mﬁa 1.3

Mpou3BOACTEO XJONKOBOI'0 BOJOKHA B CrpaHax MHpa B ce3oHe 1987-1988 r,

I'Ip;;srllsﬁgfmo flrowans | Ypomaii- | Skenopr | Hummopr n;gg;g'
Crpana BOJIOKHA nocesa, HOCTB, XJIONKA, XJIONKa, XIOTKE,
e, T THIC, TA Kr/ra THC. T THC., T THIC, T
CCCP 2507 3485 719 589 174 2180
Kurait 3815 4803 785 327 1 4055
CIIA - 2800 4050 691 1526 2 1635
Wnpus. ‘ 1657 7506 221 22 87 1716
[Takucran 1308 2470 530" 698 1 664
bpasuius 741 2252 329 65 50 698
Typuus 523 600 - 872 60 50 474
Eruner 394 412 908 167 40 283
Mekcuxa 236 242 980 87 . 4 136
ABcTpanus 218 170 1282 210 23
Cynpan 187 414 452 - 196 25
T'penus 160 202 792 35 50 180
Cupus 130 129 1008 54 75
3umBabse 120 265 453 65 ‘
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menee 20 %. Irtu copTa XJIOTYaTHUKA BO3JEJEIBAalOTCA BO  MHOIHX
cTpaHax Mupa, npexze scero B Erunre, Cyname, Cepepnoii bpasu-

_ JIWH, Hnrepnn CHIA (wrar Apusona). B Coserckom Cowse TOHKO-

N

BOJIOKHHCTHIH XJIOMYAaTHHK 3aHHMaeT okoso 13 % Bcefi moceBHOH MmJIO-
ulafM, BOSJENBLIBAETCS B OCHOBHOM B IOXKHHIX pafioHax Ys0ekucraua,
Typxmenun u Tagxukucrana.

MupoBoe IPOUBBOACTBO XJONKOBOTO BOJNOKHA B IHOC/ENHHE IOJBI
YBEJHYHJIOCH B CBAH C IOBHILIEHHEM ILeH Ha XJIOTIOK, odunHaNbHOH
MOJIMTHKOH NIPAaBHTEJNbCTB Psifia CTPaH, HalpaBJEHHOH HA CTHMYJHPO-
BaHue BO3JEJBIBAHHSA XJomyaTHHKa [71].

1.2. NpoussopcTeo xaonka-ceipua B CCCP

KynpTypa BO3JeJbIBaHMS XJONYaTHMKA B Hallef CTpaHe HMeeT
MHOTOBEKOBY10, HcTOpHI0. COrsiacHO HOBEHIIMM  HCCJEe/JOBaHMAM,
B Cpenue#t Asun xsonuaTeuK Bo3feabBaercs ¢ VII—VI BB. fo H. 5.
CeeleHnst O XJIOMYAaTHEKE M BheJKe TKaHefi u3 xJjonka B Cpenueit
Aszun m AsepbGaiiikaHe MMeIOTCAd BO MHOTHX HCTODHUECKHX apXHBHBIX
MaTepHasaX, TJAaBHBIM 00pasoM. B BOCTOYHBIX PYKONHCSX, COIJIACHO
KOTOPHIM B X B. GOJIBIION H3BECTHOCTBIO MOJIb30BAJHChH. LIENKOBHE H
XJIOMKOBLIE TKaHH, BhipaGoTanubie B TamkenTe, Byxape, Camapkanje,
Mepee (Mapsl). OgHako B pesyJbTaTe HalIeCTBHS MOHTPOJBCKHX
3apoeBartesel B Havase XIII B. xJonkosoxcrso B Cpenneli Asuu mpu-
XOAHT B YHAaJOK, XOTA B OrPaHAYEHHBIX pasmepax xnonanHHK npo-
JOJNZKaJMU BpraIIII/IBaTb

Ilocsie MpOXOMKHTENPHOrO NEPHOAA YHALKa ONKHBJEHHE XJIONKO-

Boacrsa B Cpenueli Asuu nHauastock toasko B XVIII B. B XIX B. mpo-
H3BOJACTBO XJIONKA-CHIPIla HAYMHAET YBEJHUMBATHCS, OCOGEHHO IOC/e
npucoemunenns Cpeanedt Asuu x Poccuu. Bo Bropoii nosopune XIX B.
xak B Cpenneii AsuH, Tak H-B 3aKaBKasbe IOCEBH XJONYATHHKA MO-
CTeNeHHO PACWIMPSJIHCh M BaJioBble COOPBI XJIONKA-CHIpHA YBENHYH-
BaJIUCh.
- B 80-x roaax npoumoro BeKa MOCEeBHbIe 0L aAu ‘MOj XJI0mYaT-
HUKOM cocTaBjsand 60—70 TbiC. ra, mpu 3TOM BaJOBBIH  COOp ObLI
40—50 TRIC. T XJONKAa-ChIPLA. HeCMOTpﬂ Ha YyBeJAuYeHHe IPOU3BOJ-
€TBa XJOIKAa-Chlplla, MNOTPeGHOCTh TEKCTUJABHOH HPOMBIIJIEHHOCTH
Poccun yposiersopsasach riaBHEIM 06pa3oM 3a CYET XJONKOBOIO
BOJIOKHA, NPHBE3EHHOTO H3-32 TIpaHHuBl — H3 AMepuxu, Erunra u
Hpana. Tlepep mepBoi#i MHPOBOH BOMHOH AOJSI MMIOPTA XJOIKOBOIO
BOJIOKHA cocraBassaa 6oaee 40 % obue#t norpebHOCTH B HEM.
B 1913 r. moceBH xJ0OmMYaTHUKa 3aHUMaJu OKoJa0 700 Thic. ra, a mpo-
H3BOACTBO XJIONKOBOTO BOJIOKHA MeHee 4eM HAaIOJOBHHY  yAOBJETBO-
psJ0 BHYTPEHRHE cnpoc. B roabl nepsoil MHPOBOH BOHHE XJONKOBOJA-
CTBO IpHULIO B YNaA0K, YCYIYOHBIUHIICS BO BpeMs rpamnaﬂcxon
BofiHbl B Typkecrane u B 3aKaBKasbe.

B 20-e rogsl OblIM pelleHHl BONIPOCH OPTaHH3aUMM M CO3LaHHS
MaTepHaJbHO-TEXHHUECKOH 6435 XJOIKOBOACTBA, 4TO .MO3BOJHJIO COO-
pate B 1928 r. 790 TeIC.-T XJUODKa-chipua, T. e. OoJblie, yem

.
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B 1913 r, korga sajoBhii cGop ero Coctapusa 744 ThHC. T. 3a romu

nepBoﬁ H BTOpOI/I OATRJACTOK HOTpe6HOCTH HapOlI.HOI‘O xo3saiictea Cor
Berckoro Col03a B BOJIOKHE CTaJH TIIOJIHOCTBIO YAOBJETBODATHECH 34

c4yeT COGCTBEHHOTO TIPOUSBOACTBA. ycnemﬂoe pelieHne = BOIPOCOB
opraHusaliH CeMEHOBOACTBA, BbIBEAEHHE HOBBIX COPTOB M HX paﬁOHI/I-
poBanne, JaJjibHeiee npeoﬁpasqaaﬂue CeJbhCKOT'O: XOBHI/IC’I‘B&, pas-

‘ ‘ Taémua 14
Hpoussoncreo xaonka-ceipua 8 CCCP

Tlocesnas TJIOIIA Ak, THIC. I Bagoseit cGop, THIC. T YpoxaiHoCTh, L/ra
Ton . B T. 9. TOHKO- B T. 4. TOHKO- | B T. Y. TOHKO-. '
BCETO | BOsIOKHHCTOTO BCero | ponokmueroro | CPEAHAR | posoknHCTOrO
1913 702 744 10,8
1928 971 789 8,1
1940 2076 - 179,0 2237 166,0 10,8 10,8
1950 2316 i 3539 . 15,3
1960 . 2192 191,1 4289 315,8 19,6 15,3
1970 2746 - 966,2 - -6890 624,3 25,1 24,7
1971—1975 2810 285,4 7667 655,7 27,8 23,1
1976—1980 = 3043 348,3 8647 794,0 28,1 22,7
1981—1985 3243 443,4 8314 1087,7 25,6 24,6
- 1985 3320 - 481,0 8755 1141,4 26,4 23,8
1986 3441 498,0 8233 1190,6 23,7 23,9
1987 3524 487,0 8089 1182,3 22,7 24,3
26,3 24,5

1988 3421 545,3 8994 '1332,8

‘.

BUTHE HAYUHHIX HCCJAELOBAHHI M JAPYyrHe MEpONPHSTHS B 06aacTu

* XJIOTIKOBOACTBA COAEHACTBOBAJH OLICTPOMY - POCTY H DasBHTHIO 3TOH
orpacau, 1 yxe B 1940 r. mpoussoacrso 8 CCCP xsonka-cbipua n0-

crurao -Gonee 2,2 man. v (taba. 1 4)

C 1930-x romoe B IoXHHIX paiionax Cpexnne#t Asum u Asepbaiiz- -

xana Bnepsole B CCCP Havaan BO3ZesBIBATH TOHKOBOJIOKHHCTHIE
COpTa XJIONUATHHKA. DbLliM BBe3eHH 'H HCHLITAHBE €THIIETCKHE H aMe-
PUKO-ETHNIETCKHE COPTA, KOTOPHIE O0KAa3aJHCh HH3KOYPOXKafHBHIMH HJH
OUeHb MO3[QHECHEJHIMH. 3a KOPOTKOe BpeMsi OblJH BbIBEJEHBl COBET-
CKHMH CeJIeKIIHOHEPAMH HOBble IeHHBEle TOHKOBOJIOKHHCTBIE COpTa
XJIOMYaTHHKA, XOPOIIO KyJbTHBHDyeMble B YCJOBHAX DE3KO KOHTHHEH-
tranbHoro kaumara Cpexuelt Asuu. K 1940 r. moceBbl XJ0OmYaTHHKA
TOHKOBOJIOKHHCTHIX COPTOB 3aHHMaJgu okono 9 Y% obuie#t niolann
(cm. Taba. 1.4).

B roam Beauko#i OrteuecTBeHHOH BOMHBI IJOWLAJZH TIOCEBOB H

YpOXKaHHOCTb XJONMYATHHKA YMeHbIIHJAHCh., K- KOHIY -BOHHBI BaJIOBHIE
c6op XJIONKa-Chipila CHH3MJCA TOYTH B ABa pasa; Tak, B 1945 r.
6ui10  cobpamo 1,16 -MaH. T XJONKa-Chlpia IpH  YPOXKAHHOCTH
9,6 ufra. B nocseBoenubifi nepuon Gbij NPUHAT PAM Mep IO BOCCTa=
HoBJeHn1o xJonkooactsa B'CCCP.

B 1960 r. moceBHas mJOWIAAb XJONMYATHHKA yaennqmacr) pi ()
2192 rteIC. Ta, BaJOBOe  INPOH3BOACTBO XJIONKA: "CHIpIA  COCTABHIO

4289 TmIC. T., ypoxaiiHocTh 19,6 n/ra.
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3a 25 jger (c 1960 r.) mpoussojcTBo XJsomka-cepua B CCCP
Pesko BO3POC/IO B OCHOBHOM 3a CHeT PACUIMPEHHs MJIOMaAH NOCEeBOB
¥ TOJBKO B HEKOTODOH CTEleHH 3a CUYeT MOBLILIEHHS YPOKAHHOCTH.
B 1988 r. mop mocepaMu XJONMUYaTHHKA Oblio 3aHATo 3421 ThiC, T4,
¢ KOTOPHIX Oblio cobpado 8994 ThIC. T XJONKa-ChpHA, B TOM UHCJE
1332,8 THiC. T TOHKOBOJIOKHHCTHIX COpPTOB (CM. TabJ. 1.4).

Hauunas ¢ 60-x TOHOB XJOMNOK-CHIpel, INPOH3BOJAMTCH B Y36exu-
crane, Tagxugucrane, Typxmenucrane, Asepbaiiaxane, YumKeHr-
ckolt obmactn Kasaxckoii CCP u OQuicko#t o6aactu Kuprusckoit CCP.

Ta6auna 1.5

"p0H380ﬂCT80 XJIONKOBOrQ BOJIOKHA NO COIO3HBIM pecnyﬁnuxam

Banoenii c60p, Thic. T - Ypoxcaﬁuom‘b, un/ra
B CpenHeM 3a roj ' B cpeiHeM 3a FOX, |
Teppiopus ‘é‘“’ io'; gli ol lél} g % 1985 r. [ 1986 .
5| &|2| 8|88 | &) B |
CCCP- 2474 2612 2453 2782 2647 8,8 8,6 7,6 8,4 7,6
B TOM YHCJE: )
Vabekckas CCP - 1580 1620 1509 1728 1616 9,2 8,9 7,8 8,7—17,9
Kaszaxckag CCP 103 97 93 99 109 89. 8,3 7,2 7,6 8,5
AzepBaiinkan- 147 203 212 258 266 7,2 8,8 7,2 8,7 8,8
ckas CCP . .
Kupruackas CCP 68 65 . 26 18 21 9,2 .89 5,8 6,3 7,1 .
'éé}gxnxcxax 262 289 278 291 289 9,9 9,8 9,0 9,3 9.2
TypkmeHckas 314 338 ,335 388 347 7,2 6;7 ‘6,3 6,9 5,3

CCP

Haraspnoe mpencraBienve O AMHAMHKE IIPOM3BOACTBA  XJOMKO-
Boro BoJokHa B CoBeTckoM Col03e MOXKHO MOJYYHTb 0O JaHHBIM
Taba. 1.5. 3a roam 8—10-f NATHIETOK 3aMeTHbIH pOCT HPOU3BOJ-
CTBA XJIONKA-BOJIOKHA OTMeuaJcsi Toabko B Asepbaiifkane, rue cpel-
HUfl ropoBsofi ypoBedb B 1985—1986 rr. mpemmimas IoxasaTenH
19711975 rr. wa 77 %. [IpoU3BOJCTBO XJIOMKA-BOJOKHA B LEJOM IO
Coserckomy Co103y poOC/IO TOJIBKO 3a CYET YBEJHYEHHS MOCEBHOM
nJomanu, Koropas B 1988 r. 6uina Gosblue, yeM B 1965 r., Ha 40 %.

Cpennsisi ypoxai#HOCTh XJONUATHHKA NO BOJIOKHY B Y36ekHcTaHe
3a nocjennue 20—25 ser m3MeHAJNaChb B BeCbMa IIMPOKHX INpeJesax:
or 13,7 no 2,7 u/ra. YpoxafiHocTs XJonuaTHHKa B 70-x romax Obuia
BbICOKOH, ocobenno B Xopesmcko#i u CypxaHaapbHHCKOH 06aCTX,
rae oHa npesnimaja 13,0 m/ra. B nocsepyiomue rons OTMEYasoCh
YMHbUIEHAe ypOXKaHHOCTH, OCOOeHHO 3T0 ObLIO 3aMeTHo B Kawka-
napbunckolt, Ixusakckofi obmacrsax 1 KKACCP. Peskoe cuukenue
YPOXKaAUHOCTH XJIOMYATHHKA TO BOJIOKHY OTMeuasioch B 1981—1985rr.

B Kasaxcrane u Kuprusuu. Bosee crabuiibHbl ypoXaHHOCT M IPO-
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U3BOJCTBO XJONKa-celpua B Tagxukucrane (raba. 1.6), rae ypoxai-
HocTh 3a nepuox 1981—1986 rr. cocraBasina 9—10 1u/ra.

B mocnexnne ropel oTMeuaNnCh He TOJBKO YMEHbLIEHHE YDOXKAas
. XJIONKa-Chiplla, B TOM YHCJe XJONKOBOrO BOJIOKHA, HO TakXke YXy.I-
lleHHe KauyecTBa CHIpbs. ITo3TOMy BO BCEX XJIOMKOBOLYECKHX pecmy6-
ankax Coperckoro Coi03a MHTEHCHBHO MPHHAMAIOTCS Mephl AJS IIO-
BBHIIIEHHS] YPOXKAHHOCTH XJOMYATHHKA, KOTOPOE OCYLIECTBJAETCS My-
TE€M 3aMeHbl CTaphlX COPTOB HOBLIMH BLHICOKOYPOXKAHHBIMH, BHEIPEHHS

Tabmuua 1.6
IpoussopcTeo xaonka-coipua 8 Tanxuxckoi CCP

Mocesnas naowann, Thic, ra Ypoxaiinocrs, 1/ra . Banopmii c6op, THC. T

Top .| B 7. 4. TOHKO- B T. 4. TOHKO- B T. Y. TOHKO-

Beero BOZIOKHHCTOrO | B CPERHEM | popoknmctoro | BCEro BOJIOKHHCTOT'O
1940 106,1 41,3 16,2 14,5 172,4 57,5
- 1950 126,0 48,0 22,9 20,1 - 289,0 96,5
1960 172,4 72,3 23,2 - 22,7 399,4 129,9
1965 228,0 © 79,9 26,7 27,5 609,5 219,8
1970 254,0 84,2 ‘28,6 30,9 726,6 260,1
1975 271,5 78,8 30,8 30,2 . 836,0 240,1
1980 308,5 - 97,3 32,8 32,4 1010,7 315,4
1981 305,7 95,3 30,4 30,7 929,4 292,5
1982 307,8 - 100,9 29,5 30,9 907,9 - 811,8
1983 306, 8 105,4 28,7 26,4 880,4 278,2
1984 308,0 97,0 30,3 - 29,4 - . 932,0 . 285,0
1985 . 311,4 88,4 30,0 31,5 935,0 278,0
1986 308,4 98,1 29,9 . 31,5 921 ,4 308,6
1987 322,9 91,3 26,9 30,3 871,7 . 276,4
1988 320,3 107,4 30,1 31,4 963,6 327,8

N ;
€eB0060pPOTOB, aKTHBHOH GOpbOH € GOJIE3HAMH XJONYaTHHKA, PalHO-
“HaJbHOTO pas3MelleHHsT COPTOB IO TeppuropuH, Gosaee s3hdexTus-
HOTO HCIOJIb30BAHUS NOYBEHHO-KINMATHUECKHX ( PeCypeoB XJIONKOBOA:
YeCKHX padOHOB M T. [.

1.3. Kaumar XJ0NKoBOJMECKUX paifoHOB

XuonkoBonueckne pafonnl Coserckoro Cowsa , pacHosOXKeHH Ha
Tepputopuu OGaccelina Apaasckoro mops u. Kypa-ApakcHHCKOA HU3-
mennocrn Asepbafimxanckoii CCP (puc. 1.1). TloceBHbie MaccHBH
XJIONMYATHAKA, KaK BUAHO M3 pHC. 1.1, CKOHIEHTPHPOBaHH NpeuMylle-
CTBEHHO BOJIH3H BOJHBIX aDTEPHH, B NMPEIrOPbSX, TODHBIX H MEXTop-
HBIX NOJHHAX, T. €. B paHoHax, HauGosee obecneuyeHHBIX BOLOH IS
opowenusi. ITlocsennee ¥ omnpenesuJio B OCHOBHOM Te = HCTODHYECKH
CJIOKHMBLINECH M JOCTATOUHO - 060COGJEHHbe B  TEPPHTOPHANBHOM H
MOYBEHHO-KJHUMATHYeCKOM  OTHOLIEHHHM XJIOINKOBOAYECKHe paiOHH
CCCP. ‘

s xauMara xjgonkoBoaueckux paifioHoB Coserckoro Cowosa xa-
pakKTepHbl 3aCylIJIHBOCTh, OOHJME TelJa M CBeTa, KOHTHHEHTaJbHOCTb,
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KOTOpas BHIPAXKaeTCd B MEXKIOJOBOH M  BHYTDHUTOJOBOH H3MEHYH-’
- BOCTH KJMMaTHYECKHX BEJIMYHH.

3oHa XJMONKOBOACTBA  XapaKTEPH3yeTcs CaMbiMH ~ GOJbUIMMH
B CCCP 3HaueHAsIMH IIPOJOJXHTEJHHOCTH COJHEYHOTO CHSHHSA, KOTO-
past 3a rog B Cpenteit Asum u IOxuHom Kasaxcrase paBmsercs
2500—3000 y u Hecko.apko MeHbme (2200—2800 u) — B Asepbaiin-

i -

% I )
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Puc. 1.1. Paitoun xaonkosozcrsa Coeerckoro Coiosza.

1 — Apolch-Typrecranckul pajion; 2-— Tamkenrt-Slarnepcknft padion; 3 — depranckans HOJHHA;

4 — nonvna 3epaswaHa; 5 -~ nonuna Kamxafappl; 6 — ponuna Cypxanpaped; 7 — lOro-3anan-

Hblit TafKMKHCTAH; & — JOAMHA CPefHero TeueHUs AMYAapbh; 9 — AONMHA HHXKHErO TeueHHs
Amyazpbu 10 — ¥Oxnas Typkmenus; 1l — Kypa- Apaxcnﬂcxaix JONHHA.

KaHe. B 3uMHee BpeMsl BCJEACTBHE TMOBBLIIEHHOH OONAYHOCTH HYHCJIO -
YaCoB COJIHEYHOI'O CHSIHHSI COCTaBJ/isieT MeHee IIOJOBHHB BO3MOXKHOLO,
jgetoM oHO jgocruraer 90 Y% TeopeTHUYECKH BO3MOMKHOTO 3HAaYEHHS.

Fonosble CyMMBI CYMMapHOH paadaluH Ha TOPH3OHTAJdbHYI0 HO-
BEPXHOCTb M3MEHSIIOTCSI B  CPefHea3HaTcKoii  30He or 120—
130 xxaafcm? (5025—5445 MJIx/m?) na cesepe o 160—170 xxaa/cm
(6700—7120 MJIx/m2) na 1wore. CymMmapHble IIOTOKH pajHaluH
B Asepbaiinxkane cocrasiasior 122—134 kxaaf/em? B rop (5110—
5610 MIxk/m?), T. €. OHH NOBOJBHO OJH3KH K 3HAYEHHAM IIOTOKOB
pagnanuy Ha CeBepe CPeJHea3HaTCKOH 30HbBI XJONKOBOICTBA.

B AszepGaiimkane ua JerTHHe Mecsls npuxoautcs 67—78 % ro-
[OBLIX 3HAUeHMil cyMMapHo# pammauuu. M3 nocrymapineli Ha XJ0I-
KOBHle noJs pagmauun 20—25 Y orpaxaercs 0T AesTeNbHOH NOBEPX-
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HOCTH, OCTaJbHAas HOIJIOMEHHAS HACTb PACXOLYeTCH Ha HCHapeHHe
U HarpesaHue mouBbl W Bosiyxa. B Cpenueit Asum cymMma QOTOCHH-
TeTHdecKn akTHBHON paguauun (DPAP) Bospacraer B HaTIpaBJIeHAN
¢ ceBepa Ha 1or or 2400 o 3600 Mxk/m? 3a BereTalMOHHLIE NEPUO.
CrenoBaTesbHO, B XJONKOBOAYECKHX paloHAX KOJMYECTBO MOCTyNA-
jolel COMHeUHOH 2HePrHH JOBOJBHO 3HAYHMTE/BLHO, YTO CO34AeT 31eCh
- OnaronpusTHbIE YCJIOBHA NJIsi BOSJEJBIBAHMS XJOMYATHHKA M APYTHX
TENJIONIOOUBBIX CeJbCKOXO3SHCTBEHHEIX KYJBTYP.

Jpyrum Haubosjee BaxKHbiM (AaKTOPOM (GOPMHPOBAHHS KJAMMATA

ABJISICTCS UMPKYJAALUS aTMoCdeprl. B UHpKyaauun aTMocdeprl HAL

Cpenneit Asueit u 1orom Kasaxcrana y4acTBYIOT, apKTHUECKHE, yMe-
pEHHBIE M TPONHMYECKHe BO3AYIIHBIE MacChl. [l padOHOB XJOIKOBOJ-
CTBA B XOJIO[HOE TOJYrOJ¥fe XapakTepPHO NpeobsajaHHe KOHTHHEH-

TaJbHBIX BO3LYIIHBIX MAacC M OCOOEHHO HHTEHCUBHOE Da3BUTHe LHK-

JIOHHYeCKOH [eATeJbHOCTH. DTO NPHAAeT NOroje 3HMHEro MOJyroius
OuYeHb HEYCTOAYMBBIA xapakrep: 3HMa OOBLIYHO AOXKAJIHBAS M UACTO
XOJIOLHAS.

B Tensioe mosyrogue Hap CHJIBHO IPOTPETHIMH IYCTHIHHBIMH IIPO-
‘crpancrBaMu TypaHckoli HH3MeHHOCTH 0GpasyeTcsl 00/ACTh IOHHKEH-
Horo Jassenns. Ilpurexaomue ciona 'BO3/yLIHEIE MACCH NONAAaioT
IO SHEPTHYHOE BO3AEHCTBHE CHJPHO HATPETOH MOBEPXHOCTH: MPOHC-
XOJAT HHTEHCUBHLIE [IPOLECCH HX TpaHcopmanu. JTO IPHBOAHT
K (OPMHPOBAHHIO TEILIOTO H CYXOro TYPAHCKOro KOHTHHEHTa/IbHOTO
Tponuyeckoro Bosayxa. Ilox BansHHEM TpanCHOPMALHMH LUKJIOHHYE-
CKHe IIPOUecCH CTaHOBSATCA HACTOJIBKO Masi03aMETHBIMH, YTO IIPOSBJIA-

IOTCS TOJIBKO B BHJAEC HE3HAYHUTCJbHDLIX V)I/IBMeHeHI/Ii”I . TEMIEepPaTypel H.

obpasosanus HeGOJMBIION OGJAYHOCTH; YCTAHABJUBAETCS  OTHOCH-
TeJbHO CIIOKOIHas, Kapkasg H cyxas moroaa. B TeueHue xkapkoro Cy-
Xoro JieTa ¢ ero OGOJbIIMMH TePMHYECKHMH peCypCaMH YCIEIIHO pas-
BUBAIOTCS M ILIOJOHOCAT MHOI'HE I€HHbIE I0KHBE TeIONI00HBLE pa-
CTEHHS, a TaKXKe IUHPOKO NPAKTHKYIOTCS IIOBTOPHBIE IIOCEBHI CEJbCKO-
X03s1ACTBEHHBIX KYyJbTYP. ‘

CaMbIM XOJIOZHBIM MecsilieM fBJASETCS sHBapb. Cpeinsis TeMie-
parypa BO3jyxa B fHBape H3MeHsercs or —7... —8 °C B ceBepHOH
YACTH CpEelHeasSHATCKOH 30Hb XJONKOBOACTBA [0 2—3°C — B 10KHBIX

_ee palioHax. MMHMMaJibHble TeMIlepaTyphl MOIyT —ONyCKaThes . 1O

~—31°C Ha wre u go —40°C B ceBepHBIx ~paonax (rtaba. 1.7).
B AsepbafijxxaHe cpelHsis MecsuyHas TeMIeparypa B. SHBape COCTaB-
aser 1,1—2,5°C, MuHUMa/bHbIE TEMIEpaTypPhl BO3JYXa OMYyCKAKOTCH
a0 —16. . —26 °C a Cpe/iHsAfl TOOBAs TeMIepaTypa BO3Ayxd paBHa
13—14°C.

Cpennsis TemmepaTtypa B HIOJe, CAMOM KapkoM Mecdle, KoJjes-
Jercs ot 25°C Ha cesepe Cpeanefi Asunm u Kasaxcrana u jpo 32°C —

Ha iore. B pafloHax BosfesblBaHHMS XJOMYaTHHKa B AseplGaiijxane

HIONIbCKAs TeMIlepaTypa Bo3iyxa cocraBJjser 25—27 °C, abGCoMOTHBIH

MakcumyM pocturaer 39—40°C, a B cpenHeasuaTCKOH 30He MaKCH-

MaJibHple 3HayeHHs TeMIepaTypsl Bo3ayxa gocrturarnr 50 °C (ypuw,
Tepmes), uro #ABJAeTcsT abCOMIOTHBIM MakcuMymMoM B (oBeTcKoM
Corpsze. T ‘ .
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XapakTepUCTHKA TEMIePaTypHOTO pelkuMa BO3AYXa XJONKOBOAUECKHX pPalioHOB

]

TaGmuna 1.7

XA0RKOBOAYECKUH pafion’

Temnepatypa Bosayxa,

°C

CpenHsis roaosas Cpefusis 32 AHBADL Cpesusisi 33 HIOJb MaKCHMaanHas / MHHHMAJBHAS
Cpenusas Asus, HOxubi Kaaaxmau
Apuicy-Typkecranckuil 10,5... 13,7 —7,4... —0,9 25,3... 28,8 43... 4714 ~—40... —30
Tawkent-SIHrHepeKuil 12,3... 14,2 —2,9... —0,6 25,7... 28,8 43...47  —35... —28
"(I)epraﬂcxal;i JONMHA B 11,2... 14,3~ —4,1... —0,9 24,7... 29,3 39... 46 —3l... —22
DNoanxa 3epaBmand 12,9... 15,1 —1,5... 0,3 26,0.:. 29,6~ 45... 48 —35... —24
Honuna Kawkanapbu 14,9... 16,2 —0,1... 2,3 28,4... 31,6 47... 50 —29... —26
Honuua CprVaH,llapr 14,3... 18,1 ‘ 0,4... 3,3 27,5... 32,3 43... 50 —99. —23
IOro-3anagumit TafKHKHCTAH 14,7... ’I>7,2 \ 0,3... 2,1 26,4... 31,4 44... 48 —31... —22
Honuua Cpeleero'TeueHH‘H Amynapbu 15,1... 18,0 0,1..". 3,4 28,6...‘. 32,2 45... 49 —27... —22
Huzosbs AmyaapbH 9,8...138 . —7,0... —3,3 95,4... 29,9 44... 47  —35... —28
Oxuas Typkmends 15,4... 17,2 0,5.. . 3,3 28,1... 32,3} 46. .. '48' —31..."—24
!
Asep6aiigxanckass CCP
Kypa-ApaxcuHckasd HH3MEHHOCTb 12,9... 14,5 1,1... 2,5 24,8... 27,3 40... 43 ;26.



B JerHee BpeMsa H3peAKa BO3MOXKHO KPaTKOBPEMEHHOE II0XO0J0-
JaHHE, CBA3AHHOE C BTOPIKEHUEM XOJOAHBIX BOS)IyHIHbIX Macc u €o-
IPOBOXKAdeMOe JIMBHAMH, IPO3aAMH.

Baxuyio posib B QOPMHPOBAHHH peXHMa eCTECTBEHHOro yBJAaXK-
Henus B Cpexnedi Asmnm u IOxunoro Kasaxcrama urparor atmocdep- -
Hele ocagku (rab6a. 1.8). Ha paBHuHax cpeiHee rofioBoe KOJHYECTBO
ux cocrapjser 80—200 MM, B IpeiropHbIX paHOHaX OHO yBeIHuHBa-
ercs, pocturas 500 MM u Gosee. Bosbuias ' yacte roJoBOH CyMMBbI
ocankoB (30—50 %) Bbimagaer BecHON, HA 3HMHHE MeCSIILl IIPHXO-
aures okoso 30—35 Y, ocenHne ocapku cocraBasior 15—20 9% romo-
BOH cyMMBHl. B JerHue Mecaun Ha GoJblled yacTH CPeAHEA3HATCKOH
30HBI XJIONIKOBOACTBA Bbimajaer scero 5—10 % romoBo# CyMMBI 0Caj-
KOB, 4 B IOXHBIX pafioHax 2—3 Y. Takoe BHyTpHUTrOJOBOE pacrpeje-
JieHHe OcaJkoB OODBACHAETCA HHTEHCHBHBIM DPAasBHTHEM = HHKJOHHYE-
CKOH JeATeIbHOCTH B XOJOAHOEe IIOJyrofue, oOcofeHHO B Mapre—
amnpeJe (Hanﬁoﬂee JOMIJNUBLIE MECHAUbI), a JEeTOM — DasBHTHEM Tep-
MHYECKOH Jenpeccud. MeXrojnoBass H3MEHYHBOCTb OCAJKOB OYEHb Be-
JIHKa: BO BJIaXKHble TGl MX KOJudYecTso B 1,6—2,0 pasa mpeshlmaer
CpeJHHe MHOTOJIETHHE CYMMBI, B CyYXHE€ TOAbl HX KOJHYECTBO YMEHb-
maercs B 3—4 pasza. Ocob6eHHO Be/fHKa H3MEHYHBOCTb OCaJKOB B 3a-
cyummsblﬁ TEeNJbIH HePHOL: BO3MOMKHEL FOABI C HOJHBIM OTCYTCTBHEM
JIOXKJeH B 3TOT NepHOH, H, Hao6opoT, 3a HECKOJIbKO JHE#l MOKeT BhI-
nacrtb FOILOB&H HOpMAa OCajKoB.

CpejiHee TOZI0BOE KOJNHYECTBO OCAZKOB B XJOMKOBOJYECKHX paii-
OHAax Asepﬁanumaﬂa cocraBasger 240—440 mM. DoJspmas - wacTb
(50—75 % ronoBoill HOPMBI) HX MPHXOAUTCS Ha TENJbIH nepwox (am-
penb—oxTa6pe). Takoft pexxuM pacmpeleseHHs OCaJKOB B COUETAHUH
C OTHOCHTEJIbHO BBLICOKOH TeMIepaTypol BO3AyXa. B NEPHOJ BereTaunuH
o0ycJOB/IMBAET B XJIONKOBOAYECKHX paHoHax Asepbafizxkana GoJsee
BBLICOKHE 3HAYEHHS BJaXKHOCTH BO3AyXa, YeM B TAKOBBIX paﬁoaax
Cpenneit Asun u Kaszaxcrana.

B cpenneasnarckoi XJIOTIKOBOJYECKO} 30He HH3Kas BJIAXHOCTH
BO31yXa B COYETAHHH C BBICOKOH TeMIepaTypod OmpelesisieT BHICOKYIO
HCTapsAeMocTb. Besi 3Ta 30Ha OTHOCHTCSL K paiffoHAM  MaKCHMAaJbHOH
B CCCP mucnapsemoctu. 'ogoBble 3HaYeHHS HCIAPSeMOCTH Ha XJIOI-
KOBHX NJaHTauuax usmensioorcs oT 900 MM ma cesepe po 1500 mMm
Ha ore. OnTuMaJdbHble YCJAOBHS BOAOOGECHEYEHHOCTH IOCEBOB (op-
MEPYIOTCH, Korpa (GakTHdeckoe ncnapeﬂne C XJOHKOBBHIX ToONel OB~
majaer ¢ HCAaPHAEMOCTHIO. -

Hecmorpsi Ha o06LIHOCTH Q)nsuKo-reorpaqmqecmx U TOYBEHHO-
KAMMAaTHYECKUX YCJIOBHH, BHYTPH KaKIOrO XJONKOBOJUECKOro paloHa
CO3/12I0TCA  ONpEJle/IeHHbIE  PA3/IHYHS 110 CTEleHH 61aroNpHATHOCTH
YCJIOBHH AJS. BO3JEJLIBAHHUS PASIHUYHBIX 11O cxopocnenocm COPTOB
XJIOIMYATHHKA.

BaiaronpusrHble yCI0BHS LISt pasBUTHSA XJIOMYATHAKA HAUMHA-
JOTC C MOMEHTa YCTOHYMBOrO mepexofa cpeiaHell CyTO4HOH Temme-
parypel Bo3ayxa uepe3 -+ 10°C Becno#t. OceHbio TpH Nepexojpe Cpei-
Hefl CyTOUHOH TeMmepaTypbl BO3Jyxd 4yepes TOT Ke IpeJeJs BereTainus
XJIOMYaTHHKA NpaKTHYECKH 3akaHuuBaercs. Ilepwop e akTHBHOH Be-
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XapakTepHCTHKA YCAOBHH yBJIAXKHEHHS XJIONKOBOAYECKHX paiioHOB

Ta6nuua 1.8

Ko/IHYeCcTBO BBIMABIIHX OCARKOR

KoauyecTBO JeT C ocan-
KaMH 33 CyTKH ¥%, ¢

3anack
BJATH (MM)
XJjonkopopueckuf paion - no Mecsuam 3a ne%r;(')rl;p((:)ﬁ'remne- ?wc,ﬂ;‘e
' 8a rog ~ : 0;133?{%1%? 10 MM 20 MM
XI-II | V=X | IV | X=XI | (ootuon %g;;ﬁbf) ‘

Apsice-Typrecranckuit 194—517 126—326 68—191 56—165  26—89  32—123 12—55 130—220  60—80 20—40
Tawxkenr-flaruepcknit 268—380 167—249 100—135 86—125  46—63 87—122 34—53 180—300 60—80 20—40
®depraHckas A0JHHA 109—511 65—288 44—223 29—160 21—107 19—77 15—67 - 80—230 25—35 8—12
Hoyjuna peku 3epaBman 113—357 77—242 36—115 46—121° 11—60 '34—92  8—47 170—210 40—60 10—20
Hoauna p. Kamkapapeu 229535 167—362 62—173 88—181  26—91 84—162 32—102 120—180  40—60 10—20
Honuna p. Cypxaupapen 128—595  96—369 32—226 47—229  10—72 42—324 20—81 90—240 2025 05
I0ro-3ananuni 160—614 117—388 43—226 61—229 ~ 16—75 69—305 22101 190—-220  20—25- 0—5
TapxukucTan : ’ S
Ioanua cpenmero Teye-  116—172  78—132 38—40 48—66 11—17 36—38 10—26 220—270 40—60 10—20
HHs AMyZnapbi ' ) .
HusoBbsa Amyzxapbn 79—90 46—53 29—43  26—31 9—12 14—20 5—6 . 210—250 10—15 0
I0xnaa Typxkmenns 189—241 92188 45—82 5998 1526 49—92  15—20 130—190 3040 5—15
Kypa-Apakcuuckas Hus-  246—444  67—182 114—299 56—104 62—105 50—85 ~ 45—75 120—220  54—100.

MEHHOCTB

* Ha pgary nepexoja TeMmmepaTypsl BO3AyXa qépes 10 °C.

** ViMeloTcs B BHAY OCAAKH, BHI3HIBAIOMIME -00PABOBAHHE NOUBEHHOH KOPKH DAINHYHOK HHTEHCHBHOCTH,

\

v

8—69
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. i o Ta6anna 1.9

Pecypcu Tenjaa 3a BefeTauHOHHHﬁ nepuoj XJonmyaTHUKa

)
IMepron co cpennel cyTOuHOH TeMmyepaTypoit Bo3AyXa

moae 10°C. | . s 15 °C | e s

' ;‘ Typ Bhuue 10 °C

CYMMa MOJIOXH- |
lara gagana LaTad KOHua YHCJIO JHeH TeNbHLEIX TEMIe- JaTa HavyaJnaa
paryp, °C

: cyuma NONOXKH -~
YHCIO ,D.Hei’l TEJILHhIX TeMIie-
. paryp, °C.

RATa KOHnAa

Apuice-Typxecranckufi pajion

30 MI—2 IV 18—23 X  199—205  4070—4420  20—25 IV 28 IX—3 X  160—165  3530—3920 2040—2370

TaIILIKéHT-HHI‘.KEpCKHﬁ' pafiod.
90—28 Il 25 X—I XI  211—223 43304740  13—18 IV 3—11 X . 167—177 37804—4220 2210—2540
(Ilep;‘aﬂcxaa KOJIMHA
923—1 IV 21 X—I XI éoz—;m '3876——4800 C11—23 IV 1—I11 X . 161—178 . 3266—4210  ‘ 196052560

N . . Jonuna 3epasmana

23—30 111 27—28 X  211—217 4160~+4590 12—22 IV 4—7 X 165—177 35804080 2140—2410



%6

18—24 II1 3—5 XI
9—23 III 7—16 XI

10—13 III 1117 XI

C11—19 1T 2—12 XI

3—10 IV 17—20 X

16—20 111 7—11 XI

'

1—7 IV 6—18 XI

# W prime.

226—229

228—251

244—249

997—945

189—199

233—238

- 215225

Nonuua Kamkagapsu

- 4780—5090 12—15 IV. 13—15 X 180—185

Homuna Cypxanpapbu

| 45008630 315 IV §—92X  175--201

IOro~3ana11HbIﬁ TapxuKHCTAH
5160—5470 6—9.1V 17—23 X 186—197

Honuna cpensero TeueHus AMypzapbu
5040—5450 28IV  12—19X  186—199
Huszosesa AMyaapbu

3750—4310  19—27 IV 25 IX—2 X 150165

IOxuas Typxkmenus
5040—5410  8—12 IV 16—21 X  190—193

Kypa-ApakcurcKas -HH3MEHHOCTb
4200—4730 = 25—29 IV 19—22 X 173—180

4210—4550

'3930—5010

4540—4860

4230—4900

3320—3840

. 4500—4890.

30003500 *

2500—2780

~.2290—3110-

2720—3030

27402990

1900—2310

2680—3070

2040—2520



TeTallWi  XJONYATHHKA OrPaHHYMBAETCS JaTaMH MNepexona cpe‘zmeﬁ
CyTOUHOIl TeMIepaTypbl BO3JyXa BECHOH. (B CTOPOHY HOBBIIIERHS) ¥
OCeHbIO (B CTOPOHY mOHIKeHHS) uyepes 15°C (rabu. 1.9).

- TepMuueckne pecypchl BereTallHOHHOTO TEPHOLA  XJONUATHHKA
B paffoHax ero BO3JeJBIBAHHS XapaKTePU3YIOTCs CyMMaMM aKTHBHBIX
u 3¢Q¢eKTUBHBIX TeMIepaTyp BO3AyXa 3a MEepHOJ MEeXAy jJaTaMu Te-
pexoja TeMmnepaTypbi BO3/lyxa BecHOH H oceHnio uepes 10°C. Ycroii-
YUBbIA Nepexoi cpelHeld CYTOYHOH TeMmIepaTypsl BO3jyxXa uepes
10°C BecHOH B XJIONKOBOAYECKHX paHOHAaX NPOUCXOAUT B = CpelJHEM
B KoHue 1-#f gexajrl Mapra — B CepejHHe 1-t pexanw ampenas. Hau-
Gonee mo3AHuE mnepexon Temmeparype uepes 10°C, a BMecre ¢ TeM
¥ HauGoJjiee MO3JHEE HAYAJO BEreTAIlMOHHOrO MEPHOAd OTMEeUaercs
B l-i jnexkage ampeast B HH30BbAX AMyznaped u B Aprick-TypkecraH-
ckoM patione. COOTBETCTBEHHO MJIsl 3THX pAafOHOB XapakTePHH HaH-
MeHbIlie CyMMBl 5(Q(EKTHBHLIX TeMmepaTyp 3a Bererauuio - (1900—
2370°C), uro nosBoJsifeT 3[4ech BHpAllHBAaTh, KaK INPaBHJO, TOJBKO
cxopocnenme copTa XJIOMYATHHKA. ' ‘ ‘

B Kypa-Apakcunckoifi nusmensoctn Asepbaiinxanckoit CCP cpen-
HHe MHOToJIeTHHE [aThl nepexofa temneparypsl yepesa 10°C mpu-
XoJATcsl Takke Ha l-10 gekapzy ampeas (taba. 1.9). Oamaxo anech
TepMHYECKHE DeCcypchl HECKOJBKO GoJiblile, yeM B CeBepHBIX paifioHax .
CpelHeasuaTcKod SOHE, UTO MO3BOJSET BO3JEJBIBATH pPaHOHHPOBAH-
HEe IS 3TOH pecmyOauKu cxopocnenme H  cpeiHecresbie  copra
XJIOMYATHHUKA..

B xoume 3-fi IeKaiH Mapra OTMeYaeTcsl HAuaJlo BEreTalHOHHOTO
nepuona B Tawkenr-fHrnepckom pafione, Pepranckoit JoJauHe U A0-
auHe 3epapiuaHa. HanGosee panHee Haya/o nepuoja Bererauuu (M
[o3JHee ero okOHyaHue) Habamwojaercs B poguHe  Kaikajgapen H
B 10xkHO# TypkMenuu. B stux pafionax cyMMbl 3(Q(eKTHBHHX TeMIile-
paryp (eme 10°C) 3a nepuoj Bererauum cocrapagrr 2290—
3110°C, uro omnpepessieT BO3MOXKHOCTb BHIPAIIMBAHHUS 31eCh HaH60-
‘Jee TeH.HOJIIO6PIBbIX COBETCKHUX TOHKOBOJIOKHHCTHIX COPTOB XJOMYar-
HHKaA. '

K HeGnaronpusTHHIM SIBJEHHSM NOTOJbl, OrPAaHHUYHBAKIIHM  HC-
[OJB30BAHNE PECYPCOB Temsa PACTeHHSIMH, OTHOCSTCA MO3/HHE Be-
CeHHHe M paHHHE OCEHHHE 3aMOPOSKH B BO3Jlyxe H B pPaCTHTeJbHOH
cpene. OHH- HE TOJBKO YMEHBIIAIOT TENJOBLIE PeCypChl, HO M COKpa-
MIAI0T TIPOJOJIKHTEIbHOCTE 0e3MODO3HOI0 IepHoJa, YTO YXYAlIaeT
KauyeCcTBO W yMEeHbLIaeT ypoxKal xJonxa-ceipna. CpejHsis MHOIoJeT-
HAS TPOJOJAKHUTEJBHOCTE GE3MODO3HOrO NEepHofa AJS XJOIKOBOJUE-
ckux paitonoB Cpenueit Asuu mpencrasiena B Taba. 1.10.

Ilospuue BecenHHe 3aMOPO3KH, OCOOEHHO 3aMOPO3KH Ha MOBEpX-
moctd mouBw (—0,5... —1,0°C), BH2biBaIOT THOEIb IOSBHBIIHXCSH
BCXOAOB XJIOMYATHHKA, YTO NPHBOAHT K H3PEXKEHHOCTH TOCEBOB,
_a B OT/[eJibHHIE TOABl H K TEpPEeceBy XJOMUaTHHKa Ha OOJBIIUX IMJO-
maasx.

BosnenriBanHe XJOMYATHHKA = HEBO3MOXKHO 6e3 HCKyCCTBEHHOTO
- OPOIUEHHS, TaK KaK KOJHYECTBO BHINAJAOLIMX OCAJKOB B XJOMKOBOM-
4eCKHX palOHaX HEeJOCTAaTOYHO [Js YAOBJETBOpPEHHS NOTpPebHOCTH

20
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Ta6auua 1.10

: |
UPOAOJﬂKﬂTeJ!bHOCTb 6e3MOpPO3HOre MEPHOAA W HAThl BECEHHMX 3AMOPO3KOB Pa3NMYyHOH HHTEHCHBHOCTH

" Xnonkopogueckult pation

Be3Mopo3HEll MepHOj B BO3JyXe

HHTEeHCHBHOCTbL 3AMOPO3KOB B BO3LyXe

TlocnenrUK 3amo-
PO30K Ha NOBEpX-

» HOCTH TIOBEL -
jata Hawama | pata Komsa | wucno gmelt 0°C —2°C ‘ —1°C (nata)
Apsice-TyprecTanckuit 6—14 IV 1—16 X 169—192 © 20—26 IV
Tatukenr-SIaruepckui 20—26 II1 19 X—6 XI 0 207—230 23 Ill—2 IV ~ 823 III 19 1I—13 III 8—17 IV
Geprarckas zonuna 16—26 111 27 X—7 XI 216936 1896 111 6—21 III 24 I—18 I 25 1I—6 1V
JHonuna 3epasmana 24—30 III  24—25 X  209—215 23 I1I—3 IV 16—20 III  3—10 III 7--10 IV
Honnna Kamkanapbu 22—23 111 29 X—3 XI  220—226  24—26 III 10~-13 III 2 111 2—5 IV'
Jomuna CypxaHaapbi 10—22 IIT  11—18 XI' 234——-—253‘ 14—21 II1 3-é I1I 1 III 20—30 111 |
I0ro-3ananusiii TanxuKHCTAH 8—12 IIT 11—25 XI 243262, 13—14 ITI 23-—-2? II 8—16 11 21—27 111
. J?aopﬂbylx/lﬂa CPE/IHErO TeUeHHs Amy- 1019 III 1—56 XI 224240  13—19 III  3—9 III 21—27 11 22—28 111
Husosbe AmynapbH 2—10 IV 12 IX;—23 X  156—205 3—10 IV 24 IlI—2 IV 14—25 II1 9—21 IV
0xuas TypKMeHHS 12—20 II1 29 X—.-12 X1 223—245 15—22 III  5—12 IIT 23 II—2 IIT 25—30 111
Kypa-Apakcyuckas nusmensocts 18—28 I11 243—255 3 II—2g I J0HI—-111Y

20—29 XI

4—19 IV 31— 1V



3TOH KyJbTYpPbl BO BJjare B TeYeHHe BereTalHOHHOrc nepuozaa. Mckiio-
YeHHEe COCTaBJAET BECEHHUHA NepHOJ, KOIJAa BO MHOTHX XJOIKOBOAYE-
CKUX ‘pafioOHax CO3Jlal0TCH YCJOBHS eCTeCTBEHHOTO yBJaxkKHeHus, O.a-
TONPUSATHBIE NJIS MOJYYEHHs BCXOLOB XJIOMYATHHKA. DTOMY. CIOCO0-
CTByeT HaJAYHe 3aNacoB NPOAYKTHBHOH BJlarn B METPOBOM CliO€
TNOYBHl ¥ BHNajeHHe AOCTAaTOYHOTO KOJHYeCTBa OCAJZKOB [JIs NOJyde-
HUsI BCXOHOB XJIOMYaTHHKA Ge3 JAOMOJHHTE/BHBX (HOANHTHIBAIOMINX )
nosnsos. Hanbosee He6GaronpusiTHBIE YCJAOBHS B 3TO BPeMs CKJIAJbI-
Barorca B @Pepranckoft poampe CypxanjapbH, rjae 3anacsl MPOAYK-
THBHOH BJIaTH B METPOBOM CJIO€ NOYBHI K MOMEHTY CeBa XJONYaTHHKA
moryT omyckarbest 10 80—90 MM: Heckospko Bhllle 3anacel (HHKHHH
npegea 120—130 MM Baaru) B 3TO BpeMs B Kypa-Apakcunckoi
HH3MEHHOCTH, B ApbICh-TypKecTaHckom pafione, B JOJIHHEe Kamxa-
napeu u B IOxmuoi#t Typxkmennn. B stux palioHax BeceHHHe OCAJKH
HEBEJHKH, XOTS B OT[EJbHbIE TOAbl -OHH MOIyT COCTaBJATH 80—
120 MM. B [OXHBIX K€ XJOINKOBOAUECKHX - pafioHax CpepHe#t: Asuu
BHNAJAOMAX OCAJKOB BOOOIIe HENOCTAaTOUHO [Jf NOJYYEHHA BCXO-
JIOB II0 ecTeCTBeHHOMY yBjaxHeHHI0. C Apyro#i CTOpOHLI, HHTEHCHB-
HBle OCajJiK{, BHINMAjalollye 31ecCh B KOPOTKHE NPOMEXKYTKH BPEMEHH,
HOCHIT. JIMBHEBOH XapakTep, 3aTPYAHSIOT IPOBEJEHHE MNPENOCEBHBIX
¥ TOCEBHBIX paboT, CHocoGCTBYIOT 06GPa30BAHMIO TOUYBEHHOH KOPKH
passuuHOf HHTeHcuBHOCTH (cM. Taba. 1.8). IlouBeHHas kopka 3a-
TPYAHAET IIOsABJEHHE BCXOA0B, KOTOPLIE B 3THX CJaydasix 3anasjnbl-
BaIOT, IOCEBBl HHOTJA H3DEXHBAIOTCSA, NPHYEM H3DEXHBAHHE TeEM
6oJibllle, YeM HHTEHCHBHEE OCAJKH H YeM IIOTHee H TOJIe IOYBEH-
Haa xopxa. st paspylleHHst 1OYBeHHOH XOpPKH HeO6XOJHMO IpOBe-
JIeHHe [ONOJHUTE/NbHEX arpOTeXHHYeCKHX MepPONpHATHH, UTO IOBHI-
Iaer -ce6ecTOMMOCTh MPOAYKUMH XJONUATHHKA. ’
Onnum w3 HauboJiee ONMACHBIX JJIA XJONUATHUKA METEOPOJOrHue-
“CKMX $§IBJIHMH B JIeTHHH Nepuoj Mo NpaBy CYHTANTCA CyxoBen (3a-
cyxn). B nepuon ¢opMHPOBAHHS ypOXKAS XJONYATHHKA CYXOBEH MO-
TYT BBHI3BaTh CHJbHOE ONAJEeHHe IIOA03JeMeHTOB. VIHTeHCHBHHIA H
HpOlIOJI}KHTeJIbeIH cyxoBefl MOXKeT INpPHBECTH K MHoJHO# rubenm pa-
CTEHHH.
~ CyxoBen Ha6.I0AaI0TCS ouTH exeronno (80—100 % uaer), HO BX
TIPOAOJIKHTENBHOCTL U3MEHAETCA B PA3JHUHHIX pPalOHaxX BO3JEJbIBA-
HHUA XJIOIIMaTHHKA. HCCKOJIBKO MeHbuiee, HO BCe K€ 3HAYHUTeJhHOE
YHCJO AHEH ¢ cyxoBesaMu HabJjiofaercsd B AoJuHax Kamkanapbu #
‘Cypxangapeu u B lOro-3amagnom Tanxurucrane. Pexe Bcero cy-
xoBen orMmeuaiorcs B Pepranckoit poaune- (rabsa. 1.11). HauGoanuiee
YHCA0 AHEH ¢ cyxoBesaMu orMeuaerca B [Oxuo#i Typkmenun, rnpe
©OniBaer or 30 g0 66 Takux AHeH, mocTHras B OTAeJbHBE roAn 112.



v Tabauna 1.11
CpenHee yucao JHell U BEPOSITHOCTH JIET ¢ CYXOBeAMW B XJONKOBojueckux paionax Cpenneit Asuu w Kasaxcrana

Cpeuﬂee'qr;cno AHeH TO MecAuaMm ' Yueno paelt 32 Tenyblf nepHop,
Xaomkosoxuecknt pation . » : ‘ H%ﬁ?,?fﬂn;o
v v vi I Vil l VI l IX cpefsee Hmf,?:élb' HapMeny- |
Apnics-Typrecranckuil 0 0 24 4—6 . 2—3 0 6—8 17—25 . 0 85—95-
Tawxent-aruepckuii 0 0 1—4 2—7 1—4 0 3—15 . 16—41 0—4 = 80—100
Depranckast gojnHa 0 0 0—4 0—8 0—5 0 0—18 -~ 1—46 0—4 16—100
Ilomuna 3epanmana 0 0—1  1—6 2-9  0—3 0 3—18 8—44 0—3  82—100
Honuuna Kaiikanapbu 0 0—1 3—9 6—15. 3—9 0 1234 32—84 0—1 89—100
Jonnna ’Cypxa}mapbn 0 0—3 1—13 3—21 1—10 0—1 5—48  19—85 0—11 84—100
Ve ¢ . |
IOro-3ananusiii TaJHKHCTAH 0 0—1 4—10 7—20 2—13. 0—n 13—45  45—103  0—Ii4  90~—100
Hoauna cpennero TeueHus 0 o1 6—7 7—12 45 0 18—26  47—54 5—-9 ' 100
Amynapbu ‘ ) .
Husosbn Amynapsu 0 11— 25 12 0 4—12 1435 -~ 0  86—100

52 MOmuan Typxmenn 0 1—4 6—17 12—25 817 1—3 30—66 61—112 10—37 100



TJIABA 2. ATPOMETEOPOJIOTHYECKHE YCJIOBHUSA
PA3BUTHS XJOMYATHUKA

ITo cBoe#t cyTH, HCCELOBAHHS BJHSHHS arpoMeTeOPOJIOTHYECKHX
YCJAOBHIE Ha TEMIBl PAa3BUTHSA XJONYATHHKA CBOAATCA K OLEHKEe BJHA-
HHUS OTJAeJbHBIX (AKTOPOB HJIM KOMIJIEKca (DaKTODOB  BHeIIHeH
CpeAbl, ONpefeNsIOlIUuX NPOAOJKHTENbHOCTh MeXK(a3HHIX INEepPHOLOB
‘PasBUTHS PA3JHUHBIX IO CKOPOCHEJNOCTH ero copros. Ilpu peuenun
3TOH 3ajJauyH 4YacCTO BLIABJAETCA pOJb OCHOBHHIX ()akTOPOB, TaKHX,
Kak TeMIepaTtypa Bosayxa (mouBel) u BJaxHocTh noyBel. Ocoboe
BHHMaHHE IPH 3TOM YIeNsIeTcsl HAXOXKJIEHHIO NPAMBIX dMIOHPHUECKHX
cBfisefl MeXKJy CKODOCTBIO DPasBHTHs DACTEHUH H arpoMereopoJiorH-
YeCKHMHU (parkTopamMu. Pe3y/bTaTel 3THX HCCJAENOBAaHUE  MO3BOJIMIH
® Hauajgy 80-TeIX rofoB paspaboraTh OCHOBHBIE METOJIBl arpoMeTeo-
POJIOTMYECKUX IIPOTHO30B, KOTODhle HBJOXKeHB B «PyKOBOACTBe. IO
.arpoMereopoJjiorndyeckum npornosam» [100, 101] u ycmemno ucnoab-
BYIOTCA B HACTOsLee BpeMd B IPakTHKe AarpoMeTeopoJOorHYeckoro
06ecrneyeHus: XJOMKOBOACTBA. ‘

B NepuoJ XKHU3HEHHOro ILHKJA PACTEHHS] XJOHNYAaTHHKA IPOXOJAT.

HeCKOJbKO (eHosornyeckux ¢as. Kaxpas ¢asa pasBuTHS Xapakre-
PU3yeTCsl  KaueCTBEHHBIMH M KOJHUECTBEHHBIMH H3MEHEHHSIMH B CO-
CTOSIHHM pacTenuil, o6pasoBaHueM HOBBHIX OpraHoB H onpejeaercs
PALOM MOP(HOMETPHYSCKHX NPH3HAKOB.

Y XJOIYATHHKA HAGMIOZAIOTCA CeAyioune (ass pasputus [72]:

1) mpopacranne ceMmsiH, 2) BCXOAb, J3) 06pasoBaHWe HACTOSIIHX

JIMCTBEB, 4) 6yTOHH3aunﬂ 5) uperenue, 6) packpbiTHe MEePBHX KOPO-
Houex, 7) co3peBaHue INepPBBHIX KOpoOouex, 8) MpexpallieHue BereTaldH.

Ot ¢asp npopacTaHusi CeMsIH N0 HACTynJeHHs ¢a3pl OyTOHH3a-
IIMK PACTEHHWs XJONMUATHHKA DAaCTyT M  pasBHUBaloTc. BerymieHne
3Ke XJIoTYaTHUKA B (¢asy OyTOHM3AIMH 3HaMeHyeT cobo#f HagaJjo pe-
TIPOAYKTUBHOIO mepuoja. C aTOro MOMEHTa y XJONYATHMKa HAYT HpO-
1eccel 00pasoBaHHs OyTOHOB, 3aTeM B [I€PUOJ UBETEHHS H IJIOA000-
‘Pas0cBaHUSl Ha KyCcTe XJONUATHHKA OJHOBPEMEHHO MOXKHO HabJIoxaTh
GyTOHBI, LBETHI, 3aBA3H, KOPOGOUKH, a 3aTeM PACKDBIBIIMECH W CO3-
‘peBlIHe KOPOBGOUKH.

OCHOBHEIMH MaTepHasJaMH AJs1 PaspaboTKH KOJHYECTBEHHBIX IO-
KasaTeJsiell BJIMSIHHS arpoOMETEOPOJIOTHYECKHX VCJOBHH Ha pasBHTHE
‘PA3JMUHEIX COPTOB XJONUYATHHKA SIBHJHCH DE3YJbTAThl MHOTOJETHHX
3KCHePUMEeHTAJIbHO-TIONIEBEIX HCCAEHOBAHUN H TEMaTHYeCKHX HAOJI0-
AeHHu#, NPOBeJeHHBX HAa HEKOTOPHIX arpo- H I'HAPOMETeopOJOTHYECKHX
cTaHnuax xJjonkoBoayeckux pecny6auk Coserckoro Corosa. Kpome
“TOr0, GblJIM HCHOJIBb3OBAHBL JAaHHbIEe MHOTOJETHHX HaOJIOfeHUH Haj Co-
CTOSTHHEM XJIOMUATHHKA M arpoMETEOPOJIOTHYECKHMH  YCJIOBHAMH HA
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NOJSAX KOJXO30B, COBXO30B M TOCCOPTOYYaCTKOB. IDTH  HaOJIOLEHHs
NPOBOJMKIKCE HA THAPOMETEOCTARUMAX B pasttmbe XJIOIKOBOAYECKHX
paiioHaXx.

2.1. TlpopacTaHue CeMsiH 4 NOsBJEHUE BCXOL0B

ITocsie ceBa mpopacTaHHe ceMsH XJONUATHUKA B I[OYBE HauMHa-
_eTcsl € pocTa KOpelika, 3aTeM NOACeMAOJbHOrO KoJeHa. Kopellok
BLIXOAUT M3 CEMEHH, pPasiBHras KOXYPYy Ha Y3KOM MHKPOIHJSPHOM
KOHIE, ¥ ObCTpo yraybJ/sercs B MOyBy. [MIOKOTH/Ib (WIHPOKHH KOHEN,
KOpellKa) B Ipouecce pocra BerubaeTcs W 3THM H3THOOM npobupaer
cJ0f mouBel. BHIXOAS HA AHEBHYIO NOBEPXHOCTH HOYBHI, Ayra IoOjace-
MSZIOJIBHOrO KOJIeHa H3BJekaeT HaOyXilHe H HayaBlIHe pOCT ceMs-
JOJIH H3 KOMKYpHI, BEIHOCHT HX H3 BEPXHEro CJOs NOYBH H IIOCTeHEHHO
BHIIpAMJsieTc. PaspepHyBlHecs CeMsAJOJbHLIE JHCTbsI HMPOPOCTKA
Ha CBeTy OLICTPO 3eJIeHEeIOT.

-~ CBOeBpeMEHHOe TNOSIBJEHHEe - BCXOJOB XJONYAaTHHKA OTHOCHTCS
K TJIaBHHIM (akTopaM cpejgd MHOTMX ADYIHX, KOTOphie HEOOXOAHMMBL-
LLJISL TMOJIyYeHHsT BBICOKHX H CTAOHJBHBIX yDOXKaeB XJIONKa-ChIpia.

Jss nonyueHHs BCXOLOB B ONTMMAaJbHBE CPOKH HEOGXOAHMO Ha-
Jguupe GJIarONpPHSATHBIX YCJOBHH JJsi IpopacTaHus ceMsH. Muorue
(hakTOphl, TaKHE, KaK KauyecTBO IIOCEBHOTO MaTepuaja, HOArOTOBJIEH-
HOCTb TOYBH K IIOCEBY, TeMIepaTypa, BJaXKHOCTb, KHCJOPOX, YIJe-
KHCABIE ras u cofepxarHe B nouBe pH, BAHAKT Ha CKOPOCTh H
IPYXKHOCTb (OZHOBDEMEHHOCTb) HOsBJeHHA BcxonoB. IlosBaenue
JADYKHBIX 3/JOPOBHIX BCXOJOB 3aBHCHT He TOJbKO OT TEMIOB Ipopa-
CTaHHs CeMSH, HO H OT COCTOSHHMS BeDXHHX CJIO€B IIOYBELI, yepes3 KO-
TOpbI€ IIPOXOAAT NPOPOCTKH CEMSAH. '

CrenoBaTesibHO, NMOJydYeHHe IIOJNHOIEHHBIX BCXOJOB OlpeleiseTcs
KOMILJIEKCOM B3aHMOCBSI3aHHBIX (pakTopoB. OCHOBHBIMH  arpomereo-
poJioruueckuMu (pakTopaMH, ONpefessiOIIHMHE CKOPOCTh Pa3BHTHSI pa-
CTeHHH B INEpPHOJ CeB—IIOfBJICHHE BCXOJOB, SfBJSIOTCH - BJAXHOCTh
IIOYBbI, TEMIepaTypa BO3AYyXd W BEPXHEro CJIOS HOUBHL.

Hast onpeneseHust noTpebHOCTH B Tenje XJIOMYATHHKA, KAK H JI0-
6oft pyrofl ~CesbCKOXO3AUCTBEHHOH KYJbTYpH, HEOOXONMMO 3HATh
HUXHHHA npenen TemlepaTypsl, IPH KOTOPOM HAYHHAETCA PA3BHUTHE
pacreHn#i. 3HaHHWe HMXKHEro IHpefeJa TO3BOJSET PacCUUTaTh CyMMYy
3¢ PekTHBHLIX TeMnepaTyp, HeOoOXONMMBIX [AJS 3aBepLIeHHS OIpele-
JeHHHX a3 pasBUTHi. B JHTEPATYPHBIX HCTOYHHMKAX HPUBOLATCSHE
pasJHuHble NAHHLIE OTHOCHTEJBHO TeMIepaTypH IPOPACTaHHS CeMSH
xJonyaTHuka. DBoJblIKHCTBO uHccaeqoBaTe el CUKTAIOT, YTO IPH Ha-
JIMYHH BJIalH B NOYBE CeMeHa XJONYaTHHKA IIPOPacTaloT Npu cpeiHel
‘CYTOUHO! TeMnepartype Bodnyxa e Huxe 10-—12.°C. ITonesnie OMHTH,
npopoaumblie Ha AIMC Boscy nauunasi ¢ 20-THIX rOJ0B, TaKxKe IO«
TBEPXKAAIOT, YTO IIPOpacTaHiie CeMsH XJIONYATHHKA NPOHCXOIUT NPH
Temneparype Bosiyxa Beimle 10°C. Xopouime ADYXKHbBIE ¥ JKH3HECIO-
COOHBIE BCXOABI NMOSABJSAIOTCA B Te TOAbI, KOI'fla CpeflHHe CYTOUHbE TeM-
nepaTypel BO3AyXa B IEPHOJ CEB—BCXOJHl M3MEHSIOTCS B TNpejenax
16—18°C. CaMmblit KOPOTKHE NepHOJ CeB—IOSIBJEHHe BCXOHOB XJIOIN-



YATHHKA oéwmo cocrapiseT 6— 8 JHe# u Haﬁn}onael‘ca npH cpemHel
CyTOuHOH TeMmmepaTtype Bosayxa 25—26 °C. .

[lepsasi mombiTKa paspaboTaTh CHOCOG OIEHKH Bmxanﬁ TeMIe-
PaTypel Ha CKOPOCTb PAaSBHTHS ~ XJIOMYATHHKA OblAA  BHLITIOJNHEHA

I'. C. 3aiinessim B konue 20-teix ropos [29]. [last peluenust 3TOrO
~sonpoca I'. C. 3ailies BrepBHe NPHMEHHJ METOA DASJHUYHBIX CPOKOB

cepa. Ha 6ase maTepuanoB IosieBBIX HabmnofeHHH UM OblJO YCTAHOB-
JIEHO, YTO CKOPOCTh IPOXOKACHHS XJONMYAaTHHKOM OTAeNbHHX (a3
(mo I'. C. 3anneBy — u30(ha3) 3aBHCHT OT TeMIEPAaTypPH BO3AyXa.
UyTs mosxe DOSBUAUCE HOYTH onHOBpeMeHHO paborsl M. I'. Mupomr-
nuvenxo [63] u T. . Jlbicenko [45]. Oum npensioXuiu ypaBHEHHS
CBA3H, MO3BOJAIONINE ONpPENENHTD IPOAOIKHTENBHOCT NEPHOKA Pa3-
BHUTHS B 3aBHCHMOCTH OT CpPeJHHX TeMIepaTyp 3TOr0 MepHOIa.
A. A CKBo‘puosbIM u JI. H. Ba6ymwkuasM [109] Ol npennoxen
-Bosnee mpHeMJieMBIfi CIHOCOG, COTVIACHO KOTOPOMY CBfSb MEXAY Cpel--
Heli CKOPOCTbIO PA3BHTHS XJOMUATHHKA 32 KOHKPETHEIH MeX{asuwifi
TIePHOA H CPejHeli TeMnepaTypou STOrO MepHOAa BHPAXKAETCS CIeAy-
To1el hopMyJIoH:

1 tp,—B T '(21

T A )

TIe —L— — CpelHsAs CKOPOCTb Pa3BHTHS PACTEHHSA, T. €. YacThb NEPHOIA

‘Pa3BUTHSA, NPOXOAHMAas MM 32 ONHH JA€Hb (71— IPOLOJKHTESBHOCTDH
nepuosa); tep — CpefHsis TemmepaTypa mnepuoxa, °C; B — HuXHHH
Jipefiesl TeMIepaTypel, IPH KOTOPOH HauWHAETCs PasBUTHE, T. €. HUK-

‘HUfl mpemen 3GhdheKTUBHBIX TeMneparyp; A — cyMma 9¢¢eKTHBHBIX

-remnepatryp (°C), Heobxomumas AJS . NPOXOXKAEHHS paccMaTpHBae-
MOTO NIepHOJa Pa3BHUTHS PaCTEHHSI.

Apropamu- paborst [109] Gputa ycTaHoBJeHa CBS3b MEXIY CKO-
‘POCTBIO Da3BUTHA XJONUATHHKA H CPeiHeH TeMIepaTypoli Bo3jiyxa
IS DA3MUIHBIX MEXK(DASHBIX NEPHOJOB, B TOM UHCHE L/ TepHOAa
-ceB—BCX0Abl. Ha oCHOBe HaHAEHHBIX UMH HHIKHHX I[PEIEJOB TeMIie-
patypsl OblAM pacCYuTaHel CyMMbl 3(QEKTHBHbLIX TeMIepaTyp BO3-
JAyxa, HeoOXOonuMble N/ MPOXOKJEHHS OTAENbHBHIX (a3 M BCero me-

“ pDHOLA DPa3BHUTHA (ceB_cospeBaHHe) c yquom CKOPOCTIe/IOCTH BO3Je-
. JIBIBAGMBIX COPTOB XJIONYATHHKA.

OTOT MeTO. B JafbHeHlleM NUIHPOKO PACIPOCTPAHHJICH B MPAKTHKE
-arpomereoposioru. Ha ero ocHoBe Obliy pa3pabOTaHBL arpoMeTeo-
‘pOJIOTHYECKHe IIOKA3aTeJH. CKOPOCTH pPAa3BHTHS [NJS MHOTHX [pPYTHX
KyJbTyp (OBOWIHBHIE, GaxueBHle, NJOAOBHE H T. A.). DTOT MeTOj] HpH-
MeHseTCsl U B HACTOsNee BpeMs AJs1 PelLIeHHS aHAJOTHYHBIX 3anay
He TOJBKO B Halllel cTpaHe, HO U 3a pyOexoM. Tak, nampumep,
I'. A Koncraba [129] uccnenoBan BJIHsIHHE TEMIEPATYPH HA PAHHION
‘CTaMI0 PA3BUTHs XJOMYATHHKA Ha OCHOBE MOJIEBBIX 3KCIEPHMEHTaJb-
HBIX HabuiofeHHd B Tedenne Tpex Jjer (1972—1974 rr.). Mm 6bun co-
‘0paH 3HAYUTEJBHBIH MaTepHaJ . Mo cpokam ceBa (necsiTs CPOKOB,
C MHTEpBAJIOM B HeJeJi0 HaumHas co 2-ff gexansl -ceHrsiops). Ha
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OCHOBE 3TOr0 MaTepuaja - IyTeM pPerpecCHOHHOro aHajusa Obaa
YCTaHOBJIEHA CBSI3b CKOPOCTH INPOPACTaHHA CEMsSH  XJONYAaTHUKA
¢. TeMmepaTypoli. BplIO ompeneseHo, uTO pasBHTHE XJONMYATHHKA
B yCJIOBHSIX ABCTPAlMH B IIEPHOA CeB — NOSIBJCHHE JHCTbEB NPeKpa-
maercs NpH cpenHel Temmeparype Huxe 11,4°C. Dro xe 3Hauenue
TeMIepaTypel GBlIO MOJYYEHO U rpacbnquKHM METOAOM, NPEAJOKEH-
ueM JI. H. BaéymKHHbIM [16], T. e. sHaueHHe HHIKHEro Ipeiesa
‘TemIlepaTypsl 6blI0O HafeHo MO rpaguKy ee CBASH CO CKOPOCTHIO
NpPOpACTaHUs CeMSH NyTeM JUHeHHOH MHTEPNOJISAUUH.

[Ipu pocrarouHbX 3amacaXx BJAarH B II0YBe, 1O  JAHHHIM
JI. H. Da6ywxnna [16], nas npoxoXpeHHs MepHOAa CEB — BCXOABI
Heo6xonuma cymMma 3GGEKTHBHBIX TeMIepaTyp BO3AyXa, paBHas
84 °C mpu uuxueM ee npegene 10°C. Dra cymma Temmeparyp Onsa
YCTAHOBJIEHA HE3aBHCHMO OT CKODOCIIEJIOCTH BO3JEJbIBAEMBIX COPTOB
XJomuaTHUKa B Ysbexkucrane B 30-e roabl. B mocaenymomem
JI. H. BabywkunbiM ObLIH NOJYYEHH! HOBHE OoJiee TOYHHIE arpoMe-
TEOPOJIOTHYECKHE TNOKA3ATEJH . TEMIIOB PA3BUTHS PASJHYHBIX NO CKO-
POCIIeJIOCTH COPTOB XJIONYATHHKA, KOTOphie BOSlle.HbIBaJIHCI: B 40-x ¥
B HauaJse 50-x rogos [17]. ;

[TospHee BompocaM BJHSIHHS TMAPOTEPMHUYECKHX YCJOBHH OKpyXKa-
IOWlefi cpenbl Ha' NPOJOJKHTEJNbHOCTh TIEPHOJA CEB — BCXOAbI  3aHH-
maguce M. T. Cabununa [103], M. B. Myxamenxanos u A. 3. 3a-
kupos [69, 70], B. B. Kapnayxoxaa [39], H. C. Opaosckuii [79, 80],
®. A. Mywmunos, A. K. A6nyanaes u H. M. Ocunosa. [51]. -

[To panubiM nabaionenuit 8 1953—1958 rr. na arpo- u raapomer-
CTAHUMAX, PACHOJNOXKEHHbX B Ys6ekucrane, M. I'. CaGununa [103]
H3yuasna 3aKOHOMEDHOCTH, CBS3LIBAIOUINE. HU3MEHEHMEe IPOLOJIXKUTE/b~
HOCTH NEepHOLa CEeB—BCXOAH XJONYATHHKA ¢ TeMIepaTypoH H sama-
CaMH NPOJAYKTHBHOH BJard B mouBe. IIpH M3MEHEHHH 3alacoB BJAardk
B caoe noussl 0—>5 cM or 6 go 11.Mm sa mepuox CeB—BCXOH €10
Oblzia yCTaHOBJIEHA CJEAYIOUAS 3aBHCHMOCTD!

—_-—i%i I 1g’;;-._-2,4698 —1,851gt, 2.2)

r=—0,750,03,

TAe 1 — YHUCJIO JHEH 3a NepHoJ CeB—BCXOIHl, f-— CpPelHsisi CYTOUHAs
TeMmeparypa Bo3ayXa. UuCJ0 c/ayuyaeB, HCIONb30OBAHHBIX IPH pacuere
ypaeHeHus, cocrasssno 110. Belio noiydeno, uro nmpH HHXKHEM mpe-
nese temneparypu 10°C cymma. a(pcpexmsﬂblx TeMueparyp sa me-
pHoj ceB—BCXoAbl cocTasJser 100 °C.

Binsnne 3amacoB NPOAYKTHBHOH BJarW B CJOe NOYBH 0—5 CM
Ha NPOJOJIKHTEJBHOCTh NEPHOJa CEB—BCXO[bl TaKXKe KOJHYECTBEHHO
6ni10 ycranopseno M. T'. CaGununoft [103]. Tlpu stom sasHcumocTH
NPO/JIOJIKATENBHOCTH NEePHOfa CeB—BCXOJbl OT 3aIlacoB BJAarH ycTa-
HaBJMBAJNUCH [/ PasJHuHBIX Trpajailifi TeMIepaTyphl BO3LyXa.
Ionyyennsie 3aBHCMMOCTH TIpeicrasiensl B Taba. 2.1. Harasaxoe
OpeJCTaBJeHHe 0 3aBHCHMOCTH IIPOJOJIKATENbHOCTH NEPHOLA CeB—
BCXOJH OT JABYX (PAKTOPOB — BJNAXKHOCTH TIOYBHI W TeMIEparyphl
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N : . TaGunua 2.1

3aBHCHMOCTD TIPOJOJIKHTENLHOCTH TIEDHOA CeB—BCXONB fo (AHH) OT CPEHHX
3a MEPHOA  3aMacoB BJard B chaoe NHousbl 0—>5 cm W npw pasiuyHbIX rpajauusx
cpepHeil cyTouHolf TemmnepaTypsl Bo3jyxa 3a aror nepuopn (mo M. I. Cabununoir)

. oo i
TSP | paamerne perpeccun | Spnbiiin | xosobiners | criien | ypiniehs
KOppenauuu )
14—15 93,3 —0,70 40,08 18 (2.3)
16—17 83,1 —0,70 +0,06 30 (24
. .on= WO,'85 C » .
18—19 117,0 —0,80 +0,07 24 (25) -
. n=W ! . .
2025 57,6 —0,76 +0,07 . 16 (2.6)

BO3/lyXa — MOXKHO NOJYUHTb mo puc. 2.1. Buua Taxkxe paspaborana
1IKaJa OUEHKH CTeHNeHW G6JIaroNpHATHOCTH  arpoMeTeopOJIOTHYECKHX
YCJOBHHA [JIS NPOPACTaHHs CeMSH H NOSBJEHHS BCXONOB XJONMYaTHHKA
(raba. 2.2). _ '

U. I'. Cabunusa u M. M. Korbiesa [105] ormeuaior, yro 3a-
JIepIKKa MOSIBJEHHS BCXOJOB HAa IIOYBAX PAa3HOrO THIA HayHHaeTCs
Ipu CJAEAYIOMMX SHAYeHHAX BJaXKHOCTH: 16 % (TaAXeJocyriunuCcTast
nousa), 13—14 % (cpeasecyramnucrass) u 11.%  (nerxkocyraunu-

lpodonwumensrocme nepuoda noce8-8exadsi, Gru
—

Wo—;‘i‘""/\\
101
3: 4
L ¥
s %
; %
A ®
,2__
011_141.._11111111{145

Puc. 2.1. 3aBHCHMOCTH IPOAOKHTENbHOCTH TMepHoga CeB—BCXOALI XJAOIYATHHKA
(wadpel y TOYeK — AHH) OT TeMmepaTypsl BOslyxa f¢p H yBJAaXKHeHHS MOYBH Wo—s
o B caoe 0—5 cm.
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crasi). Ecau mepeBecTd 3TH 3HAYEHHS B MHJIJIHMETPH NPOAYKTHBHOH
BJsaTH, To Aas caosi nouBwl 0—b5 cM (rayOuHA 3ale/KH CeMSAH) OHH
paBHB mnpuMepHO 5 MM. AHajorduHas CuTyaudss Habjlofaercs Ha
HoceBax IPY HAJMYHE MOYBEHHOH KODKM MJM B Clyuae MOCeBa Ha 3a-
COJICHHOf, MPEABAPUTEJbHO IJIOXO HpoMbToli  mouse. [lo fAaHHBIM
I'. A. Koucra6ana [129], mnposopusutero B -ABCTpPAJHH ONBITH MO

" Tabauua 2.2

OueHia arpoMeTeopoJOTHUECKHX YCAOBUI 3a NEPHOM CeB—BCXOAM XJOMYATHHKA
’ (no HU. T, Cabunuuoil)

7
Cpeznas TeMnepaTypa Cpejapre 3anacel 0po- - | [ponokuTedshocTs | OLCHKA arpome-
O I R B
=>21,1 =27,0 <8 5
17,6—21,0 26,0 9—12 4
15,6—17,5 =5,5 13—18 3
13,6—15,5 =5,6 19—24 2
>13,6 5,4—5,0 >95 1
<l13,5 Jlio6oe 3nayeHue =25 1
JlioGoe 3HaueHue < .

CeBy XJIOMYATHHKA B Pas3J/HuyHble CPOKH, MPH JOCTATOUHOH BJAXKHOCTH
TIOYBBl  TE€MIIBI pasBHTHSA XJONYaTHHKA 3aBHCAT [JIABHBEIM 06pasoM
OT TEeMIepaTypH, a NpPH HU3KMX 3amacax BJArd He3aBHCHMO OT TeM-
TepaTyphsl Npouecc NPopacTaHusl CeMAH HAET MeLJIEHHO.

" B 60-e rogsl u ocobenHo HauyuMHas ¢ 1971 r. B IPOKSBOACTBO HH-
TEHCHBHO BHEJDSJIMCh HOBble BHICOKOYpOXaiiHble M ycTofiuuBbie K 60-
JIe3HSIM CpejHecneJbie M TOHKOBOJOKHHCTHIE COpPTa XJONYATHHKA.
Hanpumep, copra xjonyaTHUKA TAIIKEHTCKOH 'TPYINBL. B . JOBOJBHO
KOPOTKM#A CpPOK OBLIM HHTEHCHBHO pPasMHOXKEHBbI ¥ IJIOWIAJh TOX
HUMH gocturaa B 1975 r. Gosee 1,6 man. ra. Brexpende copTOB
TAUIKEHTCKOH TPYNIBl [O3BOJHJIO =~ PE3KO CHH3HTH 3a60JeBaeMOCTb
XJONYATHHKA BUJITOM H YBEJHUUTH ypoxKaii.

B cBfi3u ¢ IIMPOKMM_ BHeADEHHEM B IPOH3BOJCTBO HOBHIX COPTOB
" M 3HAYUTEJbHBIM YJydlIeHHeM TeXHOJOTHM BO3AEJBIBAHHS XJOMYaT-
HHKAa BO3HHKJA HEOOXOJHMOCTb Das3paGOTKH arpoMeTeOpONOrHYecKHX
ToKasaTesJell YCJOBHE pasBUTHA, pocta # GOPMHDPOBaHUSA ypoxKas
HOBBIX COPTOB XJONYaTHHKAa C IeJpl0 OOecHeyeHHs ONepaTHBHOTO
obcayxuBanusa xJgonkosoxctBa Coserckoro Coiosa. B 70-x ropax
B orgese arpomereoposorun CAHUIMU um. B. A. Byraesa mposo-
JHJHCh CIEHYaJbHble HMCCAENOBAaHHS C LEeJbI0 PaspaboTKH METOAMKH
O00BbEKTHBHOH OLEHKM M NpPOTHO3a YCJOBHH pOCTa, PasBHUTHS H (op-
MHPOBAHUS YpOXKas XJONUATHHKA C YUYETOM HOBHIX PaflOHHPOBAHHBIX
copToB. B nepByio ouepenp CAEA0OBAJO YTOUHHUTH CYLIECTBYIOIIHE NOKA-
3aTe/M TEMIIOB Pa3BUTHs XJIONUATHHKA W IOJYYHTb TAKOBbie [JIs HO-
BHIX PaBiOHHPOBAHHBIX €r0 COPTOB.

BriepBrle pa3apaGoTKM B 3TOM HampPaBJeHWH HJs COPTOB. TALIKEHT-
CKOi rpynnbl 0wl BbMoOJHeHH B 1970—1971 rr. [75]. B 1972—
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1975 rr. HCCaenOBaHUS [O BLISIBJEHHIO 3aBHCHMOCTEH CKOPOCTH pas-
BUTHS XJIOMYATHHKA OT  arpPOMETeOPOJIOTHYECKHX YCJOBHI 3a OT[eb-
Hble MexdasHble NepHOAB ObIM NPOAOJIKEHEl B OTAEJ]E arpoMereo--
posorun CAHUWI'MU He TOABKO AJisi COPTOB TalIKEHTCKOH . TPynmBL,
HO TaKXKe § JJs JAPYyrux COPTOB:

- CraTucTHYeCKHH aHANM3 MaTepHaJoB axcnepnmeHTaJIbelx H 3KC-
HNEeJMIHOHHBIX MCCJAEJOBAHMH, a TakKXKe JAHHBIX TEMaTHUECKHX M pe-

y
o151
*
4 . 0
.
. .
L]
910 N A el LN
. ° 4
o L]
® ° e ’ e
® ° ’ .
° o o . Puc. 2.2. Ces3b CKOPOCTH DasBUTHS
0051 " ° . ' \ Y xaomuaruuka copra ‘C-4727 co
- ‘ cpeaHell Temneparypofi Bo3ayxa fep
14 76 16 20 T;CP °C 3a NEPHOJ CEB—BCXOHL.

}KI/IMHbIX arpome’reoponomqecxnx HaG/IIONEHU = Ha THAPOMETCTaH-
UHSAX XJONKOBOHUecKHx pecny6auk Coserckoro Corosa sa 1961—
1974 rr. mosBOJMA YCTAHOBHTb 34BHCHMOCTH MEXIY CKOPOCTBIO pa3~
BHTHS HEKOTODBIX OCHOBHBIX COPTOB XJONMYAaTHHKA H TeMIepaTypoi
BO3lyXa 3a OT/eJbHHE TEPHOABl HX DAa3BUTHS C YUYETOM BJIAXKHOCTH
" TIOYBHI. _ o o :
IlepBonayanbio  OBLIM -NOCTPOEHH TrpaduyeckHe - 3aBHCHMOCTH

1
MEXY CKOPOCTBIO paSBHTPIH XJonyaTauga Y = . H cpeJmen TeM-'

nepaTypou Bos,uyxa fep 3a TEPHOJ CeB—BCXOAn (pHC. 2.2). 3aTeM

METO/IOM HAWMEHBIUINX KBaJpaTOB CbliM HafiiecHbl yPAaBHEHHS CBASH,

KOTOpHIE HMEIOT CJelyIOmui BUA: :
JLJs ckopocnesoro copra C-4727

Y =0,01¢., — 0,0909, : 2.7)
=0,82 40,04, S,==-0,0045;

LJIsT CpellHeCIesblX COPTOB
Tamkent-1 : S .
Y =0,0099¢., — 0,098, (2.8}

r=0,82 40,047, S,= -4-0,0148;

Tamxkent-2 \ . -
: Y =0,01150¢,, — 0,1850, (2.9)

r=0,86 = 0,041, S,==0,0194;
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TaukenT-3 . . § »
Y =0,0130¢,, —0,1520, (2.10)

r—0,87 20,087, S,= =:0,0169;

Aast cpeAHecnenmx copros 153-®, 149- ®, 152-0, 159-®, 141:0 u
133

Y = 0,0061¢, — 0,0288, @2.11)
r=0,65 4 0,057, S,= =0,0178.

HpOBepKa ypaBHeHHH noxasana, YTO HJII COPTOB TAlIKEHTCKOH
Tpynnsl u3 .97 cayuaes (c XOpoIluel BJAXKHOCThIO MO4YBBI) B 95.%
OTKJIOHEHHe DPACCUMUTAHHOH MPOAOJNKHTEJIbHOCTH  NepHoja - CeB— -
BCXoAsl OT HabuaiofaeMoli He mpesbimago =2 auda. B 59 cayuaes
OTKJ/IOHeHHe TNpeBhHano +£3 jaus, 4r0o Obj0 OOYCJIOBJEHO HAJIHYHEM
MOYBEHHOH KOPKH.

ITo ypaBHenusm (2. 7)-—(2 11) 6b1Jm paccyuTaHsl CyMMEl ¢ dek-
THBHHIX TeMmmeparyp Bosxyxa (ewume 10°C) nans nepuoma CeB—
BCXOABI NPH JOCTATOYHOH OGecleyeHHOCTH pacTeHuii Bjaroit. Jlas
CKODOCIEJIOro Copra ‘cyMMa 3(P(QexTHBHHIX TeMIepaTyp CocCTaBjsja
95°C, a aJisi Bcex CpeJHeCHeNbX COPTOB oOHa paBHajace 100 °C.
AHanoruuHoH Gbi1a CyMMa TeMIepaTyp u AJS NO3ZHECIEJbIX COPTOB
xaonyatauka (C-6030, 5904-M1 u ap.). CuaexosaTenbHo, Ha NPOAOJ-
KUTEJIbHOCTh DPACCMaTpPUBAEMOr'O NEPHOAA COPTOBLIE OCOGEHHOCTH
XJOMYaTHHKA NPAKTHUYECKH He BJHSIOT (MMeIoIHecss pacxoXIeHHs
1O CyeCTBY HAXOAMJHCH B mpejesax OmWHOOK HaOJIOACHUE H/Iu He
MMeJiH NPaKTHYECKOTO 3HAYEHHS).

[To coobmennio I'. B. Bagunoi [19], copToBle oT/iMUMs B IpO-
JOMIKHUTENLHOCTH NEPHOLA CEB—BCXOMb He NPOABJAIOTCS H Y HEKOTO-
peix 6060BHIX pacTeHU# (ropoxa 60608, ¢dacoam). Takas ke Kap-
THHa HabJaiojpaercs y ﬂpoaon TIIEHHIBI, SYMEHsI, KYKYpYy3bl M APYTHX
kyneTyp [126]. _

Auasu3 MarepuasnoB HaGMIONEHME NOKa3bBaeT, 4TO . HepeKO
B CEeBEpPHBIX XJOMKOBOJUECKHX paffoHaX MOCEBHl XJONYaTHHKA CTpa-
JAT OT MENJIEHHOrO NPOrPEeBaHHsi MOYBH, a4 B IOKHBIX paloHax —

OT YXyALIGHHS BJAroOOECEYeHHOCTH B BECEHHHH MEpPHOA 3a CueT

VHTEHCHBHOTO MCIIaPEHMs BJard C BePXHHX CJIOEB MOYBHL.

[lo mammM RaHHBIM, TPOAOJIKHTENBHOCTh MEpHOAA CeB—BCXOLH
" n° B 32aBHCHMOCTH OT CpefHeli CyTOUHOH TeMIepaTypsl . Bo3jayxa 3a
TIepHOA fop [JISl MOCEBOB C ONYILIEHHBIMH CeMeHaMH 0pH 3amdcax
BJard B cjoe mousbl 0—5 cm sa srtor mepuon 6—10 MM usMeHsercs
CIe oI obpazom:

fep. ... .. 13 14 15 16 17 18 20
n... .. 30 25 20 16 14 -12° 10

Ha puc.-2.3 rpaduyeckn H306paXkeHsl OTpeskaMu rumep6osi
'CBSI3H UHCJA JHEH NMePHOfa CeB—BCXOAbI CO CPeAHEll CYyTOYHOH TemIe-
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CﬂenyeT TaKXe OTMeTHUTb, YTO B OTAEJBbHbIE TIOAbl B TEUCHHE e~
pHOZA CEeB—BCXOAbl IIOUBEHHAsl, KOpPKa MOXKeT 0O0pasoBHIBATHCS
HECKOJIbKO pas. [TosTomMy KO/IX03bHl W COBXO3Hl AOJIKHE 3a0/aroBpe-
MEeHHO, 0 Hauaja IIOCeBHOH KOMIAHHH NOATOTOBHTH BCe HEOGXONH-
Mble CpencrBad, Y1006l IOCJE BbillaJeHHUsA 3HAYUTEJBbHBIX 0CaiKOB (60'
aee 10 MM B CYTKH) CBOEBPEMEHHO NpPHCTYIHTb K DaspyLIEHHIO
NOYBEHHOH KOpKH. PaspylieHne ' NOYBEHHOH KODKH B MOMEHT
HAaCTyIJACHHA CI)HSH‘IGCKO!SI' CneJoCTH IIOYBHI, T. €. A0 €€ 3arBepAeHusd,

Tabnuuna 2;4

Hamerienne TOMIMHB NOYBEHHON KOPKH B 3aBUCHMOCTH OT TeXHOJOTHMH
NOArOTOBKM NOuBH M cmocofa cesa

TOMIUAA TIOYBEHHON KOPKH (MM) TIO BAPHAHTAM ONbITA

POBHOE TIOJIE, CEB ¢ MEXAY- ceB XJIOMUATHHKA MO
Hara cens PAABAMH, CM . 3
60 cM 90. cM rpeGusm rpagam
15—16 1V 1970 . © 18,2 17,2 11,0 11,2
14 1V 1971 r. 18,2 17,7 10,0 9,7
20 1V 1972 r. . 29,2 28,6 10,5 10,4

IPUBOAHUT K 3HAUHTEJBHOMY OCJa6JEHHI0O BPEJHOTO AeHCTBHS KOPKH
Ha NOSIBJIEHHE BCXOMLOB. . '
B nacroamiee BpeMa AJas 60pbOE ¢ NOYBEHHOH KOPKOH HpEAJO
eHO MHOTO arpoOHOMHUYECKHX METOLOB, B KOTOPHIX YYHTHIBAIOTCS
COBPEMEHHbIe 3HAHMS O. IOYBEHHOH KOPKe H  IOSIBJEHHH BCXOJOB.
OrmeruM HekoTopble K3 HHX. Ilpn 06pasoBaHMH NOUYBEHHOH KOPKH
JIO TIOSIBJIEHHS! BCXOJAOB e€e DaspyLIaloT JerkuMu OOpOHAMH HJH Bpa-
WaMUMACT MOTHraMH. Boablioe sHaueHnme npu 6Goprbe € KOPKO-
o6pasoBaHueM HMeeT MyJbUHPOBAHHE IIOYBLL, KOTOPOE INPELOXpaHseT
NOBEPXHOCTb OT OHICTPOTO BHICHIXAHHA M COXDAHSET ee YBJAaXKHEHHOH.
OnaHuM H3 MeTOJOB, NpPeAOTBpallaioliux 06pa3s0OBaHHe KOPKH, SBJS-
€Tcsl M3MeHEHHEe T€OMeTDHH TIOBEDPXHOCTH IIOYBEI, HANPHMEpP, CEB

XJIONYaTHAKA Ha 3apaHee IOArOTOBJEHHbIE I'DeGHM M TPSIKH. ‘
JIlns moaTBepKAEHHS CKa3aHHOro NPHBOAMTCA Taba. 2.4, koTopas
cocrapaena no marepuanam C. H. Peixosa, B. Il. Kougparioka u
10. A. Tlorocoa [102]. Kax BuaHO u3 Ta6a. 2.4, TOJIMHA MOYBEH-
HOH KODKH. 3aBHCHT OT pesbeda TIOBEPXHOCTH [OYBBI: Ha POBHOM
noje OHa MouyTH B 2 pasa GoJblle, YeM Ha TpsAfax u rpebusx. Ana-
JIOTHYHAsl KapTHHA  CO3J4€TCs TaKXKe W IIPH COIOCTABJEHHUH 3HAUEHHH
Macchl W OCOGEHHO MOIUHOCTH - (IJIOTHOCTH) IOYBEHHOH KOPKH Ha
Pa3JHYHBIX IO TeOMeTpHH NoBepxXHOCcTAX. CeB XJOMYaTHHKA IO rped-
HSM CHJBHO BJIMSET Ha CTEleHb KOPKOOOpAa3OBaHHUS M 3HAUYMTEJLHO
YMEHbIIAeT BPEAHOe JeHCTBHE KOPKH HA TEMIBl NOSABJEHHS BCXOIOB.
I'pe6HeBass MOBEPXHOCTb NOYBHI HE TOJIBKO YMEHbIIAeT IPOLECC Kop-
K000pa3oBaHuA, HO M OJIarONPHSATHO BJUSET HA THAPOTEPMHUECKHH
pexum mnouBbl. B cBASH ¢ 3THM K HacTOslleMy BpeMeHH Npobieme
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HCC/IENAOBAHUS  TEXHOJNOIHH BO3JAE/BIBAHUSA  CEJbCKOXO35HCTBEHHBIX
KYJbTYp M B YaCTHOCTH XJIONYATHHKA IO T'pAjaM H TPpebHAM yjeseHOo
JIOCTaTOYHO MHOTO BHHMaHus. B psage pabor [102, 117] maercs 06-
30p JIMTEPATyPHEIX HMCTOYHMKOB, XapaKTeDH3YIOTCH JOCTOMHCTBA H
HEeLOCTATKH MPOBeJeHHEIX HccaexoBaHuit. Tak, Hanmpumep, B pabore
[102] ormeuaercst, uro B Cpenneli Asuu 10 IOCJIETHETO BPEMEHH BO-
ApocaM BO3JEJEIBAHHS CEJbCKOXO3SHCTBEHHBIX KYJbTYP, OCOOEHHO
XJIOMYATHUKA, HA TPAfaX Y TPeOHSX YAeJAN0Ch CPaBHHTENBHO MaJlo
BHMMaHHSA. B TO Ke BpeMs, COTJIACHO HCCJEJOBAHHSM MHOTHX aBTO-
POB, IIPH CeBe XJOMUYATHMKA IO TpsiiaM H rpe6HsaM HabJmjaercs I1o-
BBHILIEHHE YDPOXKAMHOCTH 3a CYeT YJydlIeHHs TemJoBOro, BO3LYIIHOTO,
BOJIHOTO DEXKHMa, MHKPOOHOJOTHYECKUX YCJIOBHH, CTPYKTYPHI I1axor-
HOTO CJIOS TIOYBBI H pexKHMa ITHTAHUA XJOMUaTHHKA.

ITo ganuwim A. K. Kamxaposa u T. 3. ®aiisuena [42], Bosaenan-
BaHHe XJIONMYAaTHHKA Ha rpeCHAX IO3BOJSET IMOAJepKHUBATh IIOUBY
B peIXJOM cocrossHHH. OHH CYHTAIOT, YTO HOpPH TakKoM clocobe ceBa
NMOUBBI JIydllle NPOrPeBAIOTCH, YCKOPAETCA POCT H . PASBUTHE  XJIOM-
YaTHHKA, ypOXKaWHOCTh MNOBbIIAeTcs Ha 3—4 u/ra. [lpemmymiecTa
ceBa XJOMY4ATHHKA HA TPAAKaX H TPeCHAX nepei OOGBLIYHBIM CEBOM
noxasaHbl ¥ B MoHorpaduu [102]. ABTopr MoHOrpadum No, JaHHBIM
TIOJIEBBIX ONBITOB H3yYaJsii BJHSHHE Pa3J/MUHBIX CIOCOGOB HOJATOTOBKU
HOYBLI U CEBa HE TOJBKO HA CJOXKEHHe ee IaXOTHOrO CJos H ypoxKak-
HOCTH XJIOMYATHUKA, HO M Ha JpyrHe GaxTOpH: THAPOTEPMHUYECKHH
PEXHM II0YBBHI, CKOPOCTb pasBUTHA XJomyaTHHka H T. A. Coruacho
TIPHBEJEHHBIM JaHHBIM, TNPH OJHMHAKOBLIX CPOKAX CeBa TeMIeparypa
TOUBBl HA TPAAKAX H IpebHsAX BEHILUE, YeM Ha POBHOM INOJe, 0COGEHHO
5TO 3aMETHO B JHEBHble Yachl. B pesysbTaTe Ha DOBHOM IIOJe OTMe-
'4ajoch OTCTaBaHHE B PASBUTHH XJOMYATHAKA B CPAaBHEHHH C ero
pasBHTHEM Ha TrpelHsX.

Hanpumep, 3a mepHOJ CeB—BCXOAL 3TO OTCTABAHUE, MO AAHHBIM
onnto 1970—1973 rr., cocrasasio oT 2 no 8 paHeH. AHaJOrHYHBIE
pesy/ibTaThl moJdyuensl u B -pabote M. T. Typanosa, P. P. Apesosa
u B. X. Kacumosa [117], rae Gosplloe BHHMaHHe YIEJeHO (QH3HUe-
“ckoMy OOOCHOBaHHIO (PeHOMEHa MOBBLIUEHHs TeMIepaTyphl, yJ/ayylie-
HHSl BJIaro- H TEeIJOOOMEeHa B IOUBe HpH CeBe XJONYaTHHKa Ha rped-
Hax. K -CoxaseHHIO, BBIBOJ aBTOPOB O TMOBbiLleHHH Ha 2,5—3°C
_CpeflHell CYTOYHOIl TeMIlepaTyphl HOYBHL TOJ T'PeGHEBOJ  [I0BEPXHOCTHIO
Ha TJyOHHe 3ajeraHus CeMsH (5>—10 cM) 1O CpaBHEHHIO C TEMIle-
paTypoil MOYBBI HA POBHOM MOJe HE IMOATBEPXKIEH MaTepHaJaMu
HabnwogeHui. ‘

Ha ckopocTh IpopacTaHus CeMSH CeIbCKOXO3AHCTBEHHBIX KYJb-
TYp ONpeleseHHOEe BJHSHNE OKasbiBaeT IMyGHHa 3ajejxku cemsH. Co-
raacao uccaeposanuam 0. M. Uupgosa [121], cymma 3 dekTHBHBIX
TeMmeparyp Bo3Ayxa, HeobxoauMas s NIPOXOXKIEHHS  IIEPHOJA
CeB—BCXO/b, Bo3dpacraer B cpegnem Ha 7 °C mpu yBeJHYCHHH Ty
O6unnl 3amgenku Ha 1 cm (3amanHas riyOuHa 3aJesIKd CeMsAH KyKy-'
pyssl paBHa 4 cM). AnaJoriyHas 3aBHCHMOCTb XapakTepHa H JJst
[OCEBOB XJIOMYATHHKA. B Hacrosulee BpeMmsl AJjs JYTOBEIX M JYTOBO-
6OJIOTHBIX, MEJJEHHO IpPOrpeBalONIMXCs IOYB, DPEKOMEHJOBaHA 3a-

-
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JeJKa CeMsiH XJOMYaTHHKA Ha rayOHHy 3 4 cM, a U BCeX OCTafb-
HBIX 3eMeJb — Ha Iaybuny 4—5 cm.

Teneps yaesquM eHle HEKOTOpOe BHHMaHHE Bonpocy BJIHSIHHS HA.
CKOPOCTb DPa3BUTHS XJONYATHHKA KayecTBa NOCEBHOTO MaTepHana H
HJOTHOCTH [AXOTHOrO TOPH30HTA INOYBHEL. Bbhillle yXKe YKa3pBaJoCh,
YTO CKODOCTb IIPOPACTAHMS CEMSAH 3aBHCHT OT KAyecTBa IIOCEBHOTO
MaTepHalJa H MOATOTOBJEHHOCTH HOYBHL K IOCEBY.
~ BcxoskecTh ceMsiH XJONUaTHHKA [OJMKHA ObiTh Bhine 88 %. Ce-
ME€Ha [OJIKHBl GBITb COPTHPOBAHHBIMH IO KPYIHOCTH H IIPOTPABJIEH- -
HbIMH COOTBETCTBYIOUIMMH IHpenapaTaMd. ‘B nosjeBbix  yC/JIOBHAX
TOJILKO CeMeHa BLICOKOH BCXOXEeCTH AAl0T HOPMaJbHEE BCXOAH H
obecneynsalor 3agaHHyi rycrory noceBoB. CeMeHa HH3KOH BCXO-
JKeCTH MNpOopacTalT MEAJIEHHO M HeDPaBHOMEPHO, BCXOABI B 3TOM
cayuae 3a1epKUBAIOTCT H OLIBAIOT H3PEKEHHBIMH.

Jasi MHOTMX NOYB M3BeCTHa ONTHMAJbHas IJIOTHOCTH IIAXOTHOTO
caos. Hanpumep, no pamneim P. Kypsanraesa u JK. HMkpamoBa
[44], onTuMaJsbHAs NJOTHOCTb HAXOTHOTO CJOS THIIMYHOTO CeposeMa
M He3aCoJeHHOH JyroBOf IOYBH HaxoauTcs B Ipexensax 11—
1,3 r/cM®, a cersioro ceposema — B mpepesax 1.2—1,4 rfem® u 1. I
Ilpu yBesMyeHWH NJIOTHOCTH BEepPXHero cJjos mousel a0 1,6 r/ecm® cko-
pocTb mpopacTaHus ceMmsiH cHuxkaercsd. ITosTomy Hapsiny ¢ APYrHMH
¢daxkTopaMu BHeWIHeH CPeAbl MJIOTHOCTb IOYBBHI NAXOTHOTO CJOS Y4YH-
THIBAETCA TIPH MOJEJHDOBAHHH POCTA, M PA3BUTHA MOCEBOB XJIONYAT-
HHK2, B TOM YHCJe NPH ONHCAHHH NEPHOLA NPOPACTAHHS CEMAH M
nosiBjienHs Bcxonos [131].

Takum 00pa3oM, TeMIB Pa3BUTHUS XJONYATHHKA B HEpPHOJ CeB—
NosIBJIeHHe BCXOJOB 3aBHCAT OT KOMILJIEKCa B3aHMOCBA3AHHMIX (ak-
TOPOB: OHOJIOrMYECKHX, INOYBEHHBIX M arpomereoposornyeckux. Oc-
HOBHBIMH (pakTOpaMH, ONpENesSOMHME CTeneHb OAarolpusITHOCTH
arpoMeTeopPOJIOTHYECKHX YCJIOBUf [Js1 PASBHTHS XJOMYAaTHHKA B 3TOT
IIEPHOJ, ABJAITCA BJAAXKHOCTh IOUBLI H TEMIEpATypa.

[TpuBenennble BBIILIE arPOMETEOPOJOTHYECKHE IIOKA3aTesd pas3BH-
THSI XJIOMYATHHKA IO3BOJSIIOT INPOBECTH OLEHKY arpoMeTeopoJoruue-
CKHX (CJIOXKHBIIMXCH H OXHIAeMBIX) yCJOBHH DA3BUTHS XJONYATHHKA.
3a Iepuoj ceB—pCcxoAbl. Jlas o6nerdenns 3To# paGOTH cOCTaBJIEHA
~Tabu. 2.5, naHHbIE KOTOPOH NMpPHMEHHMBI AJIST OLEHKH YCJIOBHH pasBH-
THS XJONUYATHHKA B II€PHOL CEB—BCXOIHL.

H3BecTHO, YTO NpH JJHTEJBHOM HAXOXAEHHH CeMSH B MOYBE MO-
IBUBLINECS pacTeHHA OOBIUHO ObIBAIOT CJAGBIMH, XHJALIMH H JETKO
nopaxaiorcss OosesHAMH. Kpome TOro, BCXOABl NOJYYAOTCA H3pe-
JKEeHHBIMH, BCJEJCTBHE YEero BO3HHKAeT HEOOXOIWMOCTH IIOJCEBOB H
B HEKOTOPHIX CJydYasx nepeceBoB. [ToMHONEHHBIE BCXOAB NOSIBJSIOTCS
B TeX CJayyasix, KOIZa CeMeHa XJONYaTHHKa JiexkaT B IOYBEe MeHee
25 nuefr.

[TosTomy arpoMeTeopONOTHYECKHe YCJOBHS, MPHBOASLINE K IOAB-
JIGHHI0 BCXONOB uepe3 26 naHell m GoJee, SABJASIOTCS HeOJATONPHSIT-
HBIMH _JJIs NPOpACTaHMsS CeMSH XJONYaTHMKA H OLeHHBaiorcs 2 GaJ-
jJami. Ecam npofosIKHTENBHOCTh NepHOAA CEB~—BCXOALl COCTABJISIET
20—25 nHeil, TO YCJAOBHS AJisl IOSIBJEHHS BCXOLOB MOXKHO CUHTATh
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. Tabauua 2.5

» HDOJI.OJI)KHTeJIbHOCTb nepuon,a CGB—-—BCXO}J,H xnonqaruuxa B 3aBUCHMOCTH OT. TEMIEpaTypsl BO3ayxa H 3anacon
D npop,ymusﬂon Baary B cjoe nouskt 0—5 cM HA AATY ceBa
. ITponomKHTENBHOCTD neﬁnona (nHH) NpH cpexHed 34 nepnozs; TeMneparype BodpyXa, °C
3anackt npoayk- | Cymma sthdex- o : :
TUBHOH BJI4TH, * THBHEIX TeMmne-
MM paryp, °C . Tt - ) . ’
. 25~ 24 23 22 21 ‘ 20 19 ) 18 17 ‘ 16 | 15 l 14
8 100 7 7 8 8 9 10 1 12 13(14) 15(17) 17(20) 20(25)
7 115 8 8 9 100 10 1 13 14 . 14(16)  17(19) 20(23) 23 (29)
6 125 § 9 10 10 11 1z 14 15 16(18) 19(21) 22(25) 25(31)
5 ) 145 10 10 11 12 13 14 16 18 19(21) 22(24) 25(29) 29(36)
4 - 160 11 112 13 15 16 18 20 21(23) 24(27) 28(32) 32(40)
3 o 180 12 13 14 15" 16 . 18 20 22 24 (26) 27(30) 31(36) 36 (45)
2 205 4 15 16 17 19 2 23 25  27(29) .31(34) 36(41) 41(51)

I1 puMeyaHHue. Bes -ckobok IpHBCACHBI 3HAYCHHA HpO}IOJI}KHTEJH:HOCTH nepuosa ceB—BCXOAH, pacchTaHHue nc CPEL‘,HEI‘I
.n,exaﬂ.ﬁon TEeMnepaTtype BO3AyXa ¢ y‘iETOM IONpaBKy HA €¢. CyTO‘IHIJIH X0, a B cKoOKax — (e3 yuera 3TOH HOHpaBKK



yIOBJIETBOPUTEJbHBIME (olenka 3 6anna). XOpPOWIHMH  YCJIOBHSAMH
(4 6anna) pxas NOfABJAEHHS BCXOJAOB MOXKHO CUHTATh Takue, IPH KO-
TOPHIX BCXOABI NMOABJATCA uepe3 14—19 nuell, a ecaum mPOAOJIKH-
TeJBHOCTh MepHoja MeHee 14 JHeH, TO YCJNOBHS CUHTAIOTCS OYEHB
xopomumu (5 6ana08). ’

Tlpu pacuere (IPOrHO3€) NOSIBJEHHS BCXOJOB XJOMYaTHHKA HeoO-
xopuMas cymMma 3(p(eKTHBHBIX TeMIepaTyp, ONpeJeJeHHas C Y4eTOM

Tabauna 2.6

ﬂepénon. cpen.max‘ JeKajHbIX TeMneparyp B CyMMBI otbheKTHBHEIX TEMNEPATYP
3a JeKajny mpu HixHeMm npenene sddexTHmHbIX TemMneparyp, pasHom 10°C

JHecsarele p0au rpanyca

I'pagych

0 0,1 0,2 0,3 0,4 0,5 0,6 | 0,7 \ 0,8 0,9

0 0 0 0 0 o 1 1 1 1 1

1 1 1 1 1 1 1 11 11

2 1 1 1 2 2 2 2 2 2 2

3 2 2 2 2 2 2 2 2 2 3

4 3 3 3 3 3 4 4 4 4 4

5 4 4 5 5 5 5 6 6 6 6

6 7 7 7 8 8 8 8 9 9 9

7 0 10 10 11 1 12 12 13 13 13

i 14 14 14 15 15 16 16- 16 17 17
9 17 18 18 19 19 19 2 20 21 2

10 22 922 22 23 23 24 24 25 2% 925
11 2 927 928 28 20 30 31 32 33 34
127 3 36 37 38 30 40 40 41 42 43
13 43 44 45 45 46 47 48 48 49 50
14 50 5l 52 52 53 54 55° 55 56 57
15 58 59 60 ~ 61 62 63 64 65 66 66
16 67 68 69 - 69 70 71 .72 73 73 74
17 75 76 76 77 78 79 80 8 81 82
18 82 8 8 8 8 8 88 8 90 90
19 91 9 93 93 94 95 96 97 98 . 99

BJI2KHOCTH IOYBH, NMOACYHTHIBAETCA IO OXHAAeMOH II0 INPOTHO3Y
CcpellHeH neKaJHOH TeMIlepaType BO3JAyXa C NONPaBKOH (ecau TeMme-
patypa muxke 19°C) Ha ee cyTouHbli xox 1Mo JAaHHbiM Tabua. 2.6.
31ecb yMEeCTHO OTMETHTb, YTO CYMMH TeMIepaTyp, IpHBeIeHHbIe
B Tabu. 2.6, ABJASIOTCS QOCTATOYHO HANEXKHBIMH U MOTYT GBITH HCIOJb-
30BaHEl NPH NpPOBEJEHHY COOTBETCTBYIOLIHX pacueToB IO BCeH Tep-
putopun Cpenre#t A3uy, NMOCKOJBKY OHM IOJYYEHHl HA . OCHOBAHUU
MaTepHaJOB BOCbMHCDOUHBIX HabJIOfeHUit ruppoMercranuuit (982 ne-
Kajl), pacrnoJIOXKEHHHX B 3eMJeJes]bueCKHX paloHax YabekucTaHa,
Typrmenun, Tagxukucrasa u Kuprusuu. , :

Takum o6GpasoM, NMpHBeAeHHEE I0KA3aTeJH MHO3BOJSIOT paccyH-
TaTb ATy INOABJIGHUA BCXOJOB Ha OCHOBE CJEAYIOIIMX [JaHHBIX:

1) parh cesa,

2) 3anacoB BJard B cjoe moussl 0—>5 CM B [ieHb CE€Ba,
3) CcpeAHHX MHOTOJIETHHX AEKAaJAHBIX 3HAYEHUH TeMmepaTyphl BO3-
nyxa, ' :
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4) oXxupgaeMbiXx IO IPOTHO3Y CPEIHHX JeKaAHblX TeMIeparyp

BO3LyXa. .
[Tpouecc cocraBjenyss mporHosa Hsjoxen B paborax [51, 101].

IIporHo3sl coCTaBaAKTCS A/ Hanbosee pacnpoCTpaHeHHbBIX B KOHKPET-

HOM palioHe COPTOB XJONYATHHMKA M JJIST HECKOJbKUX CPOKOB Ce€Ba
¢ y4yeToM mepeceBoB. [lpuW coCTaB/JeHHH INPOTHO3a - CJAENYeT YUYecCTb,
KpOMe TeMIIepaTyphl BO3JAYyXa U BJAXKHOCTH IIOYBBI, T€ YCJIOBUS, KO-
TOpHE BJHSIOT HA TEMIbl NIPOPACTAHHS CeMsH XJONYaTHHKAa H MO-
IyT NPHBECTH K OomHOKaM B pacyerax.

2.2. Bbi6op onTHMaJbHBIX CPOKOB CEBA XJONMYATHHKA

‘Pe3yJibTaThl MHOTOJIETHHX HAayYHBIX HCCJEIOBAHHHA U NepeioBOH
ONBIT KOJXO30B M COBXO30B IIOKa3bIBAIOT, UTO OT CPOKOB CeBa 3aBH-
CHT HAayaJO MacCOBOTO LBETEHHSI M PACKDPHITHS INEpPBHIX KOPOGOYeK
XJIOMYATHHKA, CTeneHb OJIarONpPHSTHOCTH YCJIOBUH OCEHHEro NepHoAa
nJasi yOGopkH ypoxKas M, KQHEUHO, BAaJOBOH ypoxKal, 0COOEHHO I0JS
JIOMOpO3HOro cbopa ypoxkas xjaonka-ceipua [5, 70, 80]. Cporu cema

CKa3bLIBAIOTCSl TaKXKeé H Ha 35(PQPEeKTHBHOCTH arpoTeXHHUYECKHX Mepo-.

npusTHii: Goppbe ¢ COPHOM pAaCTHTEJbHOCTbIO, BpeAUTesAIMH U 60-
/ J1e3HIMH, Ha. 3(p(HEKTUBHOCTH HCNOJB30BAHHS yroOpeHuil u pedo.n-
AHTOB. BbI6Op TeX HJH HHBIX CPOKOB CeBa INPEACTAaBJSAET OlpejeseH-
HYI0 BO3MOXKHOCTb BO3/IEJBIBATh XJOMYATHHK ‘B YCHOBUSIX PA3JIHYHON
UPOAOJIKHTENBHOCTH CBETJIOr0 BPEMEHH CYTOK, DAasJHYHBIX TeMIlepa-
TYD H BJIAXKHOCTH TOUBLL H BO3AYXa.

OnruMaJbHbBE CPOKH CeBa XJONYATHHKA 3aBUCAT OT OOJBLIOro
uynucaa  pasHooGpasublx  (paxkropoB (OHOJOrMUECKHX, NOYBEHHBLIX, XO-
34fCTBEHHBIX, METEODOJIOTHUECKHX ¥ AP.), KOTOpble CJeLyeT NpPUHH-
‘MaTh BO BHMMaHHe NpH HX BhOope. ONHUMH H3 BeIyIHX arpoMeTeo-
pOJIOrHuecKHX (AaKTOPOB, ONpejesAlIHX ONTHMAJbHOCTD CPOKOB
CceBa XJOMYATHHKA, SABJAAIOTCS TeMIepaTypa BO3JAyXa H BJaXkKHOCTh
MOYBH, a4 TakKXKe HX OJaronpusaTHble COYETAHHS, BJUSIOT HA 3TOT
BHIGOp M TMo3nuHe BeceHHHe 3aMoposku [39, 40, 62], KOTOphIe OTHO-
CATCSI K ONACHBIM $IBJIEHHSIM HOTOJBL.

Pesyubrarhl aHannsa arpoMeTeOPOJIOrHUYECKHX YC/IOBHH BeCeHHero
TepHoia NOKAasblBAIOT, 4TO JyYllHe CPOKH CceBa XJONYaTHHKA HACTY-
NalT Tocje- AeCATH JAHEH, B KOTOpble CpejHAs CyTOUHAas = TeMIepa-
Typa BO3JAyxa ylep:KuBajach B mnpepesax 12—14°C. Itu cporn
0oOBIYHO COBIAJAIOT C HAadaJoM MepHOLAa HMHTEHCHBHOI'O HapacTaHHS
TeMneparypsl, 4To obecneuuBaer MOJYUeHHe APYHHBIX H 3[OPOBBIX
Bcxon0B Ha 15—20-i neun mocse ceBa. K HayaJsy 3TOro HepHojia BO
MHOTHX XJIONKOBOJZYECKHX palloHax 1ouBa OOBIYHO COXpAHSIET XOCTa-
TOYHYIO BJIA’KHOCTh, €CJIM OH@ XOpOLIO M CBOeBpeMeHHO 00paboTaHa

0 HayaJja cesa. DTO JaeT OCHOBaHHe CYaTaTb, 4To AJd XJoIdar- "

'HMKa C ONyUIeHHbIMH ceMeHaMu B ycjaoBusx CpexHell Asum  ontu-
MaJbHBIM fBJseTcsd CPOK CeBa, COBNAZAIOiuii ¢ JNaTofi yCTOHUMBOrO
nepexofa TeMmmepaTrypbl Bosayxa BecHOH uepes -+12°C.

Jns BbIpalmMBaHHUS BLICOKOI'O ypoxkas XJONYaTHHKA HeJOCTAaTOUHO
HOJYYHTh APYKHbIE JIOJHOLCHHBIE BCXOABI, BaXKHO €lle COXPaHHUTh HX
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oT BpegHoro pelicreusi 3aMoposkoB. Ilosgnue BeceHHHe 3aMOPO3KH,
0co6eHHO 3aMOpO3KH Ha mosepxsoctd mousn (—0,5... —2,0°C),
BHI3BIBAIOT Ube/b NMOSBMBILMXCS BCXOLOB XJONUYATHHKA, 410 NPHUBO-
JMT K M3PEMKEHHOCTH NOCEBOB W BJeUeT 3a co6OH nepeceBbl Ha GOJb-
mux naomansx. IlosToMy ceB XJONMYaTHHKA CJaeAyeT IPOBOJHTD
B CPOKH, NIPH KOTOPEIX BEPOSTHOCT MNOBDEX[EHHs BCXOJOB 3aMOpOS-
KaMH JI0J2KHa ObITh HamMeHblueldl — He Oosee 1—2 pas B 10 Jer.
TakuMH CpOKaMH JAJs CeBa XJONYaTHHKA B XJONKOBOAYECKHX paii-
onax Cpenneir Asuu u lora Kasaxcrana B/SIOTCA AATe YCTOHYHBOTO
nepexoja TeMmreparypsl Bo3ayxa uepes 12 °C [62].

B Asepbafinkane, KaK IpaBHJO, BCXOAbl XJOMYaTHHKA BECEHHUMH
3aMOPO3KaMH He TMOBpPEeX[aloTCs, IOCKOJBKY BO BCeX XJONKOBOZAYe-
CKHX palioHax pecnyOJNMKH 3aMOPO3KHM IPEKpallaloTCs paHbile, 4eM
nosBasAoTcs BeXogsl. Tak, B 95 % ser 3aMOpO3KH MpeKpallaloTcs
21 ¢espans — 8 Mapra, a XJOMYATHHK OOBIYHO CEIOT”IOCJ]e yCTOH-
YHBOro Mepexoja cpeiHed CYyTOUHOH TeMmIlepaTyphl BO3JyXa uYepes
10 °C, xoropuiit mpoucxoautr nosxe [9]. ‘

Bonpocy BHIOOpa ONTHMAJBHBIX CPOKOB CeBa XJONMYaTHHKa MOCBS-
LIA€TCS 3HAUMTEJNLHOE YMCJIO HCCJAENOBaHMHA, H3 KOTOPBHIX CJepyeT
ormeruTs paborsi B. B. Kapuayxoso#r [39] m H. C. Opaosckoro
[79, 80]. DTu aBTOPHI NMPUILLIH K 3aKJAIOYEHHIO, YTO CeB XJIONYATHHKA
caefyer HayuHaTh uepes 7—10 pgHeH mocae yCTOAYMBOrO mepexona
Temneparypsi Bosgyxa uepes 10°C. B srom cjiydae BeposITHOCTB
NOBPEXK/AEHHS BCXOAOB IIO3AHHMH BECEHHHMH. 3aMOPO3KaMH COCTaB-
asier Menee 20 %. B. B. KapuayxoBa npefsioxuJa Takke KOMILIEKC-
HBIfl [OKa3areJb,: C NMOMONIBIO KOTOPOTO MOKHO ONpeie/HTb Hambo-
Jiee BEpOSITHEIE CPOKH CeBa XJIOMUATHHKA, BCXOLB KOTOPOTO HE NOJ-
Bepralorcs rybOuTesbHOMY JAeHCTBHIO HO3JHHX BECEHHHX 32MOPO3KOB.
B nanbheiilieM 3TOT KOMILIEKCHBIH NOKasaTe/b B Hallell COBMeCTHOH
pabore [61] 6bin ucmosb3oBaH npH pa3paboTKe pPeKOMEHJAnuii Mo
BHIGOPY ONTHMAJbHBIX CPOKOB CEBa XJONMYATHHKA. JTOT KOMILJIEKCHBIH
noxasaresb K, cornacHo BhiBogam B pabore [39], paccuuThiBaercs
cnepywomuM o6pasoM. Ecam paTa TOSBJEHHS BCXOZOB COBMajaer
€ caMOH mosjHeH jarofi -mpexpalieHHss 3aMopo3koB, T0 K=1. Ecau
JKe Jara HOABJEHHS BCXOJOB XJONUaTHHKa COBHajgaer ¢ Haubosee
panHeHl JaTo# mpexpalieHHst 3aMopo3koB, To K = 0. s npomexy-
TOUHBIX [AaT INOABJEHHS BCXOJOB XJoNmuaTHWKa K pacCUHTHBAETCS
KaK OTHOIIEHHe 4YMcJa JAHeH OT paHHeH AaTshl NPeKpalleHHs 3aMO-
poska 0 AaThl HOSIBJEHHS BCXOAOB K YHCJAY AHEH OT paHHeH 10 NO03A-
Heli jfarbl NpeKpauleHus samoposka. 3Hauenne K paccuurbiBaercd
B JONAX €IAHHILHL. . ’

B Taba. 2.7 npuBejeHs JaHHLIE O CPEIHHX MHOTOJIETHUX ONTH-
MaJibHBIX CPOKax CeBa XJONMYAaTHHKA B PAa3/IMUHBIX XJOIKOBOAUYECKHX
paiionax Cpenneli Asum u iora KasaxcraHa M COOTBETCTBYIOLIHMX HM
CpPOKaXx INOsIBJIEHHS BCXOJIOB.

Kpome Toro, 8 Taba. 2.7 npuBoasarcs AaTH npexpaleHus nocuaex-
HHX BECEHHHX 3aMOpO3KOB ¢ BeposTHocThio 80 u 90 % wm coorBercr-
BYIOLUME 3HAYEHHS KO3(P(UUNEHTOB COXpaHEHHs BCXOJOB XJOMUATHHKA:
€ TOH 2Ke BepOSTHOCTHIO, ‘
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Tabanua 2.7

ArpoxanumarHueckas XapaxTepHCTHKA NepHoja CeB—BCXO/AHL xnonqamnxa

no CTaHL{HﬂM XJIOHKOBO}],'JECKHX pauouos

Jara. npekpamesna
3aMOPO3KOB ¢ Be-

3HAYeHHsA MOKAZATEJIS

42

-CpoK ceBa ,ﬂ,a%a POSITHOCTBIO, ) K ¢ BepOATHOCTHIO, %
MereocTanuus : R - . | nosenenns g -
fcpg 12°C 1| Bcxonom
% | 8 90 80
. " Apuicn-Typrecrauckuit pafion,
TypKectan "8IV . 27 1V 1V 25 IV 0,91 1,06
Apbice 71V 28 1V 24 1V 18 IV 1,09 1,26
Yuakth - ‘ 8 IV | 281V - 24 IV 18 IV 1,07 1,18
Tawkenr-furuepckuit paion
Axanrein 51V 25 IV 30 IV 22 IV - 0,88 1,02
Boacy 6 IV % IV 5V 26 IV 0,78 0,89
Jlxusak 31V 23 IV 231V 171V 1,00 1,14
Kaynun 31V 24 1V 26 1V 20 IV © . 0,96 1,10
Cripaapnst 6 IV 25 IV. 301V 241V 0,90 1,02
Suruep 30 IIT 19 1V 18 IV 121V 1,02 1,17
Tlaxraapan 6 1V 241V 1.V 24 IV 0,86 1,00
Qepranckas RosauHA
Anpuxan 11V 21 IV 131V 71v 1,17 1,35
Taitryr 11V . 201V 12 IV 6 IV 1,15 1,30
Ioxananaban 81V 261V 191V 101V 1,10 1,27
Jxap6ynak 11V 20 IV 19 IV 13 IV 1,02 1,17
Hcapa - 41V 25 IV 171V 121V 1,20 1,37 .
Kaccancait 8 1V 28IV 241V 171V 1,07 1,23
_ Kogampg - . 30 11l 18IV 281V 221V 0,79 0,90 -
Jleuuna6an 31 III 21 IV, 15 1V 10 IV 1,14 1,30
JIeHHHIXKON 31V 24 IV I4 1V 8.1V 1,23 1,42
Hawmanras . 30 I - 191V 131V 8Iv 1,16 .- 1,33
Owm 10 IV 301V 2l IV 15 IV 1,18 1,34
Mar 30 111 18IV 121V 71V 1,18 1,28
Varen 1M Iv 2V 3V 23 IV 0,99 1,13
Deuenko 2 IV 21 IV o221V 16 1V 0,98 1,12
Deprana 31 II1 201V 231V 171V 0,93 1,08
Hoununa 3epaBiiana
‘Byxapa ‘ 31 1. 191v. 25 1v 20 IV 0,86 0,97
Kapakyab 30 111 18IV 241V 18IV 0,88 1,00
Hasonu ‘ 2 1V 22 1V 26 IV 20 1V 0,92 1,04
Hapumasosckan 71V 27 IV 231V 17 IV 1,09 1,26 -
CaMapkaHz 71V 27 Iv. 251V 201V 1,05 1,19
3 Honuna Kamkanapbu
T'ysap . 28 111 17 IV 17.1V 10 IV 1,00 1,16
Kapuin 31 III 19 1V 26 1V 19 IV 0,88 1,00
Kurab 31V 231V 211V 151V 1,04 1,17
1lepaban 19 111 91V 31V 28 111 1,12 1,27
- 1lypuu 25 111 14 1V 91V 2 1V 1,10 1,27



Jlata npexpameHus
33MOPO3KOB C Be-

3Havyesns noKasare)is
K ¢ BepoaTHOCTBIO, %

1,24

Cpok cesa Iara POATHOCTBIO, U
MeTeocTaHuust upn NOABJICHAR -
tep=12°C | "nexonon
90 80 90 80
Hoauua Cypxaﬂzxapbu
Ilenay 95 111 41V 111V BIV 1,06 1,20
JywauGe 31V 24 IV 18IV 111V 1,12 1,29
OpAKOHEKHARE~ 31V 2381V 201V 141V 1,06 1,20
aban '
Tepmes 19 III 91V 8 1v 2 1V 1,02 1,15
lTaxpuaay 31V - 241V 141v. 101V 1,24 1,39
I0ro-3ananunii TagKHKHCTAH
Tlaurapa - 31 111 o211V 151v 91V 1,13 1,30
Kynab 23 111 13 IV 10 1V 4 1V 1,06 1,20
Kyprau-Tio6e 23 111 13 IV gIv - 21V 1,11 1,27
Humxuui Mangx 18 111 10 IV 4 Iv 81111 1,19 1,35
Tlapxap 20 I11 10 IV 71V 21V 1,08 1,24
Mlaaprtya 20 III 10 IV 91V 31V 1,02 1,15
SIBan 23 111 131V 1 1y 41V 1,04 1,19
Honuna cpepnero Tedenuss AMynapen »
Hapraun-Ara 31V 21V 21v 211V 0,90 1,06
Yapaxoy 27 111 16 1V 91V 51Iv . 1,21 1,38
Heltnay 28 111 17 1V 18 IV 13 IV 0,98 - 1,10
Kepku 21 111 10 IV 6 1V 11V 1,10 1,25
Yapuianra 16 II1 51V 31v 28 III 1,04 1,21
Husoepst AMyAapbu '
Kynrpaz 171V 6V 251V 221V 1,39 1,56
'Kyns-Yprenu 1 1v 301V 21V 2 IV 1,09 1,26
- JleHuHck 1HIv -~ 3IV 241V 20 IV 1,18~ 1,33
Hyxye 13 IV IV 1V 26 IV 1,00 1,17
Tamays 8 IV 27 IV 21 IV 181V 1,21 1,36
" ¥preny 8 IV 27 IV 221V 181V 1,14 1,27
Xupa 71V 26 IV 17 IV 15 IV 1,25 1,32
Uumbait 15 1V 5V 3V 20 1V 1,06 1,20
IOxuas TyprMenus
Amxabag 25 IIT . 16 IV 10 IV 51V 1,16 - 1,33
- Baiipam-Anu 28 I1I. 16 1V 171V 101V 0,98 1,10
Baxappen 1Iv. 2 1V 13 IV 71V 1,15 1,32
Honoraub 28 111 17 1V 17 IV 11 IV 1,00 1,14
Kaaxka 28 111 18 IV 61V 31 III 1,37 1,60 .
Cepaxc 26 111 15 IV 31 IIT 26 III 1,36 1,56
. Taxra-Basap 227 111 16 IV 16 IV 8 IV 1,00 1,15
Tenxek 25 I11 14 1V 11 IV 51V 1,07
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Harwi  ycrofumporo nepexoja TeMHepa;\yfpbl BO3AyXa Uepes.
12°C cuapHO naMeHsitoTca mo Teppuropuu Cpenmedi AsHu B 3aBHCH-
MOCTH OT Treorpaguueckoro INOJOXKeHHA XJONKOBOAYECKOro paHoHa
(cm. puc. 1.1). Ho u B mpezesax OZHOrO XJIONKOBOAYECKOro paioHa
CDOKH CeBa M COOTBETCTBYIOIIME HM IAThl NOSABJIEHHSA BCXOJI0B TaKke
K0se6JII0TCS B ONPENeNEeHHBIX npejenax.

Tak, B Tamkgenr-JuraepckoM paffoHe ONTHMaJbHblEe CPOKH CeBa

- IPUXOASTCSL Ha 1-10 MATHAHEBKY ampejs, a BpeMs MOABJEHHA BCXO-
OB — Ha- 5-10 mATHAHEBKY. Ilpu sToM Hambojiee paHHMH CPOK CE€Ba
orMeuern B $uruepe (30 MapTa) W COOTBETCTBEHHO TaM HaHOoJsee
paHHss jgaTa BRCX0A0B — 19 ampens, mpuuem BCXOJBI, KaK IPaBHIIO,
He II0JBepIKeHEl TyOuTe/bHOMY HAEHCTBHIO NO3JAHHX BECEHHHX 3aMO-
pO3kOB, TAK KakK mnokasaTenb K (xo3p@PuilvenT coxpaHeHUs BCXOJLOB)
3neck Goublie eauHunbl. HauGosee noppep:keHb NOBPeXAEHHIO 3a-
MOPO3KaMH BCXOJABI XJIOMYaTHHKa B padonax Doscy, Ilaxraapaaa,
Axanreina u ChlpiapbH, XOTsl LaThi Nepexoja TeMuepaTyphl Bosnyxa
gepes 12°C snecr nanbosee 1m031HHE (5——-6 ampeuisi).

B ®epranckofl no/MHe AaThl YCTOHYMBOrO Iepexoja TeMIepaTyphl
Bo3ayxa uepes 12°C pacnmpepensiioTcst caepyiomum o6pasoM. B Bo-
‘CTOUHOH ee YaCTH ¥ N0 ee BHYTPEHHUM CKJIOHAM OHH NPHXOAATCA Ha
1-0 pexapy anpess. Haubosee nospHue CpoKH ceBa OTMEYAlOTCs Ha
CeBEPHLIX BHEIIHMX CKJOHAX, T. €. B OCHOBHOM B XJONKOBOJYECKHX
pafioHax, pacnosoxeHHnXx B Omckoii o6uiactu  Kuprusckosi CCP
(O, Ysren). HanbGosiee paHHue 1O TeMIePaTyPHLIM YCJIOBHSM CPOKH
CceBa BO3MOXKHBI B HEHTPaJbHON uactu @DepraHCKOH MOJHHEI, XOTS
3leCb JOCTATOYHO BEeJHKA CTelleHb IIOBDEXAEHHs BCXONOB 3aMOPO3-
xaMy, Tak Kak K pasen 0,80 u 0,90.

IIOJIHHy p. 3epaBlmIaH MOXKHO YCJOBHO pAa3lesHTh Ha CEBEPHYIO
H I0XKHYK 4acTH 1o JuHuH Dyxapa—My6apek. B ceBepHofi yacTn
ZlaThl Ilepexoja TeMmIlepaTyphl Bo3iyxa uepes 12°C mnpuxoagrcsi Ha
1-10 Aekany ampeJyisi, a B IOKHOH uyaCTH — Ha 3-10 gexany Mapra. Co-
OTBETCTBEHHO 3THM CPOKaM CeBa BCXOALI NOABJSAIOTCS B TeueHHe 3-#
JeKajbl anpess, npHueMm Ko3(QUUHEeHT COXpaHeHHs BCXOAOB OJHM30K
K efdHUNe.

B nosune p. Kamkagapsu y(:'ronthbm nepeon TeMIeparypul
Bosjyxa yepes 12°C naGuwopaercs B 3-fi fekage Mapra, 3a HCKJIO-
YeHMEM NpeAropui, rie Ha Buicote 600—900 M Hapx yp. M. nepexon
TeMnepaTypul uepes 12°C npoucxoaur B Hawaje 1-fi mekaianl anpend
(3 ampens). IlosiBaeHue BCXOZOB XJOMYATHAKA COOTBETCTBEHHO - IIO-
Jy4aeTcsl pacTAHYTHIM B TeueHHe Iepuoja koHeny I-H jexanbl — ce-
penuna 3-fi gexanw anpeasd. KoshGhuiyeHT coXxpaneHHs BCXOLO0B NpH
9THX CPOKax ceBa OJIH30K K elMHHLE M IpeBbllIaeT €€, TaK KaK Be-
POSITHOCTb NOBPEXKAEHHS] BCXOLOB  XJONUAaTHHKA TMO3JAHAMH BeCeH-
HUMH 3aMODO3KaMH 3J1eCh Maja. - -

B nomune p. Cypxaujgapeu npu TeX JKe CDOKaX CeBa H HOsIBJIE-
HHS BCXOJ0B OHM BOOGINe He MNOABEPIKEHB AEHCTBHIO 3aMOPO3KOB,
TaK ‘KaK KO3((UUHUEHT COXPaHEHHS BCXOJOB OO0JbIe eHHUIEL

' B xsonxosopueckux pafionax IOro-3amagsoro TapxuxucraHa
LaTh YCTOAYMBOIO Nepexoja TeMmepaTyphl Bosnyxa uepes 12 °C. mpu-
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XOHATCS Ha 3-10 JeKajy MapTa, a IOSIBAEHHe BCXOLOB, COOTBETCTBY-
joliilee CpOKaM CeBa B 3TH AAaTh, OTMedaeTcs BO 2-i Jlekale anpeds,

Ipu 3TOM C GOJBIIOH CTENEeHbIO BEPOATHOCTH MOMKHO CKaszaTb, UTO’

BCXOJBl He NOABEpKeHbl 3JeCh I‘y6HTeJIbHOMy IeficTBHIO NO3LHHX Be-
CEHHHX 3aMOPO3KOB. ‘

B 3-if sexaje Mapra mepexon TemmepaTypsi uepes 12°C ocyle-
CTBJISACTCA M B [OJIHHE CpejHero TeueHHs AMyJAapbd, 3a HCKJIIOYe-
HHEM CaMoOfi CeBEpPHOH YacTH ITOro XJONKOBoAueckoro padona (Iap-
- rad-Ara), rie jarh mepexopa uepes 12°C cMemaiorcs Ha Hauajo
1-8 mexaam anpeqs. Ilpun cpoxkax cepa, COBNIAfalOWIMX C 3THMH [Aa-
TaMH, BCXOJAbl NOSBJISIIOTCA B IepBOH INOJOBHHE amlpess H JHIIb Ha
ceBepe — B HayaJge 3-fi Jexajpl anpess. BepoATHOCTb NOBpeXjAeHUSA
BCXOJOB XJIOMYATHUKA 3aMOPO3KAMH 3JeCh HE3HAYHTE/bHA.

B Hu3oBbaAx AMynapbu NEPHOX, B KOTOpPbIA Habmionaercsa yCro#-
YHBBIA TIepeXOj TeMmepaTyphl Bospyxa uepes 12°C, Gosee pacTanyT
[0 BpeMeHH, YeM B JPYTHX XJIOMKOBOJUECKHX palioHax.

B ceBepHOji yacTH HHM30BHH AMyJapbH, 10 YCJIOBHOH JMHHH pas-
zena Kyus- Yprenu—JIeHUHCK, mepexon yepes 12°C ocymiecrBasercs
BO 2-H nexaje anpeas, a B I0OXKHOK — B Il-if nexane ampess. Coor-
BETCTBEHHO 3THM JaTaM JOCTATOUHO DAacTAHYT W NEPHOJ MOSBJEHHS
BCXOJ0B, NPHUYEM B CEBEPHOH YaCTH pafioHa HX MNOsABJICHHE IPHXO-
JUTCA Ha HayaJo Mas — caMoe IO3JHee NOABJEHHE BCXOAOB B XJOI-
KoBojueckux pafionax Cpenneit Asuu. Opnako Onaropaps TakOMY
HO3/HeMy TOSIBJIEHHIO BCXOABl XJOMUATHHKA 3A€Ch He MOBPEKAAIOTCH
BECEHHUMH 3aMOpO3KaMHU.

B nporuBonosnoxHocTe HH30BbAM Amynapeu, B IOxnoft Typrme-
HUH OYeHb KOPOTOK MEPHOJ, B KOTOpHIE HabjiofaeTcss yCTOHUMBBHIH
nepexoj . TeMneparypnl Bosayxa uepes 12°C —on Bech ykJaneBa-
ercs B NOCJEAHION NATHAHEBKY MapTa. BeXoAanl XJOmMYaTHHKA COOT-

BeTCTBEHHO MNOABJALIOTCH TaKXKe B TE€UeHHe OAHOH HATHIHEBKH (14~'

20 anmpens). OpHako 32 CYeT PaHHEro NOSBJEHMsS BCXOJOB XJOMYaT-
HHKA YBEJUUYMBAETCA BEPOSTHOCTL UX NMOBPEX/ACHHS NO3JHUMM BECEH-

HUMH 3aMopo3kaMH. Ko3(dumueHT cOXpaHeHHs BCXONOB CHHXKAETCH

1o 0,73.

CJlefiyeT OTMETHTb, YTO NPH CPOKe CeBa XJOMYaTHHKA, COBMaja-
JolleM C faTo#i YCTOHUHMBOro mepexojfa TeMIepaTyphl BO3AyXa BeCHOH
vepe3 12°C, uu B OZHOM XJIONKOBOJZUECKOM paiioHe He K Habjopaercs
HeO1aronpusTHBIX VCJAOBHE AJS NOABJAEHHS BCXOZOB - XJONYATHHKA,

T. €. TNPOLOJAKHTEJNBHOCTh MNEpHOAa CeB—BCXOLLI He IMNpeBbhIlaeT 25 .

gHed. Takue ycaoBusS #Ja NOSBJEHHs BCXOJoB Habawpawores B Pep-

raHCKOH JOJIMHE HAa CKJOHAX 3arnajHoi sxcnosunuu (JIemuuHpxos,

IO>xanana6an); B Tpesropbsix 3epaBuiaHCcKoro xpefra W oTporax
Kyruranra; no 6oabiuefi uyactu Tepputopuu IOro-3anmansoro Tapxu-
KHCTaHa; 10 IeBOMYy Gepery AMyaapsH, B CPeIHEM ee TEUEHHH; NOYTH
no Bceit Teppuropus I0xuoH TyprkMeHHH.

Xopoline YyCNOBHSL [Jsl MOSBJEHHsST BCXOOOB HabJIOLAOTCH BO
- MHOrMX pafionax Peprancko#f MOJHMHHE, B ee IEHTPaJbHON YacTH
(HacpennunGex) 3TH yCJOBHS TNEPEXOAAT Jjayke B OUYEHb XOpoLIne
(mpomosKuTeNbHOCTh mepuofa Menee 14 nueit). Xopoiuwe yCj0BuS
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mabjiofaloTced TakXke B JOJHHAX, pek 3epapliaHa, Kamkapgapeu H
CypxaHpapbu (g0 BeicOTHl 750" M Han yp. M.); B IOro-3amagnom Taz-
KUKHCTaHe MPU NpoABuKeHHH BHHS 1o jgosuHe (IIaHAXK), B HH30BBAX
Amynapeu u 10 npasoMy ee Gepery B ZOJIMHE CPEIHEro TEeueHHs;
B cepepHoi wactu I1oxkHO# Typkmenunm (Mapsl, BaupaM -Anm).

~ CoBpeMeHHbIH ypOBEHb OCHALUEHHOCTH TEXHHKOH KOJX030B H COB-
X030B_ NO3BOJISIET IPOBECTH CeB XJONYaTHHKa BBICOKOKAYeCTBEHHO 3a

Tabnuua 2.8

" Yucao paﬁolmx JHeH ¥ 3a mnepuon Mexmy daramu ycTofiuMBoro nepexoja
cpeuﬁeu cquﬂou TeMIepaTypsl BO3AYyXa l{epea 12 u 15°C

Yneao guell Mexay
Jara nepexoza TeMnepaTyphl OATaMu Nepexoja
BO31YyXa yepes TemMneparyp uepes
3 12n15°
XJIONKOBO AMeCKHit palion
12 °C 15 °C obulee | paBouyux
Apich-TypKecTaHCKHi : 781V 20—22 1V 13—14 11—12
TawkeHT- SIHrHepekni 30 II1—6 1V 12—20 IV 12—14 10—13
Deprafckas AoANHa 30 IHf—11 1V 12—27 1V 11—16 10—15
Jonuna 3epapmana ‘ 30 HIT—7 IV 10—22 IV 11—15 11—13
Honuna Kaumkanapbu 19 111-3 1V 4—15 IV 12—15 11—13
Jomuna Cypxangmapbu 19 III=3.1V 3—I15 1V 12—15 7—14
IOro-3anaptuii Tagxukncran 18—23 111 1—9 IV 14—17 9—14

Honuna cpennero tevenns Amy-_ 16 I11—3 IV - 81 I1I—=13 IV 11—15 11—14
Aapbu ‘

Huzosess AMynapbu 27 1II—17 1V 8—28 IV 10—12 10—12
IOxunan Typrmenus 25 Il—1 1V =~ 8—-12 IV 11—15 10—13

* C TOUKHM B3peHHMS HX GJArONPHUSATHOCTH -IJA NPOBEJEHHA CeBa XJOMYaTHHKA.

8—10 nue#t. Ecun paccMorpeTs ¢ 9TOH TOYKH 3PEHHs  UHCJIO nHe#H
MeXKJly naTaMH YCTOHYMBOrO mepexoja CpefHel - CyTOYHOH TeMie-
patypnl Bosayxa uepe3 12 uw 15°C, To 3TOoT mEpHOZ OKa3bIBaeTCH
Haubo/ee OJaroNpHATHHIM [Js HPOBENEHHS CeBa XJIOMYATHHKA OIy-
INEHHEIMH CeMeHaMH. I1pooJsiKHTeNBHOCTh NMepHOoja MeXAy [AaTaMi
nepexona yepes 12 u 15°C usmeusiercs B npepenax or 10 go 17 pxedt
(raba. 2.8), u3 uux 9—15 gueit 6yayr 6JaronpUSTHHIMU [Jsi TIPOBe-
IedHs ceBa XJomuaTHHKA. Pasymeercs, B pa3jWuyHble TOAL OATHl IIe-

pexona Temmeparypsi Yepes 12 u 15 °C 6y,[LYT U3MeHsITbCS H3-3a IOo-
TOHBIX yC.IIOBI/II/I BECHHBI.

CCB XJonyatHuka OFO.HQHHBKM?I ceMeHaMy CJIE)lyeT IIPOBOAHUTD

€ MOMEHTa YCTOI/IIIHBOFO nepexopna CpellHeH CyTO‘IHOI/I TeMaeparyphbl

uepes 14—15°C. U B sTom cayuae uyucjio GJIATONPHATHBLIX AJS CEBA

AHe# - OplBaeT pPas3JMUYHBIM OT roja k ropy. Ilosromy uenecooGpasHo
KOPPEKTHPOBATb IIPOrHO3HPOBAHHE AT Iepexofa TeMIepaTyphl de-

pes 12 m 15°C, a Takxe APYrux arpoKJIMMaTHYECKUX XapAKTePUCTHE -

BeCEeHHEero mepHuoia C y4eTOM MEeTeOpOJOTHYECKHX YCJIOBI/IH TBKYHleI‘O
roxa.
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Has ycaosnii Asepéam}xana ONTHMaJbHEIM nepuonom Iasl CceBa
XJIOMY4THHKA MOXKHO IPHHATDH HPOMEXYTOK BPEMEHH MEXAy JaraMy
YCTOHYHBOrO NEepexosa Cpe/iHell CYTOUHOH TeMIepaTyprl BO3jyXa ue-
pes 10 u 12°C. Uncao Auefl MeXay AaTaMu Mepexoja TeMIepartypsl
yepes 10 u 12°C usMeHseTcs o4yeHb MaJjo H COCTABJSET B CPeLHEM
8—10 (raba. 2.9)..

‘CpejiHHe MHOTOJIETHHEe arpoOKJHMAaTHYeCKHe XapPaKTePUCTHKH Iie-
puoLa CGB—'BCXOJII:I XJIOnYaTHHUKAa, MOJYy4YeHHBIC Ha OCHOBe BI:;IIIQHB-
JIOXKEHHBIX MaTepPUJIOB, NpeAcTaBaeHsl B Ta61. 2.10.
~ Ha ocHOBaHHHM paCCYUTAHHLIX- KOJHYECTBEHHBIX MOKasaTesell H
OUEHOK AarpoKJHMAaTHYECKHX YCJHOBHH INepHOfa CeB-—BCXOAbI MOXKHO
[1aTh CJeLyloliie DEeKOMEHJaUHH IO BLIOOpY ONTHMAJBHBEIX ~ CPOKOB
ceBa XJIOMYaTHUKA 1O XJONKOBOAYeCKHM  padionam CoBerckoro
Corosa. - ‘ .

AprCb Typkecranckuii pafion TepMmuyeckue pecypcol
5TOTO paffoHa MNOSBOJSIOT IPOBECTH CeB XJOMYATHHKA BO 2-f MATH-
JHEBKe ampesisi, 4yro 0oGecneynT NOsBJeHHE BCXOA0B uepes 17—20
auel. B aTOoM cayuyae BEDOSTHOCTh IOBPEXKAEHHS BCXOJ0B 3aMOPO3-
KaMHM cocraBJsier mMenee 10 9. ,

Tawxeur-JHruepckuit pafion. Ces ~ XJIONYATHUKA
B-1-i nmexkane anpens obecrieunBaeT HOfABJEHHE NOJHOHEHHHIX BCXO-
AoB uepe3 20 jaHed, HIpH 3TOM BEPOATHOCTh IMOBPEXK/EHHS BCXOLOB
samoposkamu pasHa 10—20 %, . e. 1—2 roma wu3 10 aer. Hua
YMEHBbIIeHHs1 BEPOSATHOCTH NOBPEXNEHHSA BCXOJOB 3aMOPO3KaMH CeB
XJIOMYATHUKA MOXHO NPOBOAHTb HECKONbKO MO3JHEe — B Hauase 2-f
JEeKajpl anpeJs.

®epranckas poauna CeB XJOMYATHHKA uenecooﬁpaauo
NpoBOAMTL B 1-fi jAexkaje anpejsi, B 9TOM CJydae BCXOABl XJomyar-
HUKA TNOSABAAIOTCA ‘B cpenHem dvepe3d 20—23 gud- U BepPOATHOCTbL CO-
XpaHEHHS WX OT NOBpEeXKJEeHHsI 3aMopo3kaMu cocrapnser 90—100 %.

Honuna 3epaBmwana. B cpenHem MHorojerHem GJaro-
NPUATHLIC YCJIOBHSA /A MOJTyYeHuUsI BCXOJOB  XJOMYATHHKA  4yepes
18—20 nne#t cosparorcs npu ero cese B l-B nekajge anpess. B stoM
cllyyae BepOATHOCTh HOBpEXKJEHHS BCXOJOB 3aMODPO3KaMH HE€ HpEeBbI-
maer 10—20 %. Ecau ceB npoBecTn B Hauaje 2-# neKajin, TO Be-
POATHOCTbL. TIOBPEXK/JEHHSI BCXOLOB 3aMoposkaMu Oyner menee 10 %.

Hoanna Kawkanapbou. Ces B. Konue 3-i JeKajgsl
Mapra — HauaJje ampens oGeCHeuuBaeT NOsBJEHHE BCXOLOB XJONYaT-
Huka yepes 20 gueft ¢ 90 Y%-it BEPOATHOCTBIO HX COXPAHEHHS.

Honnuna Cypxanpapsrd. B arolt posune GaaroupusTHbie
yCJOBHSI N/ TPOBeNEHHs ceBa Co3jalorcsa B 3-i1 JAekaze Mapra, 3a
HCKJIOYeHHeM BepxHelt yacTH poauHbl (pafion IleHay), rue ces cJje-
JLyeT NPOBOAUTH €O 2-K maTupHeBkH arnpeds. Ilpu 3ToM BCXOA®l XJom-
JUaTHHKa HNO3JHMMH BEeCCHHHUMHU 3aM0p03Ka\m Ha HOBerHOC’I‘H IIOYBBL
TIOBPEXJAI0TCS OUeHb PeiKo.

IOro-3amaauniti Taagxukuctad  CeB XJ0ONyaTHHKA
MOXHO HAUYHHAThL B KOHIE 2-H Jerajm MapTa —B OXHOH YacTH
palioHa u B Hayase 3-f jgexkajgbl Mapra — MO OCTajJbHOH yacTu paii-
oHa. Bcxoabl xJonmuaTHHKA, nosBssoomuecs uepes 20—22 mus nocne
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Tabanua 2.9

Hatut ycrolfiunporo nepexona cpenneil cyrouno#fl rtemnepatypbl Bosiyxa wuepes 10 # 12°C u jpaThl HaCTYIieHHR
BECEHHHX 3aMopOo3KOB B Asepbaiiixkanckoit CCP

JlaTa nepexofa TéMmePaTyphl BO3JAYyXa uepes

Jlara nosagHHX 3aMOPO3KOB

. ' YHe10 aneit Mexay
Crangus 10°¢ 12°C nég:}ﬁ;{;rﬁei?ea&iyp
) . 4yepes 10 u 12 °C
cpeHAsn pannas o3 AHAS
CpelHsas paHHas o3 HAs CpenHan paHHsIs no3nuad ' '
Teokiuall eIv 171l 18IV 111V 2711 951V 181 811 161V 9
" Kiopaamip 31V 17111 181V 111V 93 III 231V 19111 1711 51V 8
Hxadapxan 3Iv. 16 IIl 181V 121V 98111 27 1v 22111 3III 171V =~ 9
K naHoscK LIV 1711 181V 111V, 241l 241V 23 I Il .17 IV 10
Pivum st 21V 1511 191V 11V 9711 241V 2511 1711 91V 9
Mywxnmo 31V 1611 2 IV 121V 98Il 271V 92211 81 18IV 9
Ilamxop 61V 14111 9221V 161V 971l 301V 201 71 241V 10
Kuposabaz 51V 14111 221V 141V 97 III - 271V 9811l 31l 171V 9
 Mup-Bawp 41V 17UI 18IV 31V 97 III 9271V 21 Il 121~ 91V 9
Arzam 7IV 1711 281V 151V 97 III 301V 9 I 1411 171V 8
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T
B -]

" ArpOK/JIMMATHYECKHE XaPAKTEPHCTHKH , nepuona ces-

XnonkospopueckH# palon

Cpok ceBa MnpH
=12 °C

Jiara nosisneHHs

BCX0OJ0B
Apsics-TyprecTanCKHHA 7 IV—8 IV. 24 IV—98 IV
Tamkent-SIHruepcKuit 30 111—6 IV 19 IV—25 IV
Pepranckas A0/THHA 30 I1I—11 IV 18 Iv—=2V
Homuna 3epasmana 30 I1II—7 IV 18 IV—27 IV
Honuna Kamxagapby - 19 111—3 v 9 IV—23'IV
Hosnuna Cypxaunapbu 19 1113 IV 9 IV—24 IV
IOro-3ananupiit Tamxu- 10 I11—31 III 10 IV—21 IV
KHCTaH ‘
Honuna cpennero Teue- 16 I1I—3 IV 5 IV—22 IV
Hus AMyzapen .
Huszosest AMypmapbu 27 111—17 1V 16 [V—6 V
IOxHas TypxMeHHs 25 11—t IV 14 IV—=20 IV
Kypa-Apakcuackas 11—16 1V

HHU3MEHHOCTH

1—10 V



Tabauua 2.10

-BCXObI XJIOH‘IaTHHka N0 XJONKOBOAYECKHM paﬁonam

Jara mpek panieHHs 3aMOPOSKOB PAa3JIHYHON

Kostpduuuent K pasnuynoi
BEPOATHOCTH, Y,

% BEPOATHOCTH, Y

90

80

90

80

24 I\:'—l \% 18 1IV—25 IV 0,91—1,09
18 IV—5 V 12 IV—26 IV 0,78—1,02 0,89—1,17 |
12 IV=3 V 6 IV—23 IV 0,79—1,23 0,90—I,42
23 IV—26 IV 17 IV—20 IV 0,86—1,09 0,97—1,26
3IV—26 IV 28 III—19 IV 0,88—1,12 1,00—1,27
81V—20 IV 21IV—14 IV  1,02—1,24 1,15~1,39
AIVeI5 IV 81l 1V 1,02—1,19 1,15—1,35
31V—26 IV 28 III—21 IV 0,90—1,10 1,06—1,25
19 IV—3 V 5 IV—29' IV 1,00—1,30 1,17—1,56
81 I—17 IV 26 II—11 IV 0,98—1,37 1,11—1,60
=11 IV 27 116 IV >1,0 >1,0

1,06—1,26



ceBa, MOryT OHITb nospexmeﬂm 3aMoposkaMH He Gosee 1 pasa
B 10 Jer. - i

Hoauua cpezxﬂero TeyeHusa Awmypapsu. B sToM
paiioHe CceB XJONMYAaTHHKA PEKOMEHJYyeTcs NPOBOJUTh HayumHas ¢ 3-#
JleKaabl MapTa, NOCKOJbKY arpOKJHMAaTHYeCKHe YCJOBHS IIPH 3TOM
CpOKe CeBa TO3BOJSIOT HOJYYHTb IOJHOLEHHBIE BCXOJALI XJMOMUAaTHHKA
¢ 90 %-# BepOATHOCTbIO COXPAHEHHS BCXOJOB OT [OBpeXAcHHS
HO3HUMH BECEHHHMH 3aMOPO3KaMH. ~

Huszopbas Amypapbpu. CeB XJ0nyaTHHKa peKOMEHLyeTcsd
HpOBOAUTL B OoJsiee TO31HHe CPOKHM — BO 2-f Jekale ampens, Tak
KaK TepMHUECKHe pPeCypchl 3TOro pafioHa He o0ecHeuyuBaioT MOsIBJe-
HHSl TOJIHOLIEHHBIX BCXOJOB IpH 60Jee pPaHHUX CPOKax CeBa, 3a HC-
KJIOueHHeM pafiona rujpomercranunn Yappkoy. Bexoxnl xjonuar-
HHUKa, TOSBJSIOMIMECH B KOHIIE ampens — Hadasje Mas, OOHUHO He
[OBPeXIAI0TCS - BECEHHUMH 3aMODPO3KaMH, KOTOPEE — MpeKpaliarotcs
B CpelHeM MHOTOJIeTHEM A0 HX IOABJACHHUS.

IOxuwas Typxmenus, TepMuueckHe pecypcw 3TOro pai-
OHa TIO3BOJIAIOT TNPOBECTH IIOCEBH XJonuaTHuka 25 mapra — 1 ampessa -
C mosBJeHHEM BCXOJ0B uepes 15—20 nuedl. Ilpn aToM coxpanseMoCTh
BCXOJOB OT JeHCTBHS NO3JHHX BECEHHHX SaM0p03KOB HAa NOBEePXHOCTH
nouBsl cocraBaser 90—100 %.

Kypa-ApakcuHckas HH3MEHHOCTD, BararonpusTHeIM
NepHOLOM [1JI51 CeBa XJIOMUATHHUKA CNIELYeT CYUNTATH NMPOMEKYTOK BpE-
MeHH OT YCTOMYHBOrO Nepexofa CpejHeHl CYTOYHOM TeMIepaTypH
Bo3nyxa uepes 10°C (1—7 anpesst) 1o ee nepexona uepes 12°C (11—
16 ampess). OnrtumajpHble YCJAOBHS [JsI CeBa HayHHAIOTCA co 2-H
Jexaiabl ampeas. B srom cuayuae BCXOJBI MOABJAIOTCA vepes 16—
20 nueit.

ITpuBeseHHble BEILE CPeJHHE MHOFOJETHHE ArpOKJHMAaTHYeCKHe
noKasareJsd Nepuoja CeB—BCXOAB H PEKOMEHJAIMH IO BHIOGOPY ONTH-.

MaJibHBIX .CDOKOB C€Ba XJONYaTHHKA paspaGOTaHm A YCJIOBHﬁ A0~

cTaTo4YHO# BJarooGecneyeHHOCTH moceBoB. OfHAKO He BO Bcex paM-
OHAX M He KaXAb# roj HaGA07AeTCA ONTHMAaJbHOE COUETAHHE TeM-
nepaTypel B BJIAXKHOCTH [OYBHl. 3Jamachl BJArd B J€Hb CeBa U B IIO-
clAeyoImye AHH He Bcerja OLIBAIOT LOCTATOYHBIMH AJIS HOPMAaJbHOI'O
pasBUTHS XJoNYaTHHKA B MepHOJ CeB—BCXOAH. Bce: atu $akroph
BEeIYyT K HeoOXOAMMOCTH YAYUUICHHS CHCTEMbI BBIOOpa _CpoxoB ceBa
XJIONYATHHKA, T. €. B NPaKTHYECKOH JeATebHOCTH XO03SHCTBA HEJb3SH
OpPHEHTHPOBATBLCS TOJbKO Ha CpeJHHE CPOKH CeBa-—BbI6HpaTh 176:4
HaJ0 B 3aBHCHMOCTH OT arpoMETeOPOJIOrHYECKHX YCJIOBHH KOHKDET-
HOrO roja. ' .

Hns oneparuBHOro 06CayXUBAHUS XJIONKOBOACTBA  HEOGXOLHMO
paspabaThiBaTh KOHKPETHHE 3a0/1alOBPEMEHHBE DPEKOMEeHAaluy Io
ONTHMAJbHBIM CPOKaM ceBa XJONUaTHHKAa B TekyuleM rony. IlonsTHo,
YTO TaKue peKoMeHIalHu MOryT OBITh JaHbl TOJbBKO Ha OCHOBE HC-
TII0Jb30BaHHUA AOJTOCPOYHBIX HpOI‘HO3OB MeTGOpOJIOI‘I/IquKI/IX YCJIOBI/IIL/I
BeCeHHero nepuoja.

Pacyer onTuMaJbHLIX CPOKOB ceBa XJONYAaTHHKA JAJs padoHOB
C JIOCTATOYHOH BJAarooGecreueHHOCThI) CBOJHTCH K OLEHKE OXKHiae-
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' MOro TepMHYECKOro peXXuMa MepHoja CeB—BCXOAH. B palionax ¢ He-
JOCTATOYHBIM YBJAaXKHEHHEM HaJo elle YYHTHIBaTh M BJAXKHOCTb
BepxHero cJjosi nmouyBel. B aTHx umeasx B 1986 r. cneummasucramu
PIrYBI] Munceasxosza Ys3CCP, CAHHI'MHU uwm. B. A. Byraesa,
ColosHUXM u Muncensxosa YsCCP 6butn paspaboTaHs «PekoMeH-
Aauud 1m0 BHIGOPY pAaLHOHAJNBHBIX CPOKOB CeBa  XJONYATHHKA JJId
obnactell Y36exuctaHa», KOTopbie OBUIM yTBepXkKAeHH MuHCenbX030M
VY3CCP u pasoctaHel BO BCe XJONKOBOZYECKHE X03siicTBa Y30e-
_KHCTAHA. ' . - )

B oCHOBY pexOMeHJauu#l NOJNOXKEH BePOATHOCTHHIA MeTOJ NpPHHSA-
THSL PEIUeHHS TPH BEIOODE CPOKOB CeBa XJOMYATHHKA, YTO SBJSETCSA
NepBOH MONBITKOH HCIOJB30OBAHMS AAHHOTO cnocoba B NMPaKTHKE XJOIi-
KOBOJACTBa Y3bekucrana. [Ipu 3TOM B KauecTBe 6J1aronpnmnblx cpo-
KOB CeBa NpDHHATH HauboJsiee paHHHE AaTH, KOTOphle OGeCneuuBaloT
¢ BepostHocThIO 70 % Habop TpebyeMHX CyMM 9(1)(1)eKTHBHb1x TeMne-
paryp Bosayxa 3a 20 mHefi m MeHee M NOJIyYyeHHe ¢ TOH 3XKe BEpOAT-
HOCTBIO BCXOJOB, KOTOphle He NOBPEXKAAlOTCs MO3AHAMH BECEHHHMH
samoposkamu Gosee yem B 80 % ser [65, 66]. v :

IIpu onTHMaJbHOH BJAXHOCTH NOYBH ,IIJIH NOJIyYeHHsT BCXOJO0B
HeOOXOAUME CyMMbl 3((eKTHBHHX TeMmmepaTyp C MOMEHTa CeBa,
paupie 100°C, a agsa cospeBanus okoso 40 % kopoGouek y cpel-
HECneJbiX - COPTOB XJIOMYAaTHHKA 3TH CyMMBl  [OJIKHBI COCTaBJIﬂTb
2000 °C.

PacyeTsl CpOKOB ceBa IPOBEJEHH AJis PAHOHOB NEHCTBHA OCHOB-
HEIX THADOMETCTaHUMH Y36eKHCTaHa, UMEIOUHX pPSJ MeTeopoJorHye-
ckux Habsrofennii 50 ner. PacueThi .GbiIH BLNOJHEHH Ha BM u nx
pesyJabTaTh IpeAcTaBieHn B Taba. 2.11, rme B KadecTBe mpuMepa
NPUBENEHB PACULTHl C HMCIOMB3OBAHHEM JaHHBIX FPI,leOMeTCTaHIIPII/I
Kaynun.

B coorsercTBHH C npeJJ,CTaBJIeHHbIMH B Taba. 2.11 JaHHBIMH, NIpH
ONTHMAJbHOM VBJIaXKHEHHH [Nl [OJYYeHHs HOPMAaJbHEIX BCXOJOB HU
CO3peBaHMUs ypoXKas CeB XJONUYaTHHKA JOJ/KeH 3aKaHuuBaThcs K 4,
10 u 15 anpens. HauGonee paunneit 6JaronpHATHOH JaTOH A CeBa
ABasercss 4 ampeas. B aTom cayuae IPOJIO/IKHTEIBHOCT  TIePHOAA
CeB—BCXOAH cocTaBsser 21 nmeHp mpu 70 % -i BEPOSITHOCTH MOJyYe-
Husl BCXOJOB K 25 ampeus, a NPOJOJIXKUTEILHOCTh NIEPUOLA CEB—CO3-
peBanue 40 % xopo6ouek K. 15 CEHTHﬁpH ¢ TOH Xe BePOATHOCTBIO
paBHa 164 pHAM.

ITpu Qaxruyeckux samacax’ HpO,H.YKTIfIBHOI/I BJATUd B IOYBE, HE CO-
OTBETCTBYIOIIHX ONTHMAaJbHLIM, NpPHMEHSeTCs CJAEAYIOUMH BapHaHT
BbIOOpa panMOHAJbHBIX JAAaT CeBa XxJonuaTHHKa (raba. 2.12). Pac-
CMOTPHM €ro Ha CJeIyolleM NpHMepe: H3MepeHHe BJaXKHOCTH MOYBBHL,
npoBejeHHOE 8 aipesd, moKasaJo, 4TO 3amnachl BJlard B CJIO€ NOYBHI
0—5 cm cocrapasior 6 mM. [Ipu ceBe B 3TOT JeHb HMEeM BOSMOXK-
HOCTh [OJIy4eHHS MacCOBBIX BGKOJOB - (npu Habope cyMM 3¢¢heKTHs-
HEIX TeMIIepaTyp 125°C) C YpoOBHeM BeposTHOCTH He Huxke 70 %
B TeueHHe 23 aueil. CaenyeT OTMETHTb, YTO BEPOSTHOCTb IIOJyYCHHS
BCXON0B He Gosee YeMm uepe3 15 amedl mpH STOM CPOKe CeBa COCTaB-
JseT 50 %
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Tabauna 2.11

PacueTHbie CPOKM CeBa M CO3DeBAHHsT KOPOOOYEK XJOMUATHHKA NPH ONTHMAIBHON
BJAXKHOCTH HOYBBI. FHD,DOMETCTaHU,Hﬂ KayH‘lH

BepoiTHOCTL co3peBanss 40 9,
_KOPOBOYEK M TIPOJAOKUTENb-
HOCTH MEPHOAA CeB =~ CO3PEBAHHE

Ha pary

BepoaTHOCTb ROsIBJIEHHA BCXOLOB U
TIPOAOJIAKHTENLHOCTD TEPHONA TIOCEB ~—
BCXOIB! HA pary

Tlepnon cesa

151V | 201V % IV 30.1V 51X 01X | 151X

.95 II1T1—30 III 0,1 0,4 0,7 0,9 0,4 0,6 0,8
16 21 26 31. 159 164 169

31 HII—4 IV 0,1 0,3 0,7 . 0,9™ 0,4 0,5 0,7
] o 11 16 21 26 154 159 164

5 IV—10 IV 0,1 0.5 0.8 0,3 0,5 . 07
. ' 10 15 20 148 153 158

1 IV—15 IV - 0,2 0,7 0,2 0,4 0,6
. 10 15 143 148 -~ 153

<16 IV—20 IV 0,% 0,1 0,3 0,5

10 138 143 148

lTpumevanus: 1. 3pece 1-9 crpoKa — BepoATHOCTL (AOAH €[) MOSABJEHUS
BCXOZOB {cO3peBaHHS KOpoOOueK); 2-9 CTPOKa — IIPOJOJIKHTEJBHOCTb ([IHH) COOT-
BETCTBYIOIIMX IepHoRoB. 2. KypcuBoM BhljeneHEl pe3ysabTaThl pAacueToB, ypOBeHb
HaJIeKHOCTH KOTopeix He MeHee 70 Y.

‘JlanpHeiillee BHeJpeHHe NAHHOIO MeTOAAa M yJayuylleHHe Kadyecra
IPUHUMAaeMbIX pellleHHH 1O BHIOOPY CPOKOB CeBa XJIOMYATHHKA BO3-
MOZKHO IpH BBIIOJHEHHH CJIEAYIOIHX yCIOBHR:

— MOJHOM BKJIOYEHHH -THAPOMETCTAHUMHA U arpomeTnoc:TOB ¥36-
FHAPOMETa H BENOMCTBeHHHIX NOcTOB Muucenpxosa Y3CCP B mpo-
BeJeHHe HaGJIONeHHI 32 BJAMXKHOCTBIO NMOYBbH B BECEHHHH NEPHOL;

Tabauua 2.12

PacyerHble parThl ceBa XJONYATHHKA Npy PAas3jMYHBIX YCJAOBHAX YBJAAXKHEHHUSI MOYBBL

N ) Miapomercranuna Kaynun
S;laoré‘ac;ax;%o,gyggg- TIPOROMKHTENBHOCTD. HEPHOLA . CEB-—BCXOLBI
OB Cywma (seposTHOCTL 70 %), HAYHHAS C AATH
spdexTHB-
0t 6—10 cM Hl:-lxa'l'eM' .
—a C o T . .
pa nary | % Jepox| TELEYP 31V 8 1V 131V 18 1V 23 IV
cesa " BCXOAB
8 10 100 22 20 17 15 14
7 9 115 25 22 19 17 16
6 8 125 * 23 21 19 17
5 7 145 23 21 19
4 6 160 22 20

3oHa noMHBA
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| — OpraHH3alHd MapUIPYTHHIX HAGJIOJEHHH BCEMH THAPOMET-
CTAHUHUSAMH H IOCTaMH, YTO NO3BOJHT YBEJHUHTH UHCJIO HAOMIONEHMIT
C yYeToM THIa II0YB, IJIyOMHBI 3aJeraHusl T'PYHTOBHIX BOX, cnocoéa
ceBa, HANPABJEHUS PALKOB H APYTHX (PakTopoB;

— yJAyYIIeHHH KayecTBa H YBEJHUEHHH KOJNWYECTBA MPOTHO3H-
PYEMBIX ~ METEOPOJIOrHYECKHX — BEJHUHH (mporros 3amacoB BJAark
B IIOYBe, JaT yCTonanoro nepexojga temrepatypsl uepes 12 u 15°C
H [JOJICOCPOYHBIH MPOTHO3 CPOKOB HACTYIJIEHHs IOCJEJHHX BECEHHHX.
3aMOPO3KOB); .

~— QKTHBHOM BKJIOUEHHH CaMHX TmoTpeburesefi HHOOpMAaUHK
B OpranHusauuio HaGaiofeHui, ux o0paboTKy, YTO SBJAETCS 3aJOroM
YCIIEUIHOTO TPOBENeHUs pa60T o onpeneﬂeﬂnm ONTHUMAaJbHBEIX CPOKOB-
ceBay

— opranusaunuu cO0POB U Ilepefauyd 3TOH HHPOpMaLuu B X039H-
CTBA OT THAPOMETCTAHLUHA M TOCTOB uepe3 AMCHEeTYepPCKyl cayxOy.

2.3. Iepuon nospaenus
NePBbIX AECATH HACTOSILIMX JUCTbEB

s mepuoja pasBepTHIBAHHS NEPBBHIX NECATH HACTOSLIUX JHCTHEB:
XJIoNYaTHHKA XapaxkTepHa GoJibliasi H3MEHUYHBOCTb YCJOBHH IOTOMLHL.
IIpoxnagnasi ¢ ocagKkaMn IOroja 4acTo CMeHseTcs TemJaoH, CyxXoH w
naxe xapko#. Ilostomy uesecoofpasHo yCTaHOBHTH OOHIME 3aKOHO-
MEpHOCTH, XapaKTepU3YIOIHe CBA3b CKOPOCTH Pa3BUTHS XJOMYATHHKA.
U TPOJOJIKHTENBHOCTH IIepHOJa BCXOJbl — IOSIBJCHAE OUEPeJHEIX Ha-
CTOSILIUX JIUCTBEB C OCHOBHBIMH arpOMETEOPOJIOrHUECKHMH (AKTOPaMH.
Ouenka arpoMeTeopoJIOTHUECKHX YCJIOBHH 3TOrO NEpHOAA BaXKHA elle
H [OTOMY, YTO KO BPEMEHH. Da3BEPTHIBAHHMS BTOPOTO-TPETHEro JHCTa
MpPOBOJAHTCA OYKeTHPOBKA (IpOpesHBaHHE) IOCEBOB, a IIPH PasBepTHI-
BaHHH NSATOr0-CEAbMOro JHCTbEB HA PACTEHHMAX HAYMHAOT (OPMHPO-
BaThCs HepBrle OGyTOHHEL. B 5T0 BpeMs TakiKe NPOBOAATCA MEXKLYPsIHbIE
00paboTKH - ¢ - BHeceHHeM yaoOpenult, 6opb6a ¢ MOYBEHHOH KOpPKOIi,
YHHYTOXKEHHE COPHOM pacTHTes]bHOCTH M T. A. CBOeBpeMeHHOe mpoBe-
JeHUe 3THX MEpONpPHSATHH CIOCOOCTBYeT COXPAHEHMIO BJIArH, IOBLIIE-
HHIO TJOAOPOAHMSA IOUBHI, NPABHJIBHOMY HCHOJB30OBAHHIO PACTEHHSIMH
MUTATeJbHBIX BEIIECTB, YTO HECOMHEHHO MOJIOXKHTEJbHO CKAa3bIBAETCS:
Ha COCTOSIHMH H PasBHTHH XJONYATHHKA.

Hauunas ¢ 60-x rogos ra ATMC Boscy npoBoAHJIHCH clienuab-
Hbie HaOJ/MIOAeHUs Ha ONBITHBIX IOCEBAX XJOM4aTHHKa copra 108-@
C LeJbI0 pa3pabOTKH METOAMKH OLEHKH BJHSIHHS YCJOBHH IOTOAB HA:
TEMIIBI TIOSIBJCHHS IE€PBLIX HACTOAWIMX JHCTBEB XJomuaTHHKa [2, 39].
B nasbHefilleM aHaJOrHYHble M3bICKAHHMS BLINOJHSIHCH H AJs APYTHX
coproB [77]. I1pu BBHIIONHEHHH STHX HCCAELOBAHME TPHBJICKAJHCH.
‘TakXe JaHHBE TEMATHUECKHX M DEXKHMHBIX HaOJIONeHHi  Ha mnpo-

MercTanuusx pecny6aux Cpenneii Asum.

Pesynmarbl Ha0JI0leHHH TIOKa3aJjii, 4TO “TEeMIIBI (bOpMI/IpOBaHI/IH
OYepeHBIX JIHCTBEB XJOMYATHHKA NPH YCJOBMM JOCTATOUHOH obecme-
YeHHOCTH PACTeHUH BJarol W MHTAHHEM 3aBHCAT OT TEMIEPATYPHl 3TOro
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mnepuoga. Ilpu 6aaronpuaTHOM coueTaHuu Bcex ¢aktopoB 1-# Hacros-
LUME JECT XJIONYaTHHKA noAsasgercs dyepes 9—I10 nuell mocsie BCXOAOB,
TOCMeyIOWHe THCThS BHAYAJE NOSBIAIOTCS B CPE/HEM U€De3 KaxKAble
4—b nuelt u B jajbHeliieM yepes 3—4 aHS.
. Ha ocHoBe MaTepnasoB 3KCHepHMEHTA/JbHBIX HAGJIOAEHHH 34 mO-
~ SIBJICHHEM MEPBhIX HACTOALIMX JMCTbEB HA OMBITHHX yuyactkax ATMC
Boscy sa 1970—1972 rr. cocrasena taGa. 2.13, rae TpeACTaBIIeHbI

Tabanua 2.13

Cymmnl | appexTHBHBIX. Temneparyp Bosayxa Boiume 10°C (C3IT), . HaxkonuBunecs
KO JIHI0 TIOAABJIEHUS OUEPEAHBIX JHcThbes XjaomuatHuka, ATMC Boscy, 1970—1972 rr.

COT or nathl ceBa (@) H BCXOJOB (6) A0 NOSBAEHHS JIHCTA
Copr xaon- . .
HaTHHKA Hara I-ro {-2-ro | 3-ro | 4-ro | 5-ro ' 6-ro 7-ro 8-ro 9-ro 10-ro
TamxkenTt-1 a 206 255 327 379 442 487 536 578 634 673
) 6 108 154 219 259 333 379 428 470 526 565
"Tamxent-2 a 199 241 319 358 429" 470 517 - 568 621 668
) 6 107 156 212 265 337 378 415 475 528 575
Tamkent-3 a 207 242 311 356 432 469 520 569 624 678
- 6 108 152 212 257 333 .370 422 470 524 579
B cpeanem %1. - 204 246 317 364 434 475 524 571 626 673

108 154 214 260 '334 376 =422 472 -b526 . 571

«<pakTHueckme CyMMB 3(QEKTHBHBIX TeMIeparyp BO3Ayxa (BHle
10°C), maxonuBiupecss Ha AATy NOSBJEHHS OYEPEJHOTO JHCTa XJOI-
YaTHHKA TAIIKEHTCKHX COPTOB, CUHTAas OT JaThl MOCEBA M BCXOMLOB.

CyMMBl 9GO EeKTHBHBIX TE€MIEpaTyp BO3AyXa, obecneunBaiollye I0-
AIBJICHHE OUEePEeJHOr0o ' JHCTA ~ XJONUAaTHHKA AJs coproB TalukedT-1,
Tamxkent-2 n Tamkent-3, 6/iM3Ku MexX1y cO6OH, OTKJIOHEHHE OT Cpej-
'HUX HX 3HaueHuil He mpesblinaer 15 °C. dro mo3BosuIO B AajbHelilleM
JIpH CTATHCTHYECKOH 006paboTKe OOBEIHHHTb MATEPHAJBEl 3KCHEPHMEH-
‘TAJbHBIX, TEMATHUECKHX W DEXHMHBIX HAOJIONEHHE MO 3THM COPTaM
W NOJYYUTh eJMHOE YPABHEHME CBSA3H. YCTAHOBJEHHAS CBA3b MEXIY
TIOSIBJICHHEM IEPBBIX MEeCATH HACTOSUIUX JHCTBEB XJONYaTHHKA Taul-
KEHTCKHX COPTOB Y u cyMMo#l 3¢ (eKTHBHBHIX TeMmepaTtyp. BO3Lyxa
~(BI)IIHe 10°C) X xapaxtepusyercs Ko3()(DHUHEHTOM KOPPeNAlHH [ =
= 0,97 £ 0,018 u ypaBHeHueM perpeccuu

Y =0,0184X +0,88. (2.12)

YcraHOBJIeHA TaKikKe CBSI3b MEXKAY IPOAOJIKHTENLHOCTBIO MEpPHOAA
BCXOJbl — MOSIBJICHHE OUEPEJHOTO JIHCTA XJIOMYaTHHKA M CpeAHeH
TeMNepaTypoli BO3LYyXa 3a COOTBETCTBYIOLIHiI nepuon. B raba. 2.14

JTIPUBOJATCSI paccyuTaHHbIe MO ypaBHeHuio (2.12) cymMMbl 30 HeKTUBHBIX.

TeMnepaTyp -BO3/lyXa, HeOOXOAHMble AJd MOABJNEHHS . OUepefHBIX
JIHCTBEB XJIONMYATHHKA. :
HHTepecHO mpoc/ieilTh, KAK H3MEHSIOTCH CYMMB 3¢ (EKTHBHBIX

“TeMIIEpaTyp B 3aBHCHMOCTH OT COpPTa XsondaTHuKa. Takywo cpaBHH-
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TeJbHYIO OLEHKY MOXKHO IIPOBECTH TOJBKO IJIs MOsBJeHHA 1, 2, 3
5-ro aucrees (Taba. 2.15), Tak Kak“Ha THAPOMETCTAHLHUAX AATH NOSAB-
siesus 2; 4, 6-T0 M NOCJEAYIOLIHX JHUCTHEB HE perucTpupyrores. s npu--

Tabauna 2,14

Cymmbl scp(bemuaublx TeMHepaTyp BO3JyXa Bbhillie 10 °C (C3T) za nepHon
chonu—mﬂweﬂne ouepeHbIX JHCTHES XJAOMYaTHHKA

| CBT, HeoBXoAUMEe Aas NOABIERMS AKCTa

dasa paspuTusa! )
: terof 2-ro | 3-ro | 4-ro | 5-ro | 6-ro | 7-ro | 8-ro { 9-ro | 10-ro-
N, A . Tpynmna Tamxenfcxnx COPTOB

Bexonn ) 102 156 210 265 320 3874 428 482 537 591
[TosiBnenye NpeAbIAYIEro 54. 54 55 55 54 54 54 55 54
JHCTa i . -

» Copr 108-0 . _ :
Bexonst .95 130 195 235 300 360 410 480 520 560
[NosiBiieHue npebAyIero 35 65 40 65 60 50 70 40 40
JHCTA . ’

1 O KOTOpOH BEETCS OTCUeT.

BeleHHBIX JaHHBIX BHJHO, UTO NOsiBJieHHe 1, 2 © 5-TO JMCTBEB y CPelHe-
CIeJBbIX COpPTOB XJIONYATHUKA TAUIKeHTCKOH Tpynnel, copros 108-0,
C-4880 u TOHKOBOJIOKHHCTOr0 copra TepMes-14 oTMeuaeTcss DpakTH-
YeCKH IIpH OJHHAKOBHIX 3HAUEHHSX CyMM 35(@exkTUBHHX TeMmIepatyp:

Tabauna 2.15-

Cymmbl adpexTHBHBIX TemnepaTyp BosAyxa suime [0°C (CIT)
3a NEpHOA BCXOABLI—INOABJIEHHE HACTOAIHUX JHCTbER XJOMMATHUKA DA3JUYHBIX COPTOB:

COT or paTHl BCXOLOB 10 NOABJIEHUS JHCTA

Copr
1-ro 3-ro - 5-ro "’
TamKeHTcxaa rpynna 102 210 320
108-@ - 95 © 195 300 -
175-® 115 266 378
C-4880 105 190 305
Tepmes-14 102 207 317

BO3ZyXa, 3a HCKJIOueHHeM copta 175-®, mast koToporo TpeGyercst He-
CKOJIBKO 60/1pI1asi cymMmMa 3¢ deKTHBHBIX TeMIeparyp. DTa 0COGEHHOCTh
. TIPOCJEXKHBALTCS TAKXKE U NPH NOCHEAYIOIKX (asax pasBUTHSL.

ITocne o6pasoBaHusi 7—8-ro HaCTOSIIHUX JHCTBEB HA XJIOMYATHHKE
HAYUHAIOT (POPMUPOBATLCS TiePBhle GYTOHb M MJOLOBHIE (CHMIOAHANb-
Hble) BETBH, T. €. PACTEHHs BCTYNAWT B (asy OyTOHH3ALMH. BHEUIHHM
IIpPU3HAKOM, NI0 KOTOPOMY. ONpeledsiercs 3ra (asa, cAYXKHT NOABJCHUE
B Tasyxe JINCTA NepBOro OyTOHAa B BH/Ee MaJeHbKOH NHPAMHAKH BHICO-
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- Toit 0K0s10 3 MM. ©asa GyTOHM3ALUMH [JI51 CPEAHECTIENBIX COPTOB XJIOI-
yaTtHuKa OOLIYHO HAcTylaeT B MOMEHT DPa3BepThIBAHUA 7-TO HACTOA-
mtero gucta. OJHAKO JaTa HACTYIJIEHHS 3TOH (assl yacTo PErHCTpH-
pyercs ¢ Omo3jaHueM, IIOCKOJbKY HabsiofaTeau B OOJBIIHHCTBE CJy-
yaeB 3aMeyamT OYTOH, KOIAa €ro pasMepsl NPEBHINAIOT yKe -3 MM.
B pesyabrate omosaanue Q)HKcupyeMou ¢aspl 6yTOHH3ALMH IO CpPaB-
HEHHIO ¢ (baxmqecxou JaTOH ee HACTYIUIEHHA cocTaBisfer 2—3 JHSA
H Gosee.

B nepunon choszr—-éyTOHusauHﬂ XJIOMYATHHKA TPOXJajHAsA 110-
rofia ¢ MHTEHCHBHBIMHM OCaJKaMH YacTO CMeHSeTcsi TeIiol, CyXofi u
Jaxe xapko#. CpelHHe CYTOUHBIE TeMIIEpPaTypbl BO3AyXa B TeUeHHe
3TOTO MEPHOAA JIeXKAT B MPeAesax 17—27 °C. TloBuienne cpepues cy-
TOUHOH TemmepaTypnl Bosayxa no 28—29°C u GoJjee OTpHIATENbHO
CKa3pBACTCA HA TEMIAX PA3BUTHsA XJONYATHHKA, OCOGEHHO B TeX ciy-
Yyasx, KOrJa BHICOKAs  TeMIepaTypa CcONPOBOXKAAeTCA HH3KOH. BaaXK-

HOCTbIO BO3AyXa (BO3AylIHas sacyxa). B 3ToT mepuol Ha pasBuTHE

M COCTOSIHHE DacTeHHH OKa3bIBAIOT BJHAHHE JHBHEBBIE OCAAKH, I'pai,
CH/IbHBI BeTep M 3aMOPO3KH. JIMBHEBLIE HOXK/IHM YIIOTHAIOT MOYBY H
TPUBORAT K oﬁpasosaumo Ha TOCeBax MOYBEHHOH KOPKH, BBLI3BIBAIOT
‘pa3BuTue KOpHeBOI/I THHJIH HaA B3OLIeAIIHX paCTEHI/IﬂX 4yTO 3aMenJder
POCT M PAa3BHTHE XJONMYATHHKA, a B AaJbHeHIIeM CKa3blBAeTC M Ha
‘CpoKax HacTylJleHus nocaelyiomux ¢as passurus. OLHOBPEMEHHO
.C JIHBHEBLIMH OCafKaMH MHOT[Z, a B OTACJNBHHX pafioHax 3adacryio,
BHIIaJaeT I'paf, KOTOPBH HAHOCHT PACTEHHSM 3HAUHTE/bHbIE MeXaHH-
yeckue noBpexaenus. Oco6eHHO ONACHO BHIALEHHE Ipajfa B IIEPHOML
BCXOJABI — NOSsIBJACHUEe 2—4:TO HACTOALETO JIUCTA, TAK KAK OHO IPHBO-
JMT K IOJHOH rubenn BcXo4oB. MexaHHuecKHe NOBpeKACHHS XJONYaT-
HHKa OTMEUAIOTCA TaKike IIPH CHJbHBIX BeTpax M IBJBHBIX Oypsx.
B He6aaronpHATHLIX yCJAOBHAX TOTOABI HE MOTYT INPOSIBUTHCS II0JI-
‘HOCTBIO NOTEHIHaJdbHBle GHOJOTHYeCKHe CBOHCTBA pacTeHuil, 4To BeleT
K CHHKEHHIO HX NMPOAYKTUBHOCTH.

Poap Mereoposioru4eckKHX YCJOBHH B PAasBHTHH XJOMYAaTHHUKA 3@
IePHOA 10CeB—OYTOHH3ALHUSI [NOCTATOYHO INOAPOGHO OCBellleHa B pa-
‘60Tax COBETCKHX "M 3apyGesKHBIX apTOpOB. Psnom uccienosaresnei
YCTaHOBJEHB CYMMBI 3(p(eKTHBHBIX Temmepatyp Bosiayxa swie 10 °C,
HaKalJUBAIOIHECS 33 NMEepHOoJ IOoceB — OYTOHM3AUHsA. IJSI OTAEJNbHBIX
‘COPTOB WJIM TPYIIEl COPTOB, OJIM3KUX TO CKOPOCHEJOCTH. Tak, Hanmpu-
Mep, JI. H. Babymxkur [16] npuBonut caepyomue cyMmel 3¢ dexTus-
HBIX TeMIeparyp 3a NepHoi noceB — GYTOHH3AUMS: A OYEHb CKOPO-

CIeJBIX. COPTOB OHH COCTaBASIOT 485°C M AJS  OCTAJbHLIX COPTOB -

500 °C. m xe paspa60TaHa METOAHKA OIEHKH GJaronpHsTHOCTH IO~
FOAHBIX YCJOBUH BeCEHHEro IIepHOAA IJs POCTa M Pa3BUTHS XJOIYaT-
Huka [14]. Auanoruunasi paspaborka Beimosuera H. C. OpJioBckum
[79, 80], xoTopeifi Aas NOAPOGHYIO aTrPOKIHMATHUECKYIO XapaKTepH-
WCTHKY KJIMMAaTHYECKHX PeCcypcOB IPHMEHHTENBHO K TOHKOBOJOKHHCTHIM
‘«copTaM XJom4aTHHKa AJA 30Hb KapakyMckoro xkamajga. PaccMoTpeHbl
:34BHCHMOCTH INPOAOJKHTEJBHOCTH IMEPHOLA BCXOABI — 6y’I‘0HH38HHﬂ oT
cpeJHel CYTOUHOH TeMIepaTypbl BO3JAYXad 3a 3TOT IEpPHOA JJSA TOHKO-
BOJIOKHHCTOTQ XJonuartaHuka copra 2U3.
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CorniacHo HALIHM HCCJELOBAHHAM, 3aBHCHMOCTb CKODOCTH pasBh-
"THSI XJIOMYATHHKA OT TEMIEparyphl 3a NepHoj IoceB — OYTOHH3ALMS
NpH [IOCTATOYHOH BJIAaroo0ecHedeHHOCTH INIOCEeBOB HOCHT MPSMOJHHEH-
HbIfi XapakTep W ONHUCHIBAeTCs CJAeAYIOUIMMH ypaBHEHHSMMU:

1LJsi ckopocmejioro copra C-4727

Y — 0,0012¢ — 0,0016, 2.13)
r=—0,8440,031, S,— =-0,0033;
LIS COPTOB TAlIKEHTCKOH IPYIIbL
Y = 0,0020¢ — 0,0201, (@.14)
r=0,81 0,043, S, = =0,0019; |

AJsi cpenHecneasx copros 153-0, 149-®, 159-®, 138-0, 141-P,
133 ‘ : '

Y =0,0014¢ —0,0102, @5y
r—0,84 +0,029, S,= 0,005,

rae Y — CKOpOCTb Pa3BHTHS XJONYATHHKA, 1/n; { — cpelHsAs cyTouHas
TeMIeparypa BO3AyXa 3a mepHol noceB — Gyronusanus, °C.

Ha ocHose ypasHenuit (2.13)—(2.15) Oblu paccuuTaHbl CyMMEL
53¢ dexTHBHLIX TeMneparyp BodAyxa (biue 10°C) sa mepuona moces —
GyToHnsauus. AHaJOrHuHble AaHHbE OBIJIM MOJYYEHbI.- HAMH H IJH
XJIOMYATHAKA TOHKOBOJIOKHUCTBIX coptoB Tepmes-14, C-6030 n C-6037.
CorlacHO NOJYUYEHHBIM JAHHBLIM, NPH HHXKHeM Ipeiese 3P(HEeKTUBHBIX
tremnepatyp 10°C 3a nepuon noceB— 6yToOHM3aUusA . AJIS  COPTOB.
TaLIKeHTCKOfl rpynnsl u coprtoB. C-4727 u 108-® nHeobxoamma cyMma
sddexruBHbIx Temneparyp 500°C, anf TOHKOBOJIOKHHMCTHIX COPTOB
Tepmes-14, C-6030 u C-6037 — B cpeanem 525 °C, a Ansa rpynnsl cop-
toB 149-®, 159-0, 138-@, 141-®, 133 HeobxoaHMa HECKOJBKO 6OJbLIAL
cymma temnepartyp, pasHas 580 °C. CienoBaresbHO, cyMMbl 3¢ dex-
THBHHIX TeMIEpaTyp BO3JyXa 3a IepHoJ BCXOAbl — OYTOHM3AUHA CO-
crapiisioT coorsercrBenno 400, 425 u 480 °C.

[To nauueiM JI. H. Ba6ymxuna [17], norpebGHas cymma temmepa-
TYp 3a 3TOT NepHol 3akJioueHa B npefenax or 370 °C — aas oueHn
ckopocnesasx coptoB 10 440°C — pas oyeHb MO3AHECHEJBIX COPTOB.

J1s ycTaHOBJIEHMS] 3aBHCHMOCTH  IIPOJIOJIKHTEJBHOCTH MexXdas-
HOTO NepHoja OT CPeAHeH CYTOUHOH TeMNepaTyphbl BO3AyXa B arpome-
TEOPOJIOTHH IHHPOKO IpuMeHsieTcs ypaBHeHHe (2.1). [IpuMenurensHo
K NEePHOLY BCXOAbl — GYTOHH3AUHS XJOMYATHHKA CPEeNHECHesblX Cop-
toB (Tamkenr-1, 108-®) ato ypaBuenue umeer Buzn n = 400/ (f — 10).

M3 rpagpuxa (puc. 2.5) BMAHO, 4TO TPYNIHPOBKA TOYEK COOTBET-
CTBYeT PaCCYHTAHHOM KPHBOH M MOATBEPIKAAET YCTOHUMBOCTH YCTAHOB-
JEHHOH CyMMBl 3(P(EeKTHBHBIX TEMIEpaTyp KaK KOJHYECTBEHHOIO arpo-
MEeTEeOpOJIOrHUeCcKOro noKasareJist AJ1s epuoaa BCXOAB — OyTOHU3 AU
XJIOMYaTHHKA.
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‘Hapsiny ¢ TepMHuecKHMH yCJiOBmIMﬂ HA [PONOJIKHTEJNBHOCTh IIe-

_ PHOJA BCXOJbl — GYTOHU3AIMS MOXKET BJMATH yBJAaKHEHHE MOYBbL. Ox-

‘HAaKO BbIABHTH YETKYIO 3aBHCHMOCTDH HpO,[LOJI}KPITeJIbHOCTI/I nepuojga
BCXOAbL — GYTOHPB&II,HH 0T BJarooGecrneyeHHOCTH pac*remm 34 3TOT XK
TICPUOL Ha OCHOBE NaHHBIX I‘H,ZLPOMBTCTEHIIPII/I H JaXe Ha MarepuaJjax

-CIEIHAJNbHBIX 3KCHEPHUMEHTAJbHBIX UCCJICJOBAHHU, NPpOBELEHHBIX Ha

“ONBITHBIX TOJIAX AT'MC bBoscy, He yaamocs [54, 55].

OTxJOHeHHsT (aKTHIECKOH NpO-
7 Ot : _ LOJIKHTEJbHOCTH NepHoja BCXO-
o OBl — OyTOHU3AIHSI OT pAacCYHTaH-
HOHl "I0 TeMIlepaType BO3Ayxa AJs
6OJBIIHHCTBA THAPOMETCTaHI U
HeyCTOHYMUBHI MO 3HAKY, T. €. I
ONHHX H T€X XK€ T'HAPOMETCTaHILH
dakTuyeckasi INPOJOJKHTEIbHOCTD
NepHOAA OKa3bIBAETCs B OLHHX CJY-
yaax OoJiblle, @ B APYrHX — MEHb-
me pacuerHoit. Haumu nONBITKH |
OGBSICHUTL 3TO SIBJIEHHE BJIHSHHEM
NOUBEHHHX YCJOBHH He Aaju I10J0-
KHATENBHBIX pesynsraToB. Hecmor-
psA Ha 3T0, 06ecrieyeHHOCTh pacue-
. TOB HPOJOJIKHTEIbHOCTH IIepHOAA
8 42 16 Tsp 5( BCXOZABI— OYTOHH3ALHUA IO TeMIe-
paType BO3AyXa JOCTATOYHO BHICO-
Puc. 2.5. 3aBHCHMOCTh NPOJOKHTENb-  Kas. Hampumep, IJs COpPTOB Tall-
HOCTH MepHONA BCXOAW—GYTOHHSAMMA  yeyrckofi TpyHIBl 0GECHEYEHHOCTD

10T cpepHelt 3a aToT mepuon addex- .
THBHOH TeMieparypH Bo3iyXa Top. < PACUETOB C OWIHOKOH +3 mHA co-

crasasier 91 %.

Ha rtemnbl pasBUTHS H COCTOSIHME XJIONYATHMKA B OINHCHIBAEMBII

JIePpHOJ MOrYT BJVIMATHL U APYrHE- METCOPOJOTHUECKHE (paKTopr H onac-

Hble ABseHusA. Tak, oZHHM H3 He6/aronpHATHHIX (PaKTOpOB, OTpHILA-

“TeJIbHO CKA3bIBAIOUIUMCA HA COCTOSIHMH PACTEHHH B BECEHHHH NeEpHOL,

SABJSAIOTCH CHJIbHBIE BETPHL. B panonax XJONKOCEAHHUA OHH HAHOCAT
"KOJIOCCA/IbHBIH YpPOH [oCeBaM XJONYATHHKA H Apyrux CeJIbCKOX035111-

“CTBEHHBIX KYJAbTYD: BBIAYBAIOT U 3aChHnamT IIOCEBBI, HCCYIIAKT BEPX-
‘HHE€ CJIOK IIOYBBI, OrOQJfAIOT KOPHSBY}O CHCTEMY W BBLICYUIUBAIOT €€, Ha-

HOCAT MeXaHHYEeCKHe ITOBPEXAEHHS MOJIOABIM PacTeHHAM.
- CHJIbHbBIE BEeTpHI (15 M/c H GoJsiee) HaBIIONAIOTCS NMPAKTHYECKH BO

'BCEX paHOHaX XJIONMKOBOACTBA. [Ipu 5TOM CH/IbHDbIE BETPHI B PA3JIHYHBIX

pU3HKO-TeOrpaMYECKHX YCJOBUAX CONPOBOKIAAIOTCH ONpele/eHHBIMH
CONYTCTBYIOMHMH SIBJICHHSAMH, OGYCIOBICHHBIMH OCOGEHHOCTAMH  IOA-

«rujiaouell mosepxuoctu [74, 98]. B TypxMeHuu u paBHUHHOH 4acTH

YsbekucraHa, a Takke B NpeAropHofl yactu TalKHKHCTAHA CHJIBLHBIE
BETPHl CONPOBOXKAAIOTCS IbLIBHBIMH 6ypsiMu, a B AOJHMHAX Tanxuku-
-CTaHa — JAOXKJIAMH H T. A.

[lo xosmyectBy nmeil ¢ CHIBHEIM BETPOM Cpe,zm;m Asus oTHOCHTCS
X Haubosiee WTOPMOBLHIM paidonam i0xHO# vacTH Coserckoro Coiosa.

B Apsics- TypKeCTaHCKOM panox{e HaH5OJ‘IbIIIee YHCJIO AHEH ¢ CHIb-
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HHIM BeTpoM (15 M/c u Gosee) Habaonaercs Ha TMAPOMETCTAHIMM

 TypkecraH, a ¢ TBJIBHBIMH GYPSMH — Ha THAPOMETCTAHUHH KbI3HIIKYM.
Hamn6osee yacrto cu/ibHbIA BeTeD M NBIbHBIE OypH OTMEUAIOTCS BECHOH
H B HauaJje Jjeta (ampenb—uionn) [74]. B Tawkent-fHruepckom
-pafioHe HaubOJIbILEe YHCJIO JHEH C CHJIBHBIM BETPOM B IIEPHOJ IOCEB —
o6pasoBaHKe NEPBLIX [NECATH HACTOSIIMX JIHCTbEB OTMeuaeTcs B paii-
oHe cranuuii TokHrtema (6,9 nus), Coiprapes (5,7 nusa) m Kaynunm
(4,3 nus). B ocrajbHBIX 30HaX XJONKOBOACTBA 3TOr0 paffoHa YHCJO:
JHefl ¢ CHJIBHBIM BETPOM 3HAUUTEJbHO MeHblie [74].

- Mo panmumim H. C. Opnosckoro [79], cpennee uucao aHell ¢ CHJb-
HblM BetpoM (15 M/c u Gosee) 3a mepHOML BCXOABl — GYTOHH3ALHUS XJION-
YaTHHKA U3MEHSAETCs B I02KHBIX XJONKOBOJAUECKHX paionax TypxkMeHuHW
B npenenax or 0,6 (Ba#fpam-Anu) no 54 (Tezxeun). B posune e-
paBliaHa pauboJsblilee YHCJO JHEH C CHJbHBIM BETPOM C amnpess No
HIOHb OTMeuaeTcss B pafione craHuuii Hasom (5 nme#t) m Kapakyan
(3 nus). B nonmre Kamkajgappu HanGoJbliee UHCJIO AHeH ¢ CHJbHBIM
BETPOM B BeCeHHHH mepuoj (ampenb—HIOHb) OTMeuaercss B palioHe
rugpomercranuuit Kapum (21 nenn), TI'yzap (20 ameit), llepabarn
(14 mmeit) w Hlypum (16 nmeit). B Kapwm u I'ysape Maxcumasbube:
CKOPOCTH B€Tpa JOCTHTaloT cooTBeTcTBeHHO 45 u 35 M/c. B atoMm pait-
OHE eXKEroJlHO B TeueHHe BereTalMOHHOrO INepHojxa HabMIONAIOTCS
TaKXe nblibHBle OypH. HanbGosee yacTo OHH BO3HHMKAIOT B pafioHaXx,
6JH3KHX K IMYCTBIHHBIM NPOCTPAHCTBAM.

- B nosuse CypXxaHAaphi CHJbHBIE BETPH YACTO OTMeUalOTCs B pafi-
oge craguuu TepMes. 31ech 3a ampejb—HIOHb YHCJO JHEH C CHIBHBIM
BetpoM (15 M/c u Gonee) cocraBasder 17, a 3a BereTauHOHHBIA NEPHOL
(ampesab—oxTa6ps) oHo pocruraer 38 [74]. Kpome rtoro, B Tepmese
BO BpeMsl NPOXOXKJeHHS «araHina» BO3HHKAIOT NblIbHBEIE GYPH, KOTO-
prle MoAYac 3acCHINAOT IEeCKOM XJOIKOBble TOJIS HJAH CHOCAT C HHX
BEPXHHH CJOH MOUBHL N

B xnonkoBonueckux paiionax lOro-3anaasoro TaiXuKucTana yaiie
BCEro CHJBbHBIE BETPH M NblIbHEIE Oypu oTMeuatorcst B Kyasibe. 31ech
YHCJO JHEH C CHJIbHBHIM BETDOM B CPelHeM 3a aNpejb—HIOHb PaBHO:
2,5, a ¢ nbIbHOM Gypeit 3,3.

B Kypa-Apakcurckofi HuameHHocTH Asepbafinxkanckoit CCP nam-
GoJibliee YHCJIO AHEH C CHJIbHBIM BeTPOM HabJiofaercsi B palioHe CTaH-
uuit Kiopaamup u Mup-Bammp [9]. B atux pafionax sa anpeab—uionn.
YHCJO JHEH C CHJIbHBIM BETPOM B CPeJHEM MHOTOJIeTHeM paBHO 6,7 u

5,5 coOTBETCTBEHHO. :

CunpHEIe BeTpHl B NMEpPHOJ BEreTauun HabJIONAIOTCS BO BCeX XJOIN-
KOBOAYECKHX paiionax PepraHcko# AOJHHBI, NMPHUEM K BOCTOKY UHCIO
AHeH ¢ CHJBHBIM BeTpOM. coxpaliaercs. HaubGosbuiee uHCI0 [IHElr
¢ cHUJIbHBIM BetpoM Habuaonaercs B Kokaune, a HauMeHblllee — B AHIH-
xaune. B Koxkanne 3a ron 6niBaer 40 fHefl ¢ CHJbHBIM BETPOM, U3 HHX
NOJIOBUHA HAOJIOAAETCS B BeCEHHee BPEMS, B IEPHOJ CEB — IIOSIBJICHHE
BCX0J0B H 00pasoBaHHMe HACTOSIIUX JHCTbEB XJONYATHHKA. B aro
BpeMsl OTMEYaeTCsl BbIAYBAHHE IIOCEBOB, B Pe3YJbTATE UEr0 BOSHHKAET
HEOOXOJAMMOCTb HX TepeceBa, a HHOTAA M NOBTOPHOrO mepeceBa. ITo
BEJeT K COKPAlleHHIO NPOJOJIKHTE/bHOCTH BEreTalHOHHOTO NEepPHOAa
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H, CJEI0BATE]bHO, K CHHKEHHIO OBGIIEero H JOMOPO3HOTO BHICOKOKAue-
CTBEHHOrO ypo:kasl. B_papuunHO# uactn ®Pepranckofl JoJHHBE HabJIO-
Jawtces Takxke nolipHble 6ypu. Haubospiiee unucio AHEH C NBIIbHLIMH
Oypsamu (20) 3a rom ormedaercs B palione Koxanapa, HauMeHb-
uee (4) — B AnguKane.

DxcnepuMeHTaMbHbIe HecaefoBanusl X. XOAXKHMeTOBa [120] MoKa-
3BIBAIOT, YTO CTeIEHb NOBpEeXIEHHS IIOCEBOB XJonyaTHhka B depraH-
CKOH [NOJIMHe CHJBHLIMH BeTPaMH 3aBHCHT OT THIIA IIOUBLL NPH OLHOH
H TOH »Ke CKOPOCTH BO3AYIIHOIO IIOTOKA IIOCEBHl XJONYATHHKA, OCO-
0eHHO B MOJIOLOM BO3pacTe (OT BCXOJOB 10 3—4-T0 HACTOSIIErO
JINCTA) TIOBPeXKIAAIOTCA M rMOHYT Ha JIEPKUX HouBax B 2—3 pasa uH-
"TEHCHBHEE, YeM Ha TAXKeJbX. DT0 00DbACHAETCA TEM, UTO IIOCEBHl XJOI-
YaTHUKA HA JIErKHX [0YBAX HOABEpPraloTCsl HE TOJBKO HCCYILAKOIMeMy
BO3JEHCTBHIO BETPA, HO M MEXaHHYECKOMY MOBPEKACHHIO MEJIKUMH
TIOUBEHHBIMH JaCTHUAMH, a IPH yparanisx Berpax (25—30 m/c) moan-
HOCTDBIO BBIAYBAIOTCS MJIH 3aCBHINAIOTCH.

AHajns [ecsiTHJIETHMX MaTepHasoB HabJIOLeHHI 32 3PO3HOHHO
ONACHBIMH CH/IBHEIMH BeTPAMH H IIbLABHBIMH OYDPSIMH NO IISITH rHAPO-
metcranuusim PepraHcKofl JOMHHBI I0KA3aJ HAJHYHE JOBOJLHO TECHOH
CBSI3H MEKAY .TEepPUTOPHAJBHON PACIPOCTPAHEHHOCTHIO CHJBHBIX BET-
POB M CTEIEHbIO NOBPEXKAAEMOCTH XJONUATHHKA. BEHISIBIEHB 30HHI
‘TIOBPEXKIAEMOCTH XJOMUATHHKA CHJBHBIMH BeTpAMH H paspaborana
IKaJga JJs OIpeje/eHHs] CTENeHH BETPOBOH 3posuu: caabas — mo-
CeBBI MOBpeXAeHb Ha 25 Y% momany, cpeassis — ua 50.% miomanu
H cubHas — Ha 75 Y% naomanu u Gosee [120].

K ApYrHM ONACHBEIM SBJEHHSM TOTOABL. OTHOCSITCS JHBHEBbIE LO0MKIHN
¢ TpajoM, HauboJee 4acTo OTMeuaeMble B XJONKOBOJZYECKHX paloHax
-®eprauckoit, I'mccapcko#t, CypxanmapbuHcko# u Baxiicko#t JoJuH.
Oxogso 35 9% obuiero uucsa JHEH ¢ rpajoM NMPHXOLHTCS HA AHH C rpa-
Jnobutuamu. C amnpess N0 HIOHb, KOTLA CO3AAIOTCS YCJOBHS AJsl BbI-
TajeHnsl  KPYNHOro Tpaja, TIpafobuTHs cocTaBJjsiior 46 % ciyuaes
¢ Tpagom. Maxcumym uucja rpagobutuil mpuxoxuTcs Ha Maft [74].
‘B Apuics-Typrecranckom pafione u B Kypa- ApaKCHHCKOﬁ HH3MEeHHOCTH
Aszepbatinxanckoii CCP Buimanenue JMMBHEBBIX JNOXIEH ¢ TrpajoM H
rpanobutus Hab/I0AAI0TCS PEAKO.

Crenenp MOBpeXKIEHHs IOCEBOB XJOMYATHHKA I'PANOM 3aBHCHT OT
(aspl pasBUTHA, COCTOAHHMsS DACTEHMI M HHTEHCHBHOCTH IPajAOGHTHSL.
Cornacuo  [46—48], wMuHHManbHbBl yiiep6 oT rpaga orMeuaercd
B (haze OYyTOHM3ALUH XJONYATHHKA, 4 MAKCUMAJbHBIA — B NEPHOJ, TO-
IBJICHHS BXOJAOB H PACKPHITHS KOPOGOUEK.

TaxkuM - ofpasoM, IpH OLEHKE arpoOMereoposOTHYECKHX YCJOBHH
TIepHOJa BCXOABI — OYTOHM3aIMsT HeoOXOJUMO YYMTHIBATH M HeGaaro-
TIpUSTHBIE METeOPOJIOTHUECKHE SBJCHHS, OTPHIATEJIbHOE BO3jeHcTBHE
'KOTOPBIX IIPOSIBJISIETCS M 'HA MOCJeAYIOIIUX dTalaxX PasBHTHS pacTeHui.

2.4. PenpoayKTHBHBIH NepHON,

. OtoT mepuOA Pa3BHTHS XJONYATHHKA HAaYHHaeTcs ¢ (pasbl GyTOHH-
3alHM W 3aKaHuHBaeTcs (asofl co3peBaHMsT HepPBHIX KopoGouex. B re-
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YeHHE 3TOTO NEPHOAA nponcxozlm AaJbHEHAIIHA POCT BETETATHBHBIX
3JIEMEHTOB, HHTEHCHBHOE HAKOIJIEHHE CHMIOJHANbHBIX BeTBeHl U 06pa-
30BAaHME HA HHX KOPOOOYEK — OCHOBHI OyIYIIEro XJOMKa-ChIpLa,
a Takxe lBeTeHHe M packpbiTHe nepBhix Kopobouek. Iloaromy Bech
PEIPOLYKTHBHE NEPHO PASBHTHA XJIOMUATHHKA MOXKET ObiTh pasbur
Ha TPH OTAEJbHBIX NoAmepuona: 1) GyToHHM3alMs — LBeTeHHe, 2) IiBe-
TeHHE — PACKpBEITHE IIePBLIX KOpoGOYeK, 3) pacKphITHE — CO3peBaHHe
HepBHIX KOpoDOUexK.

TeMnel pasBuTHA XJOMYaTHAKA B HEePHOL, 6yT0HnaauHﬂ——c03peBa—
HHe TIepBLHIX KOpoOOYeK 3aBHCAT B IIEPBYIO Odepeldh OT TeMIepaTyphl
Bo3ayxa. KpoMe TeMnepatypsl B 3TOT IEpHOJ OIpeleseHHOe BJNSIHUE
HA CKOPOCTb pa3BUTHSl paCTeHHil OKasblBAeT U YBJaXKHEHHEe IIOYBHL
OnHaKO CyIIeCTBEHHHM BJHAHHE BJarooOecHeYeHHOCTH pPACTeHHH Ha
TEMNBl Pa3BHTHS CTAHOBUTCS B OCHOBHOM IIOC/Je HACTYIJeHHA (aswl
uBeTeHus. [J09TOMY B OCHOBY OLEHKH arpoMeTeOPOJIOTMYECKHX YCJO-
BHH 9TOro meprojga OGBIUHO GepyT KOJHMYECTBEHHBbIE NOKAa3aTesH, CBS-
3bIBAIOLIHE TEMIIBl DPAa3BUTHSA XJOMYATHHKA ¢ (hakTopamu Temjoobecne-
yegnocru [16, 50, 51, 57, 101]. :

B wmexdasgslt nepuon 6yToHH3ALHA — UBETeHHe CKOPOCTh PasBH-
THS XJONYATHUKA B OCHOBHOM OMpejeJsieTcs TEeMIepaTyPHbIM peXH-
MOM, YTO NOATBEPXKJAaeTcs AAHHBIMH O NPOJOJXKHTENbHOCTH 3TOTO’ IIe-
PHOZA NPH DPAsJHYHLIX 3amacax NPOLYKTHBHOH BJAaru W TeMmueparype
Bosayxa (raba. 2.16). Tak, nas cpefdHecHe/oro copra XJONYaTHHKA
108-® npu cpexHe#r temmeparype Bozmyxa 24,9—25,9°C mpomosxu-
TeJbHOCTb NepHoJda BapbHpyeT B mpepenax 30—35 nHell, Toraa xkax
3amacul BJard B cjoe mouBsl 0—50 cm uamensiiotess ot 50 1o 79 MM.

inlBelIeHHbIe MaTtepHaJabl OYE€Hb IIOKa3aTeJbHDBI, IIOCKOJbKY OHH
noayuensl Ha onblTHbBIX moasx ATMC Boscy, rae B teuenne 1959—
1965 rr. xJjonuaTHHK BO3JeJBIBAJICS HA TpeX ydacTkax, pasJjuyaio-
wuxcs no pexumy opoiuenns [54]. Ilpu mepBom BapHaHTe OmEITA
(yuactox 1) mosuBH nmpoBOAMJHCH 1O cxeMe 0—2—0, T. e. B TeyeHue
BEreTaldoOHHOTO IlepHOJa XJOMYATHHK IIOJMBAJICS BCEro ABa pasa:
TIepBBIH IIOJHMB IIPOBOAMJICS IIPH HACTYNJEHMH (pasbl LUBETEHHS, a BTO-
poit —uepes 30 nueit nocse mepsoro. Ilpu BrOpoM BapmaHTe (yda-
CTOK 2) TOJNHBHL. IPOBOJUJNCH MO cxeMe 1—4—1, 1. e. mepBHi mONUB
TIPOBOJMJICA NPH HACTYIJIEHHH (pasbx 6yTOHH3auHH, BTOpPO# — B ¢hasy
L BETEHMUS, TpeTnﬁ YeTBEPTHIH M MATHIA — C MHTEPBAJOM NPUMEPHO
gepes 15 AHell mocJie BTOPOro, a INECTOH NMOJIMB IIPOBOAMJCS NPH Ha-
CTymJeHn: (asbl pacKpbITHA INepBHX Kopobouek. [Ipu Tperbem Ba-
pHaHTe ONHITA (yqaCTOK '3) TONMBB NPOBOAMJNCH B CPOKH, KOLAA 3a-
Tachl TpPOAYKTHBHOH BJArH COCTAaBJSAMH oKoso 70 % HamMenbiefl
BJIaATOEMKOCTH, T. €. Ha 3TOM Y4acTKe MOJIHB XJOMYATHAKA MPOBOAMIICS
70 «NOTPeGHOCTAM» pacTEHHH.

B reuenne tpex ser (1962—1964 rr.) Obil1 BKJIOUEH eIle YETBEP-
THI BapHaHT ombiTa (y4acTok 4) ¢ HeJblo NPOBEPKH AHAaTHOCTHPO-
BaHUsl CPOKOB MOJIHBA 110 TeMueparype Bodayxa [94]. B mocaexnyrouue
TOZBL ONBITH IPOBOAMJIHCE 1O HHOH mporpamme [54, 57].

M3 npHBeleHHBIX AAHHBIX BHAHO, 4TO TOJBKO B 1961 u 1964 rr.
oTMeuajiach HEKOTOpas TeHAeHUHs K OoJsee paHHEMY Hauajy LBere-
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Ta6auna 2.16

Arpomereoposioruueckne XapaKTePUCTVKH DENpPONLYKTHBHOIO NEepHOAA PasBUTHA XJOM4aTHHKA copra 108-d, ATMC Boscy

Homep

ByTOHH3 aUHsi—LBETEHHE

LipeTeHe—pACKPEITHE MEPBRIX KOpOGGYeK

3anachl BJjaru (MM) B cJjoe

34nach! Bjiaru (MM) B cJjoe

NOYRHI, CM NpORON KU~ MOYBH!, M TIPOAOJAKH -

Ton yuacTka . cbenmsin TEABHOCTh CpeaHss TEJbHOCTh

. ;%’g;;ﬁgm‘g nepHoAa, ";é‘;l;egéw}’g ' mepHoAa,
0-50 0100 ’ And 0—50 0—100 v Any
1959 1 56 122 24,9 31 52 - 114 95,8 53
2 60 132 24,9 . 31 58 119 25,2 58
3 - 79 159 25,3 34 67 143 24,8 65
1960 1 48 114 27,2 30 55 116 - 24,0 57
2 . \ 52 122 27,2 29 57 113 93,9 62
3 73 156 27,2 30 72 148 23,3 70
1961 1 52 122 95,2 30 58 109 26,2 57
2 58 129 95,4 33 64 136 95,9 61
3 74 187 25,4 32 68 141 25,2 68
1962 1 50 100 95,4 31 46 .8 - 25,8 53
- 2 61 136 25,6 32 63 115 95,8 58
3 73 153 25,6 33 70 145 95,2 69
1963 1 47 105 . 27,0 30 55 114 23,6 58
2 65 145 / 26,8 31 68 134 23,8 60
3 75 157 26,6 32 67 136 23,7 . B9
4 69 147 27,1 39" — R 23,6 57
1964 1 50 116 25,9 31 56 - 106 24,9 59
2 53 123 95,7 33 63 137 24,0 68

3 66 142 25,7 35 68 144

4 66 146 25,7 34 73 140 23,2 72
1965 1 50 115 25,5 33 49 82 97,0 47
2 68 126 25,4 35 54 104 26,7 51
3 70 148 25,4 35 64 124 25,7 . 62



HHA [0 Mepe yXyJIIeHUs Bjaroo6ecnedeHHOCTH pacTedud. BoJee yerko
passuuusi B CKOPOCTH Pa3BHTHS XJONYATHHKA B SaBHCHMOCTH OT BJa-
rooGecreuyeHHOCTH IIOCEBOB .OTMEYAlOTC NpPH HACTyMJeHUH (asni
packpheITHs (CO3pEeBaHHUS) NEPBLIX KOPOGOYeK. '

- ComnocraBsieHHe NPOAOJKUTENbHOCTH Nepuoja GyTOHN3auus — LBe-
TeHHe W CYyMM 3(pOEKTHBHHIX TEMIIEPATyp 3a STOT NEePHOJ AJs XJOH-
yatHHKa copra 108-® mnoxasano, Y10 MeXIy STUMHU BEJUYHHAMH CY-

7 Onu
35

£l

29

-

{ A !
450 500 550 ZTgp °C

27

Puc. 2.6. 3aBucuMoCcTh NPOAOKUTENLHOCTH NEPHOAa . GyTOHH3ALMs—IBETEHHE N OT
CyMM 3¢dekTHBHBIX TeMmnepaTyp BospyXxa I Thg NPH pasauuHoOfl cpeasell CyTodHOk
' TeMIepaType BO3AyXa 3a 3TOT HePHOX.
Cpennas cyTouHasd Temnepartypa, °C: 1) «26; 2) >26.

1IeCTByeT JOBOJBHO YeTKas cBs3b. IIpu rpacdmuyeckoM H300pakeHHH
MarepuaJja HabjiofeHu#i' 3a 1959—1969 rr. TOuKH pacrnojaramTcs
JAByMsa rpymnamu (puc. 2.6). Ilepsas rpynma Touek XapaxkTepH3yeT
CBsI3b IIPU CpeJiHefi CYyTOYHOHN TeMIepaType BO3AyXa 3a paccMatpHBae-
Mpifi -nepuon Menslie 26,0 °C, a- Bropas — IpH TEMIIeparype BbIlIe
26,0 °C. Tlpu atoM B TOM H JAPYroM CJyuYasx TOUKH AOBOJBHO TECHO
PacmoNaralTcsa OKOJO CpefHefl JMHHM, 4YTO YKasblBaeT Ha XOpOIIO
" BRIPAXKEHHYIO CBSI3b MeXAY IPOLOJIKHTEIbHOCTBIO NepHoAa OyTOHH3A-
LSl — LBeTeHHe i cyMMaMHu 5 (PeKTHBHBIX TeMIIepaTyp BO3[yXa BhIlle
10 °C. :

Ilpu cpenneli Temmepartype Bo3ayxa 24,9—25,9 °C npoposxuTesib-
HOCTb . mepuoja OyToHH3anus — IBeTEHHe yBesauuusaercd ¢ 30 no
35 AHe#l MO Mepe yBesJHYeHHA cyMM 3¢ (eKTHBHEIX TeMIepaTyp BO3-
nyxa-ot 450 mo 550 °C. Aumajoruysasi 3aKOHOMEPHOCTb HabJIofaeTcs
TakXe HpH cpenuell temmeparype Bosayxa 26,5—27,7°C sza stor me-
puox. [lpencraBieHHble MaTepHasJbl TakKKe NOKa3blBaXT, 4TO B TeX
clydasix, KOrJa pOCT W Da3BHTHE DPACTeHHH NPOHCXOHAT Ha  (oHe
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BEICOKHX ~ TeMmepaTtyp (CpelHsia TemmepaTypa BO3AyXa 3a MEPHOL
Beille 26 °C), cymMMa TeMIiepaTyp 3a Nepuol GYTOHH3AUHUA — UBETEHHE
HECKOJIbKO GoJibliie. DTO NPOHCXOAHT, N0 BCEH BEpPOSTHOCTH, M3-3a BHI-
COKMX [JHEBHEIX TeMIepaTyp, KOIJAa pacTeHUs IeperpeBalorcs W Iepe-
XOAAT B YTHETEHHOE COCTOsHMe. B pesyjbraTe HX pasBHTHE 3aMel-
JfeTcs, a HpPOLEeCC HAKOIJIEHHS CYMM TeMIeparyp NpOJoJKaercs 3a
CUeT TeIlla, He HCIOJb3yeMOro pacTeHHEM.

Takum 06pa30M npu cymMme 3(Q(EKTHBHEIX TeMIepaTyp BO3AyXa
450—480 °C pperenue Hacrymaer Ha 28—31-fi neHb, a4 MexpasHbIH
nepuoj GyTOHH3ALHUsT — LBeTeHHe OblBaeT OueHb KOPOTKUM. [Ipu cymme
s¢dexTHBHBIX TeMnepatyp Bosnyxa 550—570°C ¢dasa uBereHds: XJjomn-
gatHuka copra 108-® ormevaercs na 34—35-i Aenp mocse GYTOHH-
sauuu. . CjenosarespHo, (asa lBeTeHHsA XJjomyaTHHka copra 108-O
HACTYIAeT NIpH HakOIJeHHMH cyMM 3(G(EeKTUBHBIX TEMIIepaTyp BO3AyXa

~ (Boime 10°C) B cpemmem 500°C. DTy cymMMy TeMIepartyp MOMKHO
APUHATH B KauecTBe arpOMETEOPOJIOTHYECKOr0 MOKa3aTeNsi CKOPOCTH
pasBUTHSA ~NOCEBOB XxJonyatHHkKa copra 108-® B mepuox OyroHusa-
uus — nBereude. OHA [O3BOJSIET PACCUHTHIBATL CPOKH HACTYILIEHHS
¢dasel uBereHus xjomuatHuka copra 108-® B XJONKOBOAYECKHX pafi-
onax-Cpenneit Aauu B 80 % cayuaeB ¢ TOYHOCTBIO —=2 RHA.

[To paunbiM [9], mpooOKUTENBHOCTD HEepHOAa OyTOHU3ALUS — LiBe-
TEHHE COPTOB XJOMYATHHKA, BO3AEJHIBAEMBIX B AsepbafiixaHckoi
CCP, no nab6aiofeHUSM THAPOMETCTAHUMH, PacIOJOXKEHHBIX B 30HE
XJIOIIKOBOACTBA, B cpelnHeM cocramasier or 20 no 30 nueit. Ilpu srom
cyMMa 3 QPexTUBHBIX TeMHepaTyp BO3Ayxa (NpH HHXHeM mpejeJe
s¢pdexruBHON TeMneparypsl 10°C), o cpefHUM MHOTOJETHHM (aKTH-
YeCKHM JaHHBIM, KoseOJercs B OCHOBHOM B mpejenax ot 280 no .
430 °C, 3a uckJtouenHem craHuud Kapakana, rie (¢asa . uBereHus
xJjomuatHuka copros 1298 u 2173 ormeuaercs Ha 33—35-1 AeHb Hoc/e
6yTOHU3ALNH IPH HAKOMJCHHH cyMM 3(pQdeKTHBHBIX TeMneparyp. '500—
570°C.

B reuenne 1970—1973 rr. B OTAesE arpOMeTEOPOJIOTHH CAHI/IFMI/I‘
uM. B. A. Byraesa npoBOJMJHChH HCCJELOBaHHS 10 PadpaGOTKe MeTo-
AMKH OLEHKH H IPOTHO3a arpoMeTeOpOJIOrHUECKHX YCJIOBMI pOCTa,

pasBUTHSL H (POPMHPOBAHHS yPOXKas HOBHIX PafiOHHPOBAHHBIX COPTOB
XJIOMYATHUKA HA OTHENbHBIX MOJsX. [J1sl pellleHHs: 3TOfl 3a1ad4u ObLIH
- TOCTaBJeHbl IKCIepPHUMEHTaJbHO-moJeBse onbiTel Ha AIMC  Dboscy,
OpraHHU30BaHbl 3KCIELHIHOHHbE HCCISNOBAHAA H HA HEKOTOPLIX THAPO-
METCTAHUHUSIX XJOMKOBOJLYECKHX PecIyOJHK BbLINOJHEHB TeMaTHYECKHe
pabatonenns no nporpamme CAHUI'MU. B reuenue. 3Tux u mnocie-
IAYIOUIHX JIeT TakkKe IPOBOAMJICA cOOpP MaTepHAsOB PeXHMHEIX HaO-
JIOJEHHH Ha THAPOMETCTAHUHMAX XJOIKOBOAUECKHX peclyOJHK H roc-
coproyuyactkoB ¥Y36exckoit CCP. B pesyabrare OBl coOpan OGLIAPHBIH
MaTepHaJl, craTHcTHiecKas o6paboTka KOTOPOTO NO3BOJHJA YTOUHHTH
paHee MOJyYeHHHle YpaBHEHMS CBA3H M arpOMeTeOPOJIOTHYECKHe IIO-
KasaTeJH TEMIIOB PA3BUTHS XJOMYAaTHUKA M YCTAHOBHTH AJIsT HEKOTOPHIX
HOBBIX COPTOB 3aBUCHMOCTH CKODOCTH PasBHTHSA XJIOIYATHHUKA OT Cpel-
HeH TeMmeparypsl BO3AyXa 3a OTZeJibHBIE MeX(asHele NepHOAB HX
pasBUTHS.
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[Tpu mocrarouHol BJIAarooGecneueHHOCTH IOCEBOB KOJHUECTBEHHHIE
NOKAa3aTe/H 3aBHCHMOCTH CKODOCTH Pa3BHTHS XJONYaTHHKA OT cpel-
Hefl CyTOYHOH TeMmIepaTyphl BO3AyXa 3a MEePHOA IIOCEB — LBETEHHE
MOXKHO PaCCUMTATh IO CACAYIOUINM YPaBHEHHSIM PErpeccHu:

- nas ckopocneyoro copra C-4727

Y =0,0062¢, — 0,0012, 2.16)
r =”0,82 4+ 0,032, S,= £0,012; 7 ‘
AJIst CDeZHECHe IbiX COPTOB TAIIKEHTCKOH IPYIIIbL
Y = 0,00104%,, — 0,0109, (2.17)
r=0,81 0,059, S,= =0,0008; ’
nas copros 159-@, 153-©, 138-0, 141-®, 152-®, 133 o
Y = 0,0008%., — 0,0062, @.18)
r=0,83 - 0,030, S, = 0,0007; '

JJ151 TOHKOBOJIOKHHCTEIX COPTOB C-6030 u C-6037

Y = 0,00092¢,, — 0,0085, (2.19)
r = 0,80 = 0,057, S, = ==0,00089,

rae Y — ckopocTh pPasBHTHS XJIOMYATHHKA; fcp — CPElHSIs CYyTOUHASE
TeMIepaTtypa BO3JyXa 3a IepHof noceB—IlBeTeHue, °C. _

3HaueHHsT KO3((QUIHEHTOB KOPPEJAUMH MEXAY CKODOCTBIO PasBH-
THS XJONYATHHKA H TEMNepaTypodl HeCyLIeCTBEHHO DPasJHYaloTCHd Mo
copram (0,80—0,83). C mnoBrleHHeM TeMIEpaTyps BO3AYXa CYMMBL
3¢ (pexTUBHHIX TeMIepaTyp BO3PACTAlOT, a NMPOAOJIKUTENbHOCTD NeEpHU-
0Jla TOCeB — lBETeHHe coxpailaercs. Tak, HaNpUMep, IPH USMEHEHHH
cpenmefi TemnepaTypH Bosayxa ot 22 mo 27°C jas padOHHPOBAHHBIX
TOHKOBOJIOKHHCTHIX cOpTOB XsonuyatHuka C-6030 u C-6037 mpomosku-
TEJbHOCTb IIepHOJA YMeHbIIaeTCsd B 3HAUMTENBHOH cTemeHH: ot 85 1o
61 nHeii, a TO BpeMsi KaK CyMMa TeMIEpaTyp yBeJHUMBAETCH He3Ha-
yuTesbHo — ot 1020 no 1040 °C. .

PesysbTaThl pacueToB cyMM. a)(eKTHBHEIX TeMIEpaTyp BO3IyXa
Boimle 10 °C ans nepHOROB IOCEB,— UBETEHHE W GYTOHH3AIMs — IBE-
TEHHE PA3JHMYHBEIX N0 CKOPOCHEJOCTH COPTOB XJOHMYATHHKA IPHBEAEHB
B Taba. 2.17. 3naueHns cyMm 3 dexTHBHLHIX TeMIepaTyp BO3LyXa CO-
OTBETCTBYIOT MOMEHTY AOCTHKeHHS (a3hl UBETEHHS XJOMYaTHHKA AJs
50 % pacrennii. Kpome Toro, B Taba. 2.17 mnpuBeleHH HaHHbBIE
3. 1. Bonociok [25] 1m0 TOHKOBOJIOKHHMCTHIM COpTaM XJondyaTHHKa. U3
taba. 2.17 BHAHO, 4TO NPH OJHOM H TOM XK€ HHXKHEM IpeJese TeMie-
patyp (10°C) mo HacrymieHusi ¢yassl LBETEHHsI OT NOCEBA HEOGXO-
OUMB CyMMHB! 2¢pdexTuBHEX TeMnepatyp 970—1100°C, a ot ¢asw 6y-
torusamun 470—530 °C. / :
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. -KosnuecTBeHHbIE ‘TepMHYECKHE noxasaTeJm CKOpOCTH paSBI/ITHS{

‘ cpe,anecnemx copToB xJomuaTtHuka (108-®, 1298 u 2421) monyyeHsl

rakxe P. E. Kubapausnim u A. H I()permnon Aas [yCJIOBHH Asepéau-
nxana [43]. [pu atom mast copra 108-®. muxHui npenen sddexTHB:
HOH TemmepaTypel oOkasajca Membile Ha 2—3°C, 4eM AJis COPTOB
1298 u 2421. Cymmbl 5 ¢eKTHBHBIX TeMIepaTyp BO3AYyXa 3a HepHOJ
BCXOJbI — IIBeTeHHe OKas3aJuch pasHBIMH 690, 510 u 440 °C cootser-
CTBEHHO, T. €. PA3JHYHBIMH JUIS PA3HBIX COPTOB.

Tabauna 2.17

CyMbe adypeKTHRHBIX TeMUEpaTyp Bosayxa (ebiie 10°C) JJA OTHEJBHBIX
MeX(asHbLIX MEPHONOB PA3BUTHSA XJONMYATHHKA -

TIépuoy, passuTHa

Copr . CrelieHh CKOPOCIENOCTH HOCeB— 6y TOHK3AIHA—
* ) : BeTEeHHE Beredue
GC-4727 ) Cxopocnennit - 970 480
Tawkenrckas rpynna CpezHecnensie , 1000 500
108-O « Cpennecnebiit 1000 . 500
- 159-@, 153-@, 152-®, Cpennenosnuue 1050 - - 470
141-@, 138-®, 133 .. ‘ ‘ :
175-O CpenHenosfHul 1090
C-6030, C-6037 Hoanuune . 1030 520
TepMea 14 - Ioaauui 1060 - 530
5474-H1, 8763-U, 2113 Ovuenn mosgHue 1100 520—530

5904—I/I,~ 9078-1

IlpuBenennsie B Taba. 2.17 sHaueHuss cyMM 3(GeKTHBHBIX TeMIe-
patyp BO3AyXa HaxXOASTCSA B TeX Ipejesax, KOTopble OblIM yCTAHOB-
-qiennl J1. H.- Babymkunsim [16, 17], Ho oHEH GoJsiee KOHKPETHBI U NPH-
CyIH TE€M COPTaM XJOMYATHHKA, KOTOPhIE BO3AEJBIBAIOTCS B NOCJEA-
HHE I'OJIBl B XJIONKOBOAYecKHXx palioHax Cpenmeit Asunm u Kasaxcrana.
C nOMOWIbI0 TPHUBEEHHHIX AarpoOMETEOPOJIOTHUYECKHX —MOKasaTeJel
MOXHQ OTIpefeJATh CPOKH HACTYNJCHHS (ashl LBETEHHs NyTeM npo-
CTOr0 CyMMHPOBaHHsI eXeAHeBHOH 3(d(deKTHBHONA TeMmeparypsl (BhIiLe
10°C), BaurHas co CACAYIOMIETO HHS IOCHe HACTYIJICHHA (asbl 6yTo-
nusauud. CeejleHdss 06 oXMAaeMOf cpeiHe#dl CyTOUHOH TeMmepaType
BO3JyXa MOXHO IOJYYHTb M3 MECSUYHOIO [POTHO3a MOTOAbL HJH IO
KJAMMaTH4eCKHM CIIpaBOYHMKaM. MeroJuKka COCTaB/IEHHSI IPOTHO3a
IBeTeHUsI XJONYaTHUKA H3noxeHna B [101], I'[O:)TOMY OCTAHABJIHUBATECSA
Ha Hell 6osiee NoAPOGHO HeT Heoﬁxounmocm '

EcTeCTBeHHO, Ha4YaJ/I0 I[BETEHHS Y XJONYATHHKA 3aBHCHUT HE TOJBKO
. OT cpe/lHelt TeMmnepaTyphl BO3JyXa, HO M OT JPYTUX (PaKTOPOB, KOTOpHIE
BJHSIOT Ha POCT M. pasBHUTHE XJONYATHHKA ¢ MOMEHTAa CeBa [0 ero
useTeHus. /s DOATBePXKAEHHS CKa3aHHOTO pPacCcMOTpUM pHC. 2.7, rae
- IOKa3aHa CBf3b MEXKJy BBICOTOH pacCTeHHH Ha AATy ILBETEHHS H CO-
OTHOIICHHEM COCTaBJISIIOLIMX TeNJOBOro OaJsaHca XJOIKOBOrO MOJs
[64]. Kax BuaHo M3 pHc. 2.7, MeXAy BLICOTOH TJIABHOIO CTe6JIs XJIOIN-
YaTHHKA Ha aaTy ILBeTeHHﬂ ¥ OTHOLIEHHEM . CPEAHEro CyTOYHOIO Typ-
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GyJIEHTHOrO TenoobMena P. 3a IepHOA. ﬁyTonnsauuﬂ — ILBeTEHHE
K COOTBETCTBYIONIHM 3HauyeHHsM saTpar Ha ucnapenue LE, a Takxe
K pajMalHOHHOMY Ga/IaHCy NOCeBOB XJIOMYATHAKA R, cymectByeT Tec-
Has.CBA3b. TIpUueM CBS3H OCTAIOTCS NPHMEPHO OJAHHAKOBLIMH -HE3aBH-
CHMO. OT BaarooGecredeHHOCTH noceBoB. V3 puc. 2.7 BHAHO, 4TO B MO-
MeHT nepexona BenquuuH P/LE u P[R OT NOJOXKHTEJbHBIX K. OTpHHa-
TEeJbHBIM XJONYATHHK JOCTHIAeT BLICOTH 65 eM n Goiee.
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Pnc 2 7 3aBHCﬂMOCTb BHICOTHI IVIABHOTO CTeGqsA XJIOMYATHHKA Ha" JaTy UBeTeHHS hq
OT COOTHOIIEHHH COCTaBAAIIIHX TeNJIOBOrO OanaHca.

Me;xcpasx{bm HEepHOJ, IBETEHHE — DACKPHITHE NMEPBHIX Kopoﬁoqex—
HauboJiee BaXKHEH B XKM3HEAATEIbHOCTH XJONYATHHKA. B 9T0OT nepuos,
JIMHEHHEI POCT pacTeHUil PHOCTAHAB/IMBACTCA U HAUMHAGTCS NPOLECE
_ GopMHpPOBaHHS KOPOGOYEK — OCHOBB - OYAYyIIero ypoxas XJONKa:

coipua. OT BpeMeHH HauaJja LBETEHHS M [POAOJKHTEJIbHOCTH STOTO
nepuoja 3aBHCHT KOJIHYECTBO chOpMHpOBaBIIMXcA Kopobouex. [lo-
5TOMY TJIaBHOH 3ajlaueil B 9TOT NEPHOJ SIBJSETCS COXPAHEHHE Ha pacre-
HHSIX MaKCHMAaJbHOTO KOJHYECTBAa IIOAOBHIX 3J€MEHTOB. DTO MOXKET
OBITH  TOCTHTHYTO HyTE€M CBOEBPEMEHHOrO HPOBELEHHS: TNOJIKOPMOK  H
IIOJIHBOB B 3aBHCHMOCTH OT CJOMKHBIUHXCS H OKHI2eMBIX ycnogun no-
TOABI. -

- PaspuTHe xJIOmuaTHHKA B IIEPBOi NOJOBHHE MEpHOAA LBeTeHHE
packpeiTie Kopoﬁoqex B YCJOBHSX Cpe;uieu Asun mporexaer. 0GHYHO

NpH KapKOH M CyXOH MOroje, a BO BTOPOH TOJIOBHHE — TIPH.. OTHOCH:
~TEJBHO yMEPEHHBIX TeMNepartypax, Ha (OHe CHHKAIOMEACS K OCeHH
TeMIIepaTypHl.

VccneoBaHUAMH YCTAHOBJEHO, 4T0 HacTyIJIeHHe (pa3sl pacprmm
(cospeBannsi) mepBHIX KOPOGOUEK 3aBHCHT OT MHOTHX (HaKTOpPOB, Be-
AYWHMH H3 KOTOPHIX SABJSIOTCS CPOKH CeBa, TEMIIEpaTypa H Biaro:
06€CIeUeHHOCTh TIOCEBOB, TYCTOTA CTOSHHUS H MOIIHOCTH BereTatuBHoOf
Macchl. pacTeHuil, cTeneHb oéecneqeﬂﬂocm xnonqamnxa nHTaTeNb-
HBIMH BeLleCTBAMH H JP.

Tlpu yxynmuenun o6eceueHHOCTH TOCEBOB’ BAATOR oTMeuaeTcst paﬂ-
Hee HacTyIJieHHe (hasbl PACKPBHITHSL H CO3PEBAHMS IePBHIX KOPOOGOUEK;
B CBSI3H C 9THM COKpalldaeTcsl NPOAOJKHTENBHOCTh IEpHOAa HAKOIJIe-
Hus kopoGouek. C yayulleHHeM BJaroo6eclnedeHHOCTH DacTeHHil, Ha-
060pOT, MPOJAONIKUTENBHOCTh 9STOTO TEPHOAA - YBENHUHBACTCH - M
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HacTymieHdde (asbl PacKpHTHA (co3peBaHHs) INEPBHX KOPOOOUeK 3a-
nasjbiBaeT. ATa 3aKOHOMEPHOCTb XOPOLIO NPOCJEXHBAETCH HAa Mare-
puasax taba. 2.16. ®asa packphTHsA NepBHX Kopobouexk Ha l-Mm yuya-
CTKe, rjlle MPOBOJHJIOCH BCEro JABa IOJHBA B IEpPHOA IBeTeHHe—ILIO0-
JOHOIIEHHEe XJOMYAaTHMKA, HACTyNHJa DaHbile, 4eM Ha JBYX APYLHX
yyacTkax co cxemamu mojuBa 1—4—1 (2-i yuacrok) um 70 % HB
(3-# yuactok). COOTBETCTBEHHO 3TOMY NPOLOJIKHTENBHOCTh NMEpHOJa

7 dnu g » ' — :
15
85
i
55+ :
Puc. 2.8. 3aBucHMOCT: HPOAOJ-
. JKHTEJBHOCTH IIEPHOXA  I(BETE-
! HHe—DPAacKPHTHe NepBHIX KOpPo6o-
4 | \ . | YeK 7 OT CPeJHHX 3amacoB Hpo-
5. - +  pyxruBHOfl Baard Wi B MeTpO-
75 395 - 115 135 W BOM CJIO€ TIOYBHL

1IBETEHHEe — PACKPHITHE NepBHIX KopoOouek Ha 1-M yuactke Gbiia ca-

MOH KODOTKOH, a IPOLOJIKHTEJbHOCTh NEePHOZA DPACKDPBITHE NEPBHIX

" Kopobouek — rybuTeJbHBIH 3aMOPO30K — caMof AaunHOH. Ha 3-M yua-

CTKe CaMblM MNPOAONKATEIbHEIM OBl IEpHo IBeTEHHe—pPAaCKpPhITHE

‘nepBLIX KOpOﬁO‘IEK H COOTBETCTBEHHO 3TOMY CaMBbIM KODOTKHUM IIOCJen-

HHH NEPHOZ. : .

Ha puc. 2.8, cocraBneHHoM 1o gaHHEM onbitoB B CAHUI'MU 3a
1959—1965 rr., nokasaHa 3aBHCHMOCTb IPOAOJKHTEIbHOCTH NEpHOja
LiBETeHHe—paCKPHITHE TIePBEHIX KOPOOOUYEeK OT CpPeJHHX 3alacoB Ipo-
JAYKTHBHOH BJaard B cjoe noysel 0—100 cm 3a ToT Xe mepuoj. Amna-
JHTHYECKH 3Ta 3aBHCHMOCTb BBHIpa)kaercs CJAEAYIOUINM ypaBHEHHEM
perpeccuu: ‘ ,

1= 0,334W - 20,0, ' (2.20)
r==20,856 -4 0,056, S, ==-3,6 nus, :

rfie f — NPOMOJ/IKHTENbHOCTD IEPHOA LBETEHHE — PACKPHITHE NEePBHIX
Kopobouex, nHH; W — cpenHHe 3amachl NPOLYKTHBHOH BJATH B CJO€
noussl 0—100 cm. IIpesenst npumMenenus ypaBHenusa: 80—150 mu 3a-
IacoB NMPOJLYKTHBHOH BJard.

Bricoknit k03¢ dunuent koppeasiuun (r == 0,856) moxasbiBaer, yTo
B IepHOJ IBEeTeHHE — PACKpLITHE NepBLEX Kopoboyek BjarooGecrneyeH-
HOCTb IIOCEBOB fBJISETCA ONPEHEAIoOMHM (PAaKTOPOM PasBHTHA U CBA3b
¢ ApyruMu (axkTopaMH MeHee 3HauurtesnbHa. Tak, HampuMmep, CBA3h
HPOJAOJIKHTENBHOCTH NepHOJa NBETEeHHe—PAaCKPHITHE NEepBHX KOp06o-
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YeK co cpefiHeli TeMmepaTypol 3TOro NEpHOAA XapakTepH3yeTCs Ko-
sdpPunuesTom xoppessuun r = —0,62 (mo marepuasaam taba. 2.16):

3aBHCHMOCTh NPOJOJIKHUTEJBHOCTH MEPHOJAA IBeTeHHe—pAaCKphITHE
HepBHIX KOpOOOYeK OT KOJIMYECTBA TeM/a U BJArd ONHCHIBACTCH CJe-
LYIOLUM ypaBHEHHEM:

n=0,29W — I 14t+533 2.21)
R==0,87 0,051, S,=—= 3,4 mus,

rje 7 — OPOJOJIKHTEJbHOCTh NEepHona, AHH; W — cpeiHHe 3amacH
NPOAYKTHBHOH BjarH B cjoe nousni 0—100 cM, MM; f — cpenuss cy-
TOYHAsl TeMIeparypa Bo3ayxa, °C.

YcradoBiaeHHasi CBSI3b NoKasplBaceT, 4YTO B NCPHOA uBe'reHHe-pac-
KPBEITHE NePBBHIX KOPOGOUEK CKOPOCTb PA3BHUTHS XJIOMYATHHKA C yayd-
HIeHHEeM BJIarooGecleueHHOCTH OCeBOB 3aMe/JIfeTcsl, BCaeJCTBHE Yero
NepHOJ CTAHOBHTCS GoJiee NMPOLOJIKHTENBHEIM. O10 06yc/I0BIHBaeTCS
MHTEHCHBHBIM HCIapEHHEM Ha HOJIAX XJONYAaTHHKA NPH ONTHMAJbHOH
B/1ar006ecniedeHHOCTH TOCeBoB. B pesysbrate B Cpelie pacTeHuii (op-
mupyercsi 6oJiee HH3Kas TeMuepaTypa, ueM Ha yposHe Oyaku (200 cm),
H CKOPOCTb Pa3BHTHS XJONYaTHHKA yMeHblLIaeTcs, caM NepHOJ yIJH-
HSIETCA H COOTBETCTBEHHO CYMME! scp@eKTHBHbe Temnepa'ryp BO31yXa
3a 3TOT NEPHOJ YBeJHUHBAIOTCH.

Ananornynas 32KOHOMEPHOCTb NPOCJIEKHBACTCS TaKXKe MO Mare-
puajnaM runpomercraunuii pecny6auk Cpeanelt Asum. Apanus mare-
puaaoB HaOJMIOAEHUH 32 BJAXHOCTBIO NMOYBHI NOJ IIOCEBaMM XJOIYaT-
HHKa copra 108-® no3BoHJ PasieNuTh HMEIOIHecs NAaHHbie Ha TPH
rPynibl: B NEPBYIO TPYNIy BOLLIM CJyYaH, KOTHA BJIAXHOCTh CJOS
noussl 0—100 cM B nmepuoj UBeTeHHe—pAaCKpHITHE INEPBHIX Kopo6o-
ueK CHHXKaJjach Ko 55 % HB u MeHee, BO BTOPYIO I'PYNIy — CJy4YaH,
KOrJa BJIAXXHOCTb NOYBB Haxoaujach B npefenax 55—70 % HB, u
B TPEThIO I'PYNNY — CJAy4YaH, KOrJa BJAXKHOCTb IOYBHI HE OIYCKAJach
gmxe 70 9% HB. 3ta martepuassl NO3BOJUIH YCTAHOBHTh 3aBHCHMOCTh
CKOPOCTH pa3BHTHS CaMOrO. PacIpPOCTPAHEHHOrO COPTd XJOHYaTHHKA

108-® B mepHox HBeTeHHe—pAaCKpPHTHE TepBHIX Kopobouek Y = L

n
OT cpefiHeil TeMnepaTyphl BO3AyXa { 3a TOT Ke NEepHOJ C yUeTOM 3ana-
coB Baard W B caoe nousst 0—100 cM. YCTaHOBJIEHHBIE CBSI3H HMEIOT
CAELYIOIHA BRI
NpH 3amacax BJaru W < 55 % HB
Y= 0 00094¢ — O 0057, ‘ : (2.22)
r =0,89 = 0,025, Sy = 4-2 4 AHSE;
npu sanacax Baard 55 << W < 70(65) % HB
Y = 0,00089¢ — 0,0056, , (2.23)
r=0,82 40,031, S;=+43,4 nus;
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npu ONTHMAaJbHOH BJlaroofiecnequHocm noceBOB, T. €. 1pH V.=
=170 % HB

e .'.Y=000085t-0,40056, S _"(2.'24)
| r=0,90 40,021, S,=+3,0 gug. |

U3 ypasmennfi (2.22)— (2.24) BuaHo, 4TO IPH COOTBETCTBYIOLIEH
IPYNIHPOBKE MATEPHAJOB C YYETOM BJIaXXKHOCTH NOYBH NPOCJIEXKHBA-
ercs JO0CTAaTOYHO TECHAasi CBA3b CKOPOCTH Pa3BHTHS XJONYAaTHHKA C TEM-
neparypofi Bosiyxa. OgHako cyMMBl 3¢ ¢eKTHBHBIX TeMIIepaTyp, He-
00XofHMBbIE N5 ' MeK(pa3HOTO NepHola IBeTEHHe—pPACKPHITHE IEPBHIX
KOPOOGOYEK, CyLIeCTBEHHO pa3/MdaloTcst B -3aBHCHMOCTH OT BJaroofec-
IEYeHHOCTH moceBoB. Tax, npu HuXHEM npelene 3QHeXTHBHLX TeMmie-
paryp 13 °C cyMMbl ' 3(QQPEKTHBHEX TeMIepaTyp BO3JAyXa COCTaBJSIOT:
670, 730 1 783°C ~ COOTBETCTBEHHO. YKA3aHHBIM  JJs ypaBHEeHHHA
(2. 21) (2.22) sanacam Baaru, a IpH HHXKHEM npejejie 3QHEKTUBHBIX -
temnepatyp 10°C omn paser 835, 906 u 963 °C. Coruacto HCCIIef0~
Banusm -JI. H. Baﬁymmma {17], A5 UPOXOKIEHUS NEPHOAA IBeTE-
HHe-—DACKPEITHE = 1IEPBHIX - KOpoOOueK - XJoNYaTHHKa copra 108-®

" (cpenuecmensli) ‘HeoOXoAuMa CyMMa 3((EKTHBHLHX TeMIepaTyp BO3-

ayxa 700—710 °C (spime 13 °C) nan 875—885 °C  (puime 10°C).
“OO611en3BeCTHO, 4TO CYMMBI 3 (DEKTHBHBIX TeMIIepartyp, ‘paccumTaH-
Hble 110 AauHbIM HaOJIOAeHUE B CTAaHAApTHOH METeOPOJIOTHUECKOH
GyAKe, CYHIECTBEHHO OTIHYAITCA OT CYMM TeMIIepaTyp, NOACIHTAHHEIX
IO [IAHHBIM H3MEPEHHH B 30He OOMTAHHA pacTeHHH. DTO IOJOKEHHE
IIOJTHOCTBIO NOATBEPIKAAETCs HAIMME HccjeloBanuaMu [54]. Anasus
MHOTOJIETHHX MarepHasoB - HaOJIOHeHuH, NOJyYeHHBIX IyTeM  IocTa-
HOBKH CHEUMAJBHBIX JKCIEPHMEHTANBHBIX HCCJIeJOBAHUA B pPa3/IHUHBIX
XJI0NKOBOJLUeCKHX padionax ¥sbekucrana- U TalKWKHCTAaHA, NOKA3HI-
Baer, 4Tro cyMMa sddekrusHbx remmeparyp (peme 13°C), paccun-
TaHHAsl ¢ UCHOJIb30OBAHHEM [AHHBIX O TEMIEDATYPe BO3AYXd, H3MEpeH-
HOH B cpele pacreHuit (Ha -BricoTe 50 cM), B CpelHEM COCTaBJsfeT
590 °C. MakcuManbHOe OTKJOHEHHE OT 5TOTO 3HAYEHHsS B OTHEJbHbIE

‘roanl He mpeBrraer =30 °C, uan 5 %. B 10 X)e BpeMa cymma spdex-

THBHBIX TEMIEPATYD, PACCUNTAHHASA C HCIOJIb30BAHHEM NAHHEIX O TEM-
neparype Bo3liyxa, H3MepeHHO#l Ha BHICOTE 2 M, B CPEAHEM COCTaBJseT
705 °C 1 n3mMeHsercs B npeneﬂax or:610 no 850 °C T. € OTKJIOHEHHe
ppesnitaer 100 °C. :
Haum uccnenoBaHus mokasajy, YTO HE3ABHCHMO OT pauona BOS-
LeNbiBAHNA H BJaro06eCHeueHHOCTH = TOCEBOB CcyMMa -3 deKTHBHBIX
TeMneparyp sosayxa (Beuue 13 °C), geoO6xoauMas Ajsl IPOXOKAEHHA
MexK(pa3HOro NepHoia IlBeTeHHe—pPacCKPHTHE = [epBLHIX KOPoboUex,
DPAaKTHIECKH M3MEHSIeTcss OYeHb MaJO M  COCTaBJsSEeT B CPEIHEM
590°C. D1y cymMMy TeMnepaTyp MOXKHO CUHTATh. KKOHCTAHTOH» [JIs
xjomyatauka copra 108-®, ecqm Ans ee mojacyeTa HCIOAb3YIOTCSA 3HA-
YeHHUs] TeMIepaTyphl BO3AYXa, N3MEPEHHBIE B Cpejle pacTeHHil (Ha BHI-
core .50 cm). Takum o6pasom, TeMIE Pa3BUTHsA XJONYATHHKA OoJee
TECHO CBSI3aHBI C TEPMHUECKHM DEKMMOM BO3IyXa 30HB OGHTAHHS
pacTHTEJBHOTO MOKPOBA, YeM ¢ TeMIepaTypol BO3AyXa Ha YpOBHe
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2 M OT TOBEPXHOCTH NOYBHL. MIMEHHO MO3TOMY A/ NOAYyYEHHS OOBeK-
TUBHBIX NPEJICTABJCHHA O XaPAKTepe. BJHSAHUS . MHKPOKIAMATHIECKHX
ycaoBu#l B Hawe# paGote [54] ObliH pacCMOTPEHHl CBASH NMPOMOJIKH-
TEJIBHOCTH MEePHOJa UBETEeHHE — PACKPHITHE TEPBHIX KOPOOOYEK ¢ TeM-
mepaTypoil BO3LYXa HENOCPEACTBEHHO B PACTHTE/NHHOM MOKPOBE. .
Harasasoe npejcraBieHde 0 CBSSH IIPOAOJIKHTEJNBHOCTH TIEPHOAA
HBeTeHHe—DACKPEITHE TEPBLIX KOPOOGOYEK OT CpelnHeil CyTOUHOH TeM-
‘TmepaTypoif BO3AyXa 3a 3TOT NMepuoj Aaer puc. 2.9, rje CBA3H yCTaHAB-

n Owu
~ ’ 72 -

67+

62+

- 52

47},

: 1 s J
21 22 23 - 24 25 % tep °C

Puc. 2.9. 3aBHCHMOCTh NPOJONKUTENLHOCTH MeK(a3HOro HePHOXA LBeTeHHe—pac-
KpHITHE NIepBHIX KOPOGOUEK 1 OT cpefHedl TeMIepaTyphl BOSAyXa icp
1 — na Buicore 0,6 M; 2 — Ha BLICOTe 2 M (6y1n(a)

JINBAJIHCh K@K C TeMIepaTypoi, H3MepeHHOH Ha BHICOTE 2 M OT IOBEpX-
HOCTH IOYBHI, TaK H ¢ TeMIlepaTypoft Bo3iyxa Ha Bhicote 0,6 M, KoTO-
pasi H3MepsAJach IPH NPOBEJACHHH HA NOCEBaX XJOMYATHHKA TPaJMeHT-
HBIX HaOJIOfCHHH B NPH3eMHOM JABYXMETPOBOM CJIO€ BO3AYXa. ,

AHa/H3 pacmosIoXKeHHsl TOUeK Ha puC. 2.9 mokasbiBaer, 4TO CBA3b
NPOJOJIKHTE/ILHOCTH TIEPHONA IBETEHHE — PACKPHITHE HEPBHIX KOPO-
fGouek cO cpenHell TeMImepaTypoilt BO3LyXa B cpeje pacTeHHH 3HAUH-
TeJbHO TecHee, eM ¢ TeMueparfypoll ma yposHe GYAKH, 4TO NMOATBEp-
JKAaeTcss H 3HAYCHHAMH K02(DOHUHEHTOB KOPpeSUHH. YCTaHOBJIEHHbIE
CBSI3H ONHCHIBAIOTCS CJAEAYIOIIMH YPaBHEHUSIMH:

\ n—191 —574, . | (.95
r=—0,975 0,006, S,==-0,4 aus, n=32;
n=149 — 3,6t,,  (2.926)

r=—0,696 & 0,061, S,=-£4,2 nusi, n=32,

TAe 7 — IPONOJKUTEILHOCTh MeX(Aas3HOTO 'epHojia LBeTeHHe—pac-
KpHITHE MepBHIX KOPOOOUeK, AHH; fy H I3 — COOTBETCTBEHHO CPEIHSAS
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cyTqu;'m reMieparypa sosaysa (°C) B cpene paCTeHHﬁ (aa BHICOTE
0,5 M or nmouBnl) u B 6yAKe (Ha ypoBHE 2 M). :

TakaM 00pasoM, TECHOTa CBSI3H MEXLY NPOAOJIKHTEJBHOCTHIO-

Mex(dasHOro nepHofa W cpejHefl TeMIepaTypoii BO3LyXa B cpele pac-
THTEJbHOIO NOKPOBA XJONYATHHKA XAPAKTEPH3YETCH . CaMbIMH BHICO-
KUMH  Ko3(¢dHLUMeHTaMu Koppeasuuu (r == —0,975), a ypaBHeHHe
CBSI3H — HauMesbiueli omubroit (menee 1 ava). CieloBaresbHO, TEM-
nepaTypa BO3JyXa B Cpejle pacreHuil siBjseTcd OJHHM K3 OCHOBHBIX
HoKasaresell, XapaKTepH3YIOIUX YCJOBHS . PasBUTHA XJONUATHHKA He
TOJIBKO B IE€PHOJX - IBeTeHHe—pPAaCKphITHE IepBHX KOpobOYeK, HO H
B Jpyrue NepHOAH KusHeHesreJabHOocTH pacrenuft. Ilostomy mpu- co-
CTaBJIEHHH HpPOrHO3a (ha3bl Pas3BUTHA XJOMYATHHKZ HEOOXOLUMO Y4H-
THBATb MHKPOK/JIUMATHUECKHME YCAOBHsA OTAEAbHHX moJsiel. Ocobenno
9TO BAXKHO NPH MOJEJNHUPOBAHAHU NPOLECCOB POCTA, PASBUTHA U (HOpMH-
pOBaHUA ypoxKas XJONYAaTHHKA H JPYTHX KYJAbTYp. '

Maremarnueckass 06paboTka maTepHaJyoB HabJIOAEeHHH [03BOJIHIA
- YJCTaHOBHTb CBS3b MEXJAY CKOPOCThIO PasBHTHA XJONYaTHHKA 3a pac-
cMaTpHBaeMulft Nlepnoz, cpefHefl CyTOUHOH TeMIepaTypodl Bo3ayxa
L8 psAna pafOHHPOBAHHBIX COPTOB H IOJYYHTb COOTBETCTBYIOILME
3HAYEHUS CYMM achJemnBme Temnepa'ryp IIpuBesmem HeKOTOpHIE
H3 HUX.

3aBHCHMOCTb CKOPOCTH paSanmﬂ XJom4yatHuka Y oT cpeiHe#l cy-
TOYHOH TeMmIepaTyphl BO3AyXa f 3a NEpHOJ LBETEeHHe—pPACKPHITHE
NePBHIX KOPOGOUEK XapakTepusyercs c.nenymmumu YpaBHEHHAMU pe-
rpeccuu:

JJISL COPTOB TAIIKEHTCKOH IPYINH

Y =0,0012¢ — 0,0123, A 2.27)
, r = 0,717 0,080, sy_+000133 ' |
AJas copra 175-@
Y = 0,0011¢ — 0,0105, (2.28)
r =081 £ 0,073, S, = =:0,0012. -

~ Cymmbl -9 dekTHBHBIX TeMnepatyp -Bosiyxa (swime 10°C); moay-
YeHHBIe JJISi CPeJHEBOJIOKHACTBIX H TOHKOBOJIOKHHCTBIX COPTOB XJIOI-

YaTHHKa, NpHBeAeHbl B Tabma. 2.18. Jas oueHb WOSLHHX TOHKOBOJIOK-.
HHCTBHIX COPTOB XJonuatHuka  (5474-U, 8763-1, 213, 5904-U, 9078-11)

KOJIMYECTBEHHbIEC TEPMUYECKHE IIOKasaTeJu NosydeHs 3. I Bouociok
[25] nns ycaosuit Typxmennu. M3 tabs. 2.18 BHAHO, YTO TOHKOBO-
JOKHHCTHE copT Tepmes-14, umeomu#i HyJeBO#l THII BETBJEHHS, H
ocobernno copr C-6037 MeHee Tpe6OBaTeJbHb K TEIy, YeM COpT
5904-11.

Onsa ycnosuit Asepéaﬁn}xaﬂa P. E. Kubapiua u A. H. IOpenuna

[43] npuBOAsT CheAyIOUME AAHHEE O cyMmmax. aGhexTHBHEIX TeMIie- -

patyp Bo3fyxa A u O HUXKHHX Npefenax s(pQeKTHBHHIX Temmeparyp B
3a [epHOJ UBeTEeHHe—PACKPHITHE NEPBHIX KOPOoOoUeK:
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COPT = v v v v e 108-® 2421 1298
A°C . ..o 200 - 60 ' 80
B°C . ... ... 99 4 24

I'Ipo,uomxmenbnoc'rb nepHoaa uBe'reHne—-pacprITHe HepBbIX KO-
poGouex, Mo akTHYECKHM NAAHHBIM THAPOMETCTaHLUHA AsepruapoMera,
H3MEHSeTCH OT 42 5o 55 nHe#l u B cpeuHeM cocraBJisier 50 nges.

Taéﬂnua 2.18

Cymmm sd)d)exmnuux TEeMOepaTyp BO3AyXa (amue 10°C) 3a pasjuuHble NEPHUONK
pa3suTia xaonqamnxa NPH JOCTATOYHOH BJIAr00GECTIENEHHOCTH NoCcesos,

Cymma reMnepaTyp (°C) 3a
NepHOJ, PasBHTHA '

Copr . Crenerb cKOpoCHeNOCTH oCeB—pac-

uBeTeHHe—pac- KDHITHE Iep-

KPBITHE NEepPBHIX BEIX' KOPO-
KopoGouex. . Gouex
C-4727 N Cxopocnensifi 7680 1730
. TawkeHTcKas rpynna CpegHecnessle 850 1850
108+@ , Cpengecnenniit - 880 : 1880
159-®, 153-®, 138-0," CpenHenosfHue 900 1950

152-®, 141-®, 133 « , .

175-® CpenHeno3guuft 880 . 1970
C-6030, C-6037 Hoazuue ‘ ‘ © 1000 2030
Tepmes-14 Hoannuit ‘ 1060 2120
5474-U, 8763-H, 2H3 QueHp TO3JHHE 1100 - 2200

5904-H, 9078-H1

’

IlpurAMan . HUKHHH npeaen 3} PeKkTUBHBIX TEMIIEPATYp pPAaBHBIM
10°C, nmns ycnosuit BosjesbIBaHMS XJomuaTHHKAa B Asepbakmxkane
MOXKHO IIepecuydTaTh CyMMy 3(Q®dEKTHBHBLIX TEMIepaTyp BO3AyXa, He-
00XONHMYI0 B NEPHOJA LBETEHHE—DAaCKPLITHE MEPBHIX KOpoGouek. s
xsonyaTHuka copra 108-® cymma 2(@eKTHBHEIX TeMIepaTyp paBHA
800 °C, a ans copros 2421 u 1298 coorsercrBenHo 760 u 780 °C. AHa-
JIOTHYHbIE pacyeThl MOMKHO MPOBECTH W AJISl NEPHOAA BCXOALI — lBE-
TeHHe. COOTBETCTBYIOI[HA mepepacuer CyMM 3(DPEKTHBHBIX TeMIepa-
TYp BO3AyXa OBl TIPOBeJeH HaMM C MCIOJb30BAHHEM HHXKHEro Ipe-
nena Temneparyp 10°C. Ecau, coraacro pabore [9], mponosixkuTe B~
HOCTb 3TOTO NEpHOJla NMPHHATH PaBHOK B cpeaHeM 67 AHSIM, TO CyMMa
5((heKTHBHBIX TeMIepaTyp Ags xJomyatadka copra 108-® cocrasur
- 825°C, a mas copros 2421 u 1298 coorserctBenso 775 u 780 °C.

[TonpoGHoe uccienoBanue mo arpoMeTEOPOJIOTHH XJOMYATHHKA IS
yeaosu#t Adranucrana nposedeHo Hesapo6mo exsomom [138]. Hwm,
B Y4aCTHOCTH, HCCJICNOBaHBHI CBSI3H CKODOCTH DAa3BHTHA XJONMYATHHKA
¢ teMnepaTypolf Bosiayxa. IIpum 3TOM yCTaHOBJIEHO, UTO AJs XJONYAaT-
HHKa copra A-1517 npu HHMXHeM TeMIepaTypHOM Ipelee 10°C 3a

IepHOJ TOCeB—BCXOALI HeoOxoauMa cyMMa 3(Q(EKTHBHBLIX Temmepa- .

typ Bosayxa 84°C, Bcxopm—uBeredne 1080°C u  1nBereHnHe—
pacxpmme HepPBHIX Kopoﬁoqex 1085 °C Orclona caenyer, uto o6umias
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TOTPeGHOCTh XJOMYATHHKA B TelJe 3a MEPHOA Bereraudu -(moceB—
PaCKpBITHE MNEePBBIX Kopoéoqex) B ycaoBusax Adranucrana (FMC
Kymys) NpU JOCTAaTOYHOH BJiaroo6ecneyeHHOCTH OCEBOB BHpaXKaercs
cymmolt  addexTHBHBIX ~Temmepartyp, pasHoii 2250 °C. Heo6xoaumo,
OJHAKO, OTMETUTb, YTO Takas OoJbinasg cymMMma aq)q)eKTHBHblx Temmne-
- paTyp B Aq)raHHCTaHe HAKAIUIMBAeTCS NPH CpefHedl CYTOUHOH TemIe-
paType Bo3iyxa or 26 o 32°C 1 Gosee 3a BereTalHOHHBIl MEPHOA.
Cllefl0BaTEJNbHO, MOMKHO NDPEANOJIOKUTb, YTO YBEJHYEHHE 3TOH CYMMBbI
NPOHCXONHT 3@ CUET TAK HA3bBAeMBIX 6aJIacTHHIX TeMIepaTyp.

- PenpofyKTHBHEIf .IepHOX Pa3BUTHS XJIONYATHHKA 3aKAHYHBAETCS

¢ HacrtynJeHueMm ¢dasel cO3peBaHHS nepBEX KopoGouexk. C''3TOro Mo-
MeHTa HauMH4eTCs npollecc co3peBaHHs paHee cHOPMHUPOBABHIUXCA
kopoGouex. [lostomy 3abiaroBpemeHHOe ompejesnende (passl co3peBa-
BUS NEpBHX KOpobouex MMeeT BajKHOE NpaKTHUECKOe 3HAYEHWE B MPO-
H3BOJCTBEHHOH [eATeNbHOCTH XJONKOPOOOB: OT HEr0 3aBHCAT CPOKH
Hayaja pabor mo c6opy ypokas XJONKa-ChipIa H CPOKH OKOHYZHHS
 060pyHOBAHHS 3arOTOBHTE/bHBIX MYHKTOB 1O MPUEMY ypoXas H T. X.
Ognnaxo -B cucreme T ockomruapomera CCCP no CepeLHHbl 60-x' To10B
Ha HaO/MOAaTeNbHBIX YYacTKaX THAPOMETCTAHUHH XJOMKOBOAYECKHX
pecnybJuK (pasa cospeBaHHS MEPBBIX KOPOGOUEK He OTMeuajach. Tlo-

3TOMy MaTepHasel HaGa0OfeHHH 3a JAaTaMu Hadajaa 31o# (assl,

a TakXe 3a IUHAMHKOH CO3peBaHHs KOpOBOUYEK OTCYTCTBOBAJH.

Hauunas ¢ 60-x ronos na ATMC Boscy u.c 1966 r. Ha HEKOTOPBIX
CTAHLHSX Vs6exckoit, Tamsmukckoli m Typxmenckoit CCP mo mpo-
rpamMme otaena arpomereoposorun CAHWIMUW cranu npoBoauTbes
crenHaspgbie HabJI0NeH s C Iesblo c6opd MaTepuasa: i paspaboTKu

. METOIMKH y4YeTa ypoxkas XJONKa-chlplld Ha OTHEJbHBIX Toaax: Ha
OCHOBe 5THX MarepuaJjoB Oblia paspaboTaHa MeTOAMKa yuera ypo-
.3Kas XJONKa-chpla, B TOM YHCJe M METOAMKa HabJIofeHHs 34 Haua-
J0M..haspl; CO3PEBaHUs NEPBHIX KOPOGOUEK, KOTOpas BOLLIA Kax CO-
cTaBHas udcTh B HM3aaHHOe B 1973 r. «Hacrasaenue. ..» [72].

B atu xe rougs B. B. KapHayXOBon [39] 6biLr0 H3yYeHO BiMAHHE
TEMHepaTypr Ha CKOPOCTH PasBHTHS XJIONYATHHKA COPTa 108-® 3a
TepHOj  IBeTeHHe—co3peBaHHe nepBhX KopoGouek. CorsacsHo ee
HCC/IEIOBAHUAM, NIOTPEOHOCTD XJIOMUYATHHKA B TEIIE 34 TnepHos 1Be-
TEeHHE—CO3PEBAHUE NEPBHIX. Kopo6oqu Bblpaxkaercs CyMMmolt sdgex-
THBHBIX TeMIeparyp Bosfyxa 950 °C, a 3a mepuon PACKPHITHE NIEPBHIX
KOpOGOUeK—CO3peBaHue - -MepBhX  KopoGouek 70 °C. lasbHeiinne
HCCJIeJOBAHUS, IPOBEJEHHBIE HAMH, NIOKAa3aJH, 9TO. H AJf JPYrHX Cpel-
HEBOJIOKHHCTHIX COPTOB XJONYATHHKA XapPaKTePHB MMEHHO S5TH 3Ha-
4yeHus- TeMueparyp. ssi TOHKOBOJIOKHHCTHIX COPTOB 324 3TOT NEpPHOX
HOJIyyeHa HeCKosbKo Obabliasi cymMMa 3(GheKTHBHBIX TeMIepaTtyp
(100°C). TIpoaoyKHTePHOCTh NAHHOTO HepHoAa I/ CPeXHEeBOJOKHH-
CTBHIX COPTOB paBHa 4—7 IHAM, a JAJs TOHKOBOJOKHHCTHIX 6—8 IHAM.

- TIpuBe/ieHHbIe BRINIE arPOMETEOPOJOTMYECKHE TOKAa3aTesd TeMIIOB

" Pa3sBUTHA XJONYATHHKA HOJBEPrajHCh COOTBETCTBYIOIIEH IpOBEpKe Ha
MaTepHaJ/Je MaccOBHIX HaGJIOAEHHH Ha THADOMETCTAHUMAX XJONKOBOL-
YEeCKHX pecny6Jm1< s mpuMepa B taba. 2.19 conocraBisiorcs pac-
CUMTAHHEIE H (AKTHUECKHE CDOKH HACTYIUICHHS OTACNbHBIX (pas pas-
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BHTHsl XJIONMYATHHKA COPTOB TAKIUEHTCKOH I'PYNIBL Ananus 37¥x nag-
HBIX' [IOKA3HIBAET, YTO JYUYIIYIO ONPaBAEIBAEMOCTb: MMEIOT pacyeri
CKOPOCTH IOSIBJIEHHS 'BCXOAOB - M - AaThl LBeTeHHd. ObecrneyeHHOCTD
PACCUUTAHHBIX AAT HACTYNJEHHS (asbl BCXOAOB C TOYHOCTBIO =2 IHHA
cocrapasier 95 9%, o0OecmeyeHHOCTH JAaT I(BETEHHS € ° TOYHOCTBIO
=45 nueit paBHa 98 % O6eCHe'~IeHHOCTb paccqmanﬂmx cymMmM 3¢ bek-

Taﬁmma 2.19 ~

OTKJIOHEHHB pPacCYHTaHHBIX JHAT HaCTyHJIEHHH d)as paspuTHa XJ[OI’!’-!aTHHKa COpTOB:
. TAMKEHTCKOH rpynnbt oT aKTHYECKUX

 OTKJOHEHHEe PACCYMTAHHBIX AAT OT (PAKTHUCCKHX, HHH (&)

X
APAKTEPHCTHKA ot . 3 . 5 6 7 7
TToces—aexoant (97)
Yucno cayuaes 89 4 4
Beposruocts, % ) 92 4 4
O6ecneyentocts, % .92 95 100
Tocep—6yTonusauus (77)
Uncno cayyaes - 31 6 25 7 8
Beposruocts, % 40 8 33 9 10
Oo6ecneuennocts, % oo 40 48 81 90 100 -
IMoces—ruBerenue (97)
Uncno caydaes : 32 12 27 12 12 2
Bepostuocts, % 33 12 28 12 13 2
Oobecneuentocrb, % 33 45 73 85 98 100
[Toce—packpriTe mepBrx KopoGouex (92)
Yucno cayvae - 23 11 17 10 8 7 7 9
Bepositaocts, % . 25 12 18 11 9 8 7 10

OGecnevennocts, % - 925 37 55 66 75 8 90 100
fTpu MedaHHE. B cko6kax ykasaHo.o6lilee YHCJIO CJIyYaes. ’

THBHBIX TEMIIEPATYD AJS HACTYIJIEHHS (asbl PACKPLITHS MEepPBHIX KOPO-
60yek ¢ oTKJIOHeHHeM -7 AHEH cocraBaser 90 Y

B Hacrosillee BpeMs B HAPOMETEOPOJOIMUYECKHX LEHTPAX XJOIKO-
BOJYECKHX pecnyOJHK MHOIHe arpoMeTeopoJOoTrHYecKHe MoKa3aTesH
TEMIIOB DasBHTHA PAHOHHPOBAHHBIX COPTOB XJIONYATHHKA YCHEIUHO HC-
NOJIB3YIOTCA TPH pacyeTe IIPOTHO32 CPOKOB HACTYIJIEHHS OCHOBHBIX -
a3 paspHTHS 3TOH KyJabTypsl [Bl, 67], a Takxke mpu cOCTaBJIEHHM
arpoMeTeopoJIOrHyecKrx 0630DPOB, CIPABOK U APYyro#i MHGOPMALHH.

B sroft rnaBe paccMarpuBajCA B OCHOBHOM BOIDPOC O BJIHAHHH
TeMIepaTypsl BO3AyXa H BJarooGecrneueHHOCTH HA CKOPOCTb Pa3BHTHA
XJIONYATHUKA PasJMYHBIX copToB. Kpome sTHx (hakTopoOB, HA TEMIIH
Pa3BUTHS H COCTOSHHE XJONYATHHKA B DENPOAYKTHBHBHIA HepHO.
BJAUSIOT M [APyrHe, HAOpUMEpP, K HeGJArONpHUATHHIM [JIS XJOIYaTHHKA
SBJIEHUSIM IIOTOJBI CJEeAyeT OTHECTH 3aCyXH, CyXOBeH, Ipaj, JHBHeBHe
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ocanku u T. 1. OMHAKO BONPOCH BOSJIeI/ICTBPIH 5THX SIBJICHHH B AaHHOM
paborte He paccMaTPHBAIOTCH, MOCKOJIBKY NOAPOGHBIE CBEAEHHS O HHX
uMewrcs B paborax JI. H. Ba6ywxkuna [14, 18] n H. C. OpJIOBCKOI‘O
[79, 80], mocBAIEHHBIX BONPOCAM arpoK/JIHMATHUECKOTO paHOHHPOBA-
HHSL XJIONKOBOH 30HBLI H XapaKTePHCTHKAM 'arpOK/JIHMATHYECKHX YCJIO-
BHUH TNpoOM3pACTaHHSl XJonuaTHHKa B pecnyOankax Cpennedr Asum,
B TOM YHCJIe HA TEPPHTOPHH, HAXOISLIEHCs B 30He BAUAHAA KapakyM-
ckoro kaxnajna HM. B. M. Jleruna.
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IJIABA 3. BJMSHHUE FMAPOMETEOPOJIOTMYECKHX
®AKTOPOB HA ®OPMHPOBAHHE JIEMEHTOB
NPOJAYKTHBHOCTH XJIOMYATHHKA

CHCCJIG,U,OB&HI/IH BJIMSHHUSA- rnnpOMeTeoponoruqecxnx anKTopOB Ha
pOCT, pa3BHTHe, . IVIOJOHOIIEHHE H YpOXKaH CEeNbCKOXO3SIHCTBEHHBIX
KyJAbTYp A2BHO NPHBJIEKAJH BHHMAHHE MHOTHX YYEHHIX. B Poccun na-
4aj10 TaKHX Hcc/eoBaHui 6bl10 noJoxeHo paboramu I1. M. Bpoynosa
[21]}, xoTopEle B AmaJspHelileM BLI3BAJH NOSBJEHHE HEJOH CEpHH HC-
CJeZIOBAHUH B 3TOM HAaNpaBJeHHH.

3a nocaennne 20—25 et onybaHkoBaH psaj MoHorpagui [26, 49,
54, 95, 118, 121 u ap.), rje H3/JOXKeHH Pe3yJabTaThl HCCJAELOBAaHHS
3aBUCHMOCTH (HOPMHUPOBAHHS 3JEMEHTOB NPOAYKTHBHOCTH H Yypoxai-
HOCTH. CEJbCKOXO3AHCTBEHHBIX KYJABTYp OT THAPOMETEOPOJOTHYECKHX
daxropos. B CAHWMI'MH takne nccie1oBanus AJs XJon4aTHHKaA Obiin
HauaTh eme B 60-e roas [54]. B 3Ty Xe roibl NOJYYHJIH 3HAYHTE]b-
HOe PA3BHTHE SKCHEPHMEHTA/IbHbIC HCC/IEJOBAHHS PaHallHOHHO-TEMIO
BOoro GamaHca CceJbCKOXOSAHCTBeHHHX moseit [28, 116 u mp.]. B pe-
3yabTaTe ObliH paspaboTaHbl CEpHH arpoOMeTEOPOJIOTHUECKHX OHEHOK
H TIPOTHO30B TEMIIOB HAKOIJIEHHS ILIOJOBHIX 3JEMEHTOB XJONYaTHHKA

- [25, 39, 67, 68] u mMeTonOB pacuera Baarosanacos nousn [24, 57, 104].

OFje/bHBIE 3J€MEHTHl [IPOAYKTHBHOCTH XJIOMYATHHKA, ONpPENesio-
mue OyAyliMH ypoxai, Kak H3BeCTHO, (HOPMHDYIOTCA HA DPa3JHYHLIX
sTanax paspHTHs pacreHug. I103TOMYy KoJHYeCTBEHHBIE CBSI3H TEMIIOB
Da3BUTHA 3JEMEHTOB NPOLYKTHBHOCTH XJIONYAaTHHKA C IHAPOMETEODO-
JIOTHYECKHMH YCJOBHSIMH YCTaHABJHBAJHCb C YYETOM NEPHOAA ux Gdop-
MHpoBanHus (cospesanns). TaxkHe CBA3M YCTaHABJMBAJHCL I/ OAHOTO
HJIH HECKOJbKHX COPTOB, HauboJjee MIHPOKO. PacHPOCTPAHEHHBIX B KOH-
KPETHBIX XJONKOBONYECKHX pafioHaX, WM /A IPYNIbl COPTOB ONpene-
JeHHOH ckopocmesocTH. [Ipn pelleHHH 31O 3aJauH HCIOJb30BaJHCh
JaHHble Ha6JI0JeHHH Ha T'HJPOMETEOPOJIOrHUECKHX CTaHHHAX XJIONKO-
BOJYECKHX pecny6JHK, MaTepHaJbl TeMaTHYECKHX HaOJMIOJeHHH M cre-
IHANBHBIX KCNEPHMEHTAIbHO-TIOeBEIX OIIbITOB, a Takxe SKCIIelI.HII,H-
OHHEIX HCCJI€lOBAHHH.

K 4nciay npusHaxoB, XapakTepH3YIOIUX 3JE€MEHTH NPOAYKTHBHOCTH
XJIOMYaTHHUKA, OTHOCATCA caexpyiomue: 1) xosanyectBo 6YTOHOB, oGpa-
SyIOIIHXCA HA paCTeHHAX; 2) KOJHYecTBO Cc(OPMHPOBABIIMXCS KOPO-
6ouex; 3) KOJHYECTBO M IJOIIaAb JHCTheB; 4) KauecTBeHHBIE mapa-
MeTpH XJONKa-chipiia OAHOH KOpPOoOOYKH; 5) KOJIHYECTBO pPacCKpHIB-
IMXCs M CO3PEBUIMX KOPOOOUeK M3 uHcJja paHee chOpMHpOBaBLIHNXCH.

B xauecTBe THAPOMETEOpOJIOTHYECKHX (PAKTOPOB, BJIHAIONIHX Ha
TEMIbl' HAKOIJIEHAS] TVIOI0BHIX 3JI€MEHTOB, HCII0Jb30BAHCh PASJHUHEIS
xapamepucmxn NPHXOAAIAs K LOCEBY H HOI‘JIOIIIGHHaH _pacratedy-
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HBM TIOKPOBOM XJIOMYATHHKA CyMMapHasi pagmannﬂ, paJHaNHOHHEI
"~ fanaHC XJIONKOBOTO NOJIS H PACTHTEJBHOI'O ~[OKPOBA  XJOMYATHHKA,
CyMMapHOe HCIapeHHe 32 Pas/HYHble IIepHOJdbl BereTalut, COCTaBIISIO-
IiHe Tena0Boro 6asnaHca, MUKPOKAHMaTHYeCKHe mokasatenu [54, 137].
OnHaKo 5TO HaNpapJeHHEe He MOJYUHJO IIHPOKOTO PA3BUTHHA, TO-
CKOJIEKY ONpeJic/ieHne NePEeYHCICHHBIX Bhillle XapaKTepHCTHK Tpebyer
IIOCT2HOBKH CHENHAJBHBIX IOJIEBbIX  HKCIHEPHMEHTOB, * BKJIOYAIOMIUX
BecbMa OOGLIMDHBIA. M CJOXKHBIA KOMIUIEKC H3Mepenu#i. [lostomy Ha
npakTHKe 60JblIOe PACHPOCTpPaHeHHE NMOJNYYHAH T€ paspaboTkH, B KO-
TOPBIX HCIOJB3YIOTCH OOIIENOCTYNHbIE XapaKTEPUCTHKH: TeMIeparypa
H BJAXKHOCTb BO3AyXa, CYMMbl CPEIHHX CYTOUHBIX H 9(P(EeKTHBHBEIX
“ TeMmneparyp BO3AyXa, CYMMbl CPeIHHX cyTqubxx Aedmumoa LE
HH [25 36 39 51] nﬂg} :

_\us&.y

31 ¢opmupoaanue 6yTonon N

Pel’IpOJJ;YKTPIBHbIH nepnon y x.nonanHnKa T. €. npouecc 06pa30}3a-
HHA MJIOKOBHX 3JIEMEHTOB; HAYMHAETCA ¢ MOMEHTA BCTYIJIEHHS pacre-
HUH B cpasy 6yT0HusauHH TeMnsl HaKOIIJIeHHﬂ ILJI0[109/1EMEHTOB
(6yTOHOB, " IBETOB, 3aBsi3eH, KOPOOOUEK) 3ABHCAT OT IJIOLOPOIHS
FIOYBHL, OHOJIOTHYECKHX OCOOEHHOCTEH BO3JAENBIBAEMBIX COPTOB, TE€XHO-
JIOTHH BOBJEJbIBAHUS W THAPOMETEOPOJOTHUECKUX (AKTOPOB BHEUIHeH
epennl. JunamMuka HAKOIJEHHS . INIOJOZJEMEHTOB XapaKTepHU3yercs

CHAeAVIOMMMH OCOGEHHOCTAMH: ' CHauanxa B: teyenne 10-—12 nueit wHa--

KOILI€HHE: IJIOJAO3JEeMEHTOB HIeT MeAJEeHHO, 3aTeM ‘B- TeyeHHe 30—-—-
35 (e CKOPOCTb HX HAKOIJIEHHS BO3PACTALT, 4 B JAaJjbHeflleM TeMIIbl
HAKOMJICHHS BHOBb 3aMEJIAIOTCA H HaYuHAA C KOHUA WECTOl H Havana

Ce,B}bVIOI/I ,LleKaB,bI OT IAaThl H&CTYI'IJIGHPIH (paBbI GYTOHH33HHH KOJII’I‘{ECTBO .

MII003EMEHTOB NIPpaKTHYECKH HE yBe.}IH‘IHBaeTCS{ R A
B JICPUON UBETCHHA - XJONMYaTHUKA OILHOBPEMGHHO C HaKONJCHHEM

IJIOJOBBHIX 3JEMEHTOB NPOTEKaeT TakxkKe HpOTHBOIIOJIO}KﬂbIH npouecc -

uxX onajgenue. Jlanunie HAOGMIOAEHHE IIOKA3BIBAIOT, “YTO KOJIHYECTBO
ONaBLIHX I‘IJIO,ILOSJIEMGHTOB COCTABJIALT. - OKOJIO 75 % oﬁmero aucaa
oﬁyasoaasmnxca ,

— i;wHa puc. 3.1, mo waTepHaﬂaw Halux, HccneAOBaHHH [54} noxa3aHa
AMHAMHKA ‘HAKOIJIEHHS IIOL03JEMEHTOB - XJOMYATHHKA /A  COPTOB
108-® npn pasaiyHBIX pekHMax OPOLUEHHA: ydyactok | mosuBaJjcs 1o
exeme .0—2—0, T. e. ABa: IOJHBA B NEPHOJ LBeTEeHHe—ILJI0JOHONIEHHE;
Ha y4YacTke 2 MOJMHMBH MPOBOAHJIHCH MO cxeMe 1—4-—1. Ha arom yua-
‘cTke 1-if noJaus npoBOAMJCS NPH HACTYN/ICHHH ¢pase OyTonusanuy;
2+%i mosus — B (hasy LBeTeHus; 3, 4 u.5:l1 TOJMBH — C HHTEPBAJIOM
okoJ10 15 zHel mocae 2-ro; 6-fi moaHB AaBascs [IpH HACTYILIEHHUH ‘Paspl

PACKPBLITHS TIEPBBIX Kopoﬁoqex, Y4aCTOK 3 TIOJUBAJCST MO «IIOTpelHO-.
€TH» XJIONMYATHHKA — IPH CHHKEHHH 3aNacoB NPOLYKTHBHOH BJaru Ao

70 9% HB. Kax Buamo u3 puc. 3.1, o0muil xapakrep IpeACTaBACHHOM
3aBHCHMOCTH BHIpaxaercs S-o6pasHofi” KpuBoi. OOmias -3axoHOMEp-
HOCTh HAKOILJIEHHS IWIOZOBHIX 9JE€MEHTOB OCTAeTCs - ONMHAKOBOH ° BHE
3aBHCHMOCTH OT BJjaroobecrneyeHHOCTH paCTeHHi’j Iasa onucanus mo-
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ZOGHHIX - 3aBHCHMOCTEH B .GHOMETPHH YacTo HCTIONB3YeTCs] JOTHCTHYE-
cxas cpym(una Bn,u.a ‘ S o S
Rt <3-1_)_

3116(31: Yn——‘II/ICJIO IIJIO}J\OBbIX SJIBMGHTOB Ha OAHO pac*renne xnonqa'r-

HHKa ‘B MOMEHT BpeMEHH ‘0, KO’I‘OpO@ HSMepﬂeTCH KOJIH‘IGCTBOM JIHGH
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Yucno nAoBoaremermot Ha 1 pacmenue

7
% xo‘o' . - .
g A‘ P L vt j‘ ] . T . “
0 10 - 20 - 30 40 50 - 60
llucno @HE’LL om cpaaa/ (iymowsauuu
Puc. ,U.PIHaMPIKa Haxonnenna HJIO}I.OSJIeMeHTOB XJIOH‘iaTHHKa pH paSJIH!leIX

. pexumMax.opOUIeHH.
Tonue no ¢xeme: l) 0—2—0; 2) 1—4—1; 3) 70—70—70 (65) % HB

.

HJH . cyMMOH aq)(peKTHBHbe TeMHepaTyp BO3AyXa Ha‘II/IHaﬂ oT q)aSbI
O6yToHH3auHH; A — Pa3HOCTb MEXJAY MAKCHMaJbHLHM H MHHHMAaJbHBIM
3HAUCHHAMH (QYHKIHM; @ H b — mapaMerpsl, onpejesiomye HAKJIOH,
H3THG W TOUKY neperuba JMHAH PErpecCHH.

Hayaje DeNpOAYKTHBHOTO NEPHOAA, T. €. B NEPHOA GyTOHW3A-
0Hs — IBETEHHE, Ha PACTeHHAX XJONYaTHHKA B OCHOBHOM 00pasyloTcs
¥ HaKamauBalorest 6yroHbl. Onajenuss 6YyTOHOB B. 3TO BpeMs, Kak mpa-
‘BHJIO, moutH He Habmiopaercs. KosuuectBo 6yTOHOB, 06pasyromuXcst
Ha pacTeHHAX KO BpeMEHH LBETCHHS, Ompejeisercs MJIOAOPOAHEM
HOYBH, TEXHOJIOTHeH BO3[eJbiBaHus, THIPOMETEeOPOSOrHYeCKUMH (haK-
TOPaMH W CBfI3AHHBIMH C HUMM OCOOEHHOCTSIMH YBe/HYEHHS JHCTOBOH
noBepxyocTH. [Ipn GaronpUsATHEIX YCJAOBHSX BO3LeNLIBAHHA pacTeHHH
00BIUHO OTMeuaeTcs GhICTpPOe HapacTaHHe IJOMALH JHCTBEB, UTO, CJe-
JOBATE/IbHO, NPHBOAHT K YBEIHUCHHIO KOJHYECTBA COJIHEUHOH pajua-
UHH, NOrVIOWAEMOfl PACTHTEbHEIM NOKPOBOM. Oueprusi TOTJIOUIEHHOM
JUCTbSIMH COJIHEUHOH pajHalyH HCIOJb3yeTcs .pacTeHusaMu Ha ¢oro-
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CHHTE3 M JpPYTHE. IPOLECCH, B TOM YHC/Ie Ha OOGpasoBaHHE ILJIOLOJIE-
~ MeHTOB. KcX0A4 H3 3TOr0 MOXHO OXHIATh, YTO 4eM GOJblIe PACTEHHE .. ..

[OrNIONIAeT COMHEUHOR pajuauuu, TeM GosibHIe A0JAKHO 00pa3soBaThes
IJI0J03JIEMEHTOB (L0 ONMPELENEHHOrO Mpefena). DTo MOJ0KeHHe TeTKO
fIpocJIeKHBaeTCsl Ha pHC. 3.2, Iie N0Ka3aHa CBs3b MEXAY KOJHYECTBOM
- ILIOJ03JIEMEHTOB XjonyaTHukKa copra 108-® u cymmapHo#t pamuauuei,
1IOT/IOIEHHOH paCTmeJlebe HOKPOBOM xJjomdatHnka Qx. Kosauuectso

ng wm.
30+

({7 - 7T

T

20

{ i { i

' i 1 2‘
5 2 3 ¢ Gk MDx/M

Puc. 3.2. 3aBHCHMOCTb KOMHYECTBA 6yronoa ng OT CPeAHHX CYTOYHBIX 3HaUeHHH HO-
MIOIeHHOR cyMMapHO# panuanuu Qx (/) m pagHanmonHoro Oanamca Ry (2) 3a
HepHOA, 6yT0ﬂH3aunﬁ——L{BeTeHHe XJOTIATHHKA.

6yT0HOB dopMHpYIOIIHXCS Ha OAHOM PAcTEHHH Ha AATy LBETEHHS, KaK
BUJIHO H3 pHC. 3.2, H3MEHSIETCS B 3aBHCHMOCTH OT CPELHEro SHaYeHHs
Qx 3a nepHox GYTOHH3ALMS — IBETEHHE: C POCTOM CPEIHEr0 CyTOYHOrO
3HaueHHs Qx KOMMYECTBO GYTOHOB (Ha OJHO PAaCTeHHE) yBEIMUHBAETCS,
HO 3TO YBEJHYCHHE 3AMEJJISCTCS NPH LOCTHKEHHH Qx = 4,2 MJIx/Mm2

B nasprefimeM, npu GeictpoM Bospactanuu Qx or 4,2 xo 6,0 MIIx/M2,

HJH, HHBIMH CJOBaMH; IIpH BO3PACTAHHH IVIOWIAJH JHCTBEB IPHUMEDPHO

or 1500 a0 3000 cM? (Ha O/HO pacTeHHe) KOJHYECTBO GYTOHOB yBe-

JHyuBaercs scero ot 25 xo 30.

B  wuccaenosanmsx - JI. H. Baﬁymxnna [15], Kumra [135],

C. X. IOnpamesa [125] m Apyrux aBTOPOB YCTAHOBJIEHO, YTO IPH
YMEHbIIEHHH HWHTEHCHBHOCTH COJIHEUHOM pajHalMd TeMI HaKOIJIEHHS
IJI0A03/1EMEHTOB 3aMeladercs. Tak, HampuMep, 1O JAaHHBIM ' ONLITA
C. X. IOunamesa [125], npu saresennu pacrenufi B mepHOA GyTOHH-
3alMK YeTLIPEXCIOMHOA MapJsied Ha AAaTy MAacCOBOTO LBETEHHS Ha OJHO
pacTenHe MPUXOAHAIOCH B cpepHeM 24,2 6yTOHA, 4 HAa KOHTPOJNBHBIX
_ (He 3aTeHeHHBIX) pacteHHsAX — no 32,5. AHaJOrHYHBIE DE3YJALTATHI

npusopstcs u B kuure JI. H. BaGymixuna [15]. B nurupyemsix paGo-
Tax [OKA3aHO TaK¥ke, YTO NPH HCKYCCTBEHHOM OCJIAGJEHHH HHTEHCHB-
HOCTH COJIHEYHOH pajHallMH HAPYIIAeTcsd He TOJBKO TEMI HaKONJIEHHS
IJIOIOBBIX OPraHOB, HO M TEMIILl POCTa M Pa3BHTHS pacTeHHH: 3ajep-

80



| KHBaeTCs HACTyI/IeHHe $a3pl GYTOHU3ANAH H UBETEHHS, yxy;zmaercsz
_CTPYKTYpa KyCTa. [15, 125].

Cas3u MEXIYy KONMHYECTBOM NJI009JEMEHTOB H paiuaniOHHBIM 6a-

JAHCOM XJIOMYATHHKA Ry, YUHTHIBAIOWIMY BCe DAIMAIHOHHLIE MOTOKH,
npejcraB/ieHb Ha pHC. 3.2 (kpuBas 2). € POCTOM CPELHEro CyTOYHOrO
3HaueHHs paJHalHOHHOro GaJjaHca PaCTHTENbHOrO NOKPOBA XJIOHMYAT-
HuKa Rx B mepuon OyTOHH3alMs — IBeTeHHE YBEJIHUHBAETCS KOJHYe-
cTBO G6YTOHOB Ha OJHOM PAcCTeHHH K MOMeHTy ero' nBereHus. HauGo-
Jee GbICTpoe yBeaHYeHHe KoJjHuecTBa OyTOHOB OTMeyaeTcs IPH BO3pa-
cranud Ry no 2,1—2,3 MJIx/M* 3a CyTKH. CuaenoBaTesibHO, UHCJIO
6yTOHOB, O6pasyloIlUXCsi HA DACTeHUsX KO BPEMEHH HX I[BETEHHS,
TeCHO CBS33HO CO 3HAUEHHSAMH NOIVIOLEHHOH pajHauMH XJONYaTHHKA
Qx 1 paguanuoHHOro 6aJiaHca PacTHTENBHOTO MOKPoBA Rx. 7J

o (‘HpHBeneHHbIe Ha pHC. 3.2 CBA3H, ‘B Hpelenax HMeEILIHXCcsA Mare-
/ pHaJoB, MoryT OBITH ONHCAHBL CHEAYIOMMMH YPaBHeHUAMH:

»;;» | M:exp(————-—fogj‘w . i? T (3.2)

.« ng = exp (%) (3.3)

rie fs — CpefHee KOJHYecTBO OYTOHOB HA OXHO pacTeHHe KO BPeMEHH

IBETeHHs XJONMYATHHKA, WIT.; Qx U Rx — COOTBETCTBEHHO CpeljHHE Cy-

TOYHblE 3HAYEHHS CYMMBbl IOIJIOILEHHON CyMMapHOH pajHalHH H pa-

AHaunOHHOrO GajaHca X/IONYaTHHKA 3a MepHOA OyTOHH3ANMs — HBe-
_ renne, MIIx/m% 7 ,

QHaﬂﬁoJlbmee YHCJIO0 6yTOHOB, Kax. OblJI0 NMOKAa3aHO BHIIE, Q)opMH-
pyercs NpH ONTHMAaJbHOR O0eclmeyeHHOCTH pacTeHHHA Bjaarof (cM.
puc. 3.2). BaxubiM moKasaTeseM BJAroo0eCHeyeHHOCTH pDacTeHHH SB-
Jasgercs CyMMapHOe HCllapeHHe ¢ OceBOB xJsonyatHuka. [losTomy AaH-
Hbie 00 HCIapeHHH WHPOKO HCHOJb3YIOTCH B arpOMeTeOpOJIOTHYECKHX
HCCJICJIOBAHHAX IO OUEHKE arpoMeTeOpOJIOTHYeCKHX YCJIOBHH (DOpMH-
poBaHHA ypoxkas XJjondaTHHKa. CBA3H MeXAy uYHcJIOM OYTOHOB Ha
AaTy LIBETEeHHS s U CyMMapHHIM Hcnapendem E MM 3a mepHOZ 6yTo-
HH3aUHs — IBeTeHHe OblJH yCTaHOBJIEHB B De3yJbTaTe MHOTOJETHHX
SKCIIePHMEHTAIbHBIX ucciaenosanul. Ilosyyennoe ypasHenne ’

7-—» lg 1= 0,0476 1g E + 0,334 i

XapagTepusyeTcs BLICOKHM KO3 pUIHEeHTOM Koppemunu (r==2092).

JIipyrumM BaKHBIM NOKa3aTesJeM TEMIEPaTyPHO-BJIAXKHOCTHOIO pe-
JKHMa IPH3EMHOrO CJIOA BO3AyXa sBJsercsl TypOyJeHTHbH TenaoobMen
MEXAY [eATeJbHON TMOBEpXHOCTHIO XJIONKOBOTO IIOJS H NMPH3EMHEIM
cnoem atMocdepnl. KonmuecTBo 6yTOHOB, OGpasyOILHXCS HA OJHOM
pacTeHHH Ha JlaTy LBETeHHs XJONYATHUKA, HAXONHUTCS B TECHOHA CBASH
(r = —0,85) 'co cpeiHHM 3HauYeHHEM Typ6yJ;eHTHoro TenI000MeHa
3a mepHoJ OYTOHM3allHs — IBETEHHE: YeM MeHbIle 3aTpaThl Temja Ha
HarpeBaHHe BO31yXa, TeM OoJblle uncja0 OyToHOB [b4]. Anasnoruusas
CBA3b CYIIECTBYeT ~TaKXKe MeXAy YHCAOM GYTOHOB KM OTHOILEHHEM

>
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TypOyAeHTHOTO Tenﬂoo(ﬁmena P K 3aTpPaTaM . Tenja Ha cymmapﬂoe
ucnapenne LE. 3nauenne P/LE B jaHHOM CJayyae MOXHO NPHHATH KaK
KOMILIEKCHEIA apaMeTp BHEWNHeH Cpefsl, MOCKOJIbKY B ee YHC/aTese
OTpaKeH TEIMJIOBOH PpeXHM IPU3EMHOTO CJOS BO3AYXa XJOMKOBOFO
nosis, a B 3HaMeHaTese, MOMHMO TEPMHYECKOro ¢axTopa, — BJaro-
06ecIeYeHHOCTh 1I0CeBA XJIONYATHHKA U 3aNackl HpOJJ,YKTHBHOK BJIATH
B mouBe. 3

~YerafoBaennas 33BHCHMOCTB Bblpa}KaETCﬂ cne,uyroumm ypaBHe-~
H

"HI/IeM.
Eiﬁ Z' s=284—011X, - (34

/él r=—0,86£0,045; S,==£22 6yToHa,

Tle fg — CPefHee. KOJHUECTBO 6yT0HOB B CpeJHEM Ha OJHO paCTeHHe
KO BPEMEeHHM LBeTeHHS XJONYaTHHKA; X — OTHOLIeHHE cpeJHero cyTou-
HOTO 3HaueHHA TYPOYJIEHTHOro TemI00GMeHa P K COOTBETCTBYIOIEMY

3HAUYEHHIO 3aTpaT TelJa Ha cyMMapHoe ucnapesne LE 3a nepuox 6y-. .~
TOHH3AlUs — LBeTeHHe XJIOMYaTHHKa, Y. y
{  Hs ypashenna (3.4) cJaenyer, 4ro IO Mepe YBEHbIUEHHS napa-»

i merpa P/LE wucno GyTOHOB XJIONYATHHKA YBENHUMBAeTCs, UTO 00bsC-
. HseTCs MOBHILEHHEM 3aTPaT TEPMHUECKHX PECYPCOB IPH3EMHOTO cm)ﬂ
atMocheps H BEPXHHX TOPH30HTOB IIOYBHI Ha CyMMapHOe HCIapeHHe,
B TOM YHCJe Ha TpaHcnupanuio. Haubospiee 4ucao GYTOHOB Ha OLHOM
. Kycre (pOPMHpYeTCS IPH HHBEDCHOHHOM paclpe]e/eHHH TeMIepaTyphi |
' BO3AyXa.B NPH3EMHOM CJOE, T. €. B TeX. CJyyasx, KOrxa NOTOK Terna’
1_.,,HanpaBJ1eH K Z€ATeJbHOH IIOBEPXHOCTH.
CorJylacHO HalIuM HccaeloBaBHAM [54], ckopocTb HAKOIIeHHs 6Y-
TOH0B 3a nepHOA GYTOHMBALUA — IBETEHHE TECHO CBA3AHA CO CpeiHUMH

CYTOUHBIMH Da3HOCTSIMH MeXJy TeMIlepaTypaMH BO3AYXa Ha BEICOTE

20 u 200 cm 3a 310T MepuoA. C H3MeHeHHeM PasHOCTH TeMIeparyp OT
0,5 10 —1,5°C CKOPOCTb HAKOMJIEHHS GYTOHOB XJOMUYATHHKA yBeJIHUH-
BaeTcs: Hanﬁoﬂbmax CKOPOCTb. OTMEYaeTCsl IIPH SHAUEHUSIX PASHOCTH
remneparyp =0,5°C, a npu pasmoctu Gonee —0,5°C CKOpOCTh Ha-
KOTJieHHs1 GyTOHOB 3HAYHTEJBHO 3aMmenusercs. Hannune Tecnolt cBasn
" MeXJy TNPHBEJCHHHIMH BEJHYAHAMH MOXKET ObIThb OOBICHEHO TeM, UTO
PA3HOCTH CPENHHX CYTOYHBIX Temnepatyp Bosayxa ATsg_peo B. 3HAYH-
TEJbHOH CTelleHH 3aBHCAT OT BAAro00ecHeyeHHOCTH IOCEBOB M COCTOSI-
Hufl pacTeHufl 3a mepuon GOPMHPOBAHUS NJOA03JEMEeHTOB. B mamein
pabore [54] moxasano, 4TO MeEXAY pasﬂocmMn cpeiHe#l CcyTOYHOH

TEMIepaTyphl H 3amlacaMH HDOAYKTHBHOH BJAarW B Cjoe HOYBH 0—

50 ¢M, a TaxkxKe BHICOTOH TJaBHOrO creb/if XJOMUATHHKA CYIIECTBYET
JOCTaTOUHO TecHasi cBA3b. CJe/l0BaTeNIbHO, 110 PA3HOCTH TEMIEPATYp
" BO3/lyXa Ha 3THX BBICOTAX MOMKHO CYJAHTb O CTEIEHH GJaronpHATHOCTH
- arpoMeTeopOJIOTHIECKHX YCIOBHE AJIs (popMHpoxsaHnﬁ 3JIEMEHTOB TIPO-
JYKTHBHOCTH XJOMYATHUKA.

OJHHM H3 XapaKTEPHEIX NOKasaTeJell CTENeHH 6JIaFOHpH5{THOCTI/I
yCJIoBHIl BO3JE/IEIBARAS XJIONYATHHKA H BHELIHEH CPeABl B PEMPOLYK-
THBHBIH [IepHOJ Pas3BHTHS PACTEHHH SIBJIAETCS CKOPOCTb (MHTEHCHB-
HOCTb) HAKOMJeHHs IJI0J03JeMeHTOB- (6yTOHOB, KopoGouek). CoraacHo
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uccaenosanuam H. H. Kapay.nbm.nxoxaon [36] CKOPOCTb HAKOIJIEHHS
6yT0HOB 3a NepHox GyTOHH3aIMs — IBETEHHE TECHO CBA3aHA CO cpen-
Heft CyTOYHOH TeMmepatypo# BO3AyXa 3a 3TOT HEPHON; HPH CPeAHHX
YCAOBHSIX BO3/ENbIBAHHSA ' XJIOMUATHHKA 3aBHCHMOCTb CKOPOCTH "Ha-.
KOIlJIeHHs1 OYTOHOB OT TeMHe“paTypbl BO3JlyXa OKasajach IPSMOJIHHEH-
HOI (IpH M3MEHEHHH CPe/Hed CYyTOUHOM TeMnepaTypH BO3AYXa 32 pac-
cmarpusaeMbii nepron ot 23 g0 27 °C).

[lpusenennnii Boime pHc. 3.1 faeT BO3ZMOXKHOCTh OLEHHTb BAHSAHHE
THADOMETEOPOJIOTHIECKHX (BaKTOpoB Ha mpouecc (GOPMHDPOBAHHS ILIO-

Ta6smua 3.1

)J,nﬂamuxa HAKOILISHUS GYTOHOB (WHCHO GyTouon Ha OZHOM pacrenuu)
B 3aBHCHMOCTH OT CYMM 2((eXTHBHBIX TEMIEpaTyp BO3AYXa W’ CTEneHH
-‘\.\_ Bnaroo(iecneqenuocm TIOCEROB xmnqamuxa

.y

B e CymMa sddeKTHBHBIX TeMnegaTyp aosuyxa (smme 10 °C), °C
Baaroo6ecneyenrocTs “‘\

nocesos xaonaTRuKa, % HB- ;\J\OJ 200 | 250 | 300 | 360 | 400 | 450 | 500 | 50
OnruManbHag o ,

V=70 23406696126170210 24,8 290 332
Cpejmim y

50 < W70 (65) ’ 2,3 3,8 6,0 8,4 11,8 15.2 I8,4"~-21,6 25,0 28,0
Henocratounas n . L

W50 2,2 3,6 5,0 7,2 10,0 12,4 15,0 17,4 19,6 20,8

LO3JIeMEeHTOB ; XJlomuaTHuKa.. B atoM muaHe. npamnqecxylo IEHHOCTD
NPEACTABAAIOT pa3paboTku METOJMKH pacyera. yHcaa GyTOHOB C yue-
TOM. IHHAMHKH HX HAKONJIEHHS B IEPHOR - 6YTOHH3AIUs — UBETEHHE.
B nepByio ouepenn HCCJENOBANAck 3aBUCHMOCTb HAKOIJIEHHSI GyTOHOB
OT CyMM a(pqoeKTuBme TEMIEepaTyp 3a NepHox. 6yT0Hn3auHﬂ—n;Be-

TeHHe; »
.. CrdrucTHuecKas oﬁpaﬁo'rxa gammx N03BOJIMA no.nqub 3HaueHHs
Hap IeTpOB ypaBHGHHH (3.1). Oas yaoﬁcma pacyeroB Ha OCHOBAHUH

XOIHMBL cyMMbI scbcpexmsﬂmx TeMHepaTyp (BbIU.Ie 10 J'IeI‘KO pac-
CYUTATH BOBMONKHOE YHCJIO GYTOHOB HA PACTEHHH. XJIOH‘{aTHHKa Ha Aaty’
HAKOILJIeHH A eJle/IeHHOH CyMMBI a(p(beKTHBHbrx TeMHepaTyp Bosnyxa

Brnaroo6ecrnedeHHOCTE X IONYATHHKA ¢ cop*ra 108-@® ontumaJsbHas. Cpen- ~
HAA JeKajHas TeMle ypa BO3AyXa 3a 2-10 JeKajly HIOHs Oninia
24,5 °C, 3a 3-10 nexajy 26, °C, 3a I-f0o mekany wuioasi 6bia 26,6 °C u
3a 2-10 mexany 26,1 °C. CrendmarenpHo, cyMMa 3GQEeKTHBHBIX TeMIe-
paTyp 3a NEPHOL.OT GYTOHH3AUMH™AQ 21 nioHs pasna 145 °C, 101 HIOJI5L
305:°C, ro 11 uions 471 °C u no 12 QIS BKIOYHTEIHO 503 °C.
7" Tlo nausbiv Ta6a. 3.1 HaXO4HM, 4T [p¥ ONTHMAJBHHIX YCJOBHSX
BJIaFOOﬁeCHequHOCTH IIOCEBOB- B ‘cpeaHeM H‘& O,IlHO paC’I‘eHI’Ie XJoiyar-
—HHKa Ha 21 uioHs Bakomuwioch 4,0 -GyroHa, ™ Ha 1 wmossi— 12,6, Ha
11" mionss — 26,6 H, Haxor{eu, ‘Ha xaTy uaerrenm~290 6yT0Ha
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UO":TIy'-IeHHbIe TAKHM OﬁpaSOM JlanHble O KoJHuecTBe GyTOHOB MOTYT
GHITb HCNOJB30BAHEI [JIsl OUEHKH CTETeHH 6JarOnpHATHOCTH -YCJIOBHI
TeKyuie# MOro/ibl AJif HAKONJIEHHS OyTOHOB XJONYATHHKA, BO3JEJbIBae-
MOTO- B ONTHMAJbHBIX YCJAOBHSX BJIaroOGeCleYeHHOCTH, T. €. B TeX'
caydyasdx, KOrja 3anachl BJArH B KopHeoﬁmaeMOM cJIoe NOYBHL B Tle-
puol yTonusauna — uBeTeHue. ne onyckaored. nuxe 70 % HB. Ecan
BJI&I‘OOﬁeCHeHCHHOCTL TIOCEBOB- B 3TOT nepuoa Hezxoc'raTqua T. €. 3a-

TaBnuua 8.2

Pacu@'r JHcAa 6YTOHOB no cymme adeKTHBHBIX Telvmeparyp BosAyxa (sbime 10 °C)
~ v R VI -

\\ o ) JeKana
Toragareas ) »
. o 9-51 3-5 [-5 2-51
M
S

"~
C(}:)enmm cyToyHas TemnepaTypavBosny'xa‘sa }fékaﬂy, 24,5 26,0 26,6 | 26,1
Cymma a(b(beKTnBme ‘TeMfiepaTyp BosAyxa: T ‘
sa mexkaty .- 145 160 166 161
HapaCTaOWHM “HTOTOM or naru Gyronuzaunm go 145 305 441 503
-BETeHHH
mlggamqecmo 6yTOHOB HApPACTAOUIHM HTOTOM : 4,0 12,6 28,6 2070

nacy NpPOAYKTHBHOH Bsiaru cocrasasior o 45—50 % HB, to npu tex
xKe lWq\*’é‘pw{qecmx YCJIOBHSIX. KOJIMYeCTBO OYTOHOB yMEHbIUaeTcss 10
19,6, 1. e“"‘npamnqecm dopmupyerca Ha 30—40 % OyToHOB MeHblile,
ueM IpH ONTHMalBHBIX YCJIOBHSIX ~BiarooGecreserHoctd. CienoBa-

TEJbHO, TIpDH OULEHKE YCJIOBHH nponapaCTaHm “XJONYATHHKA B - nepno,zx

 6yTORM3alHA — LBeTeHHe 00A3aTENbHO HYXKHO YUYHTHBATb HE TOJBKO

TenynoobecieyeHHOCThb, HO H BJI&FOOﬁeCHGIIEHHDCTb pacrenuit. [Tostomy -
NOKA3aTeJH TeIJIo- ¥ BJAroo0ecrneyeHHoCTH XJIO‘IIanHHKa SIBJIAIOTCA
OCHOBHBIMH TPEANIOCHUIKAMHE H NDH MOJSTHPOBAHHH npoayxunoanoro

npouecca paCTeHHm [31, 94, 110, 112, 137, 140 141]

&
‘%ﬂ&z. dopmMuporanne KOpoGoyex
Yucso cPOpMHPOBABIIMXCS KOPOGOYEK HA PaCTEHHSIX XJIOMYAaT-
HHKA — 3TO HPAKTHUECKH OCHOBHOH NOKa3aTesb NPOAYKTHBHOCTH XJIOM-
YaTHHKA, ONpejeJjfeMbli HAa arpoOMeTCTaHUIMAX AOCTATOYHO HAIEMKHO.
Bmecte ¢ TeM, nMeHHO c(OpMHpOBaBLINECS KOPOGOYKH HA OXHOM
KyCTe HJIM Ha efMHUNE MJIOWAjH, NOCeBa COCTABJSIOT OCHOBY ypoxKas
xJjondaravka. ITosTtoMy MHOTHe ydeHwble yienssid 60JblIoe  BHUMaHHe
HCCJIeJOBAHHUIO BJAHAHAS (akTOpPOB OKpyxKaouiell cpelH, B TOM YHCJe

 arpoMeTeopoJIOrHiIeCcKHX, Ha (GopMHPOBaHHE KOPOGOUEK Ha PaCTEHHSX

Pa3JIHYHAEIX II0 CKOPOCHEJOCTH COPTOB XJIONYaTHHKA. -
I1epBrie paBoTH 1O BBHISIBJICHHIO 3aBHCHMOCTH (DOPMHPOBAHHS KOPO-
Oouek OT arpoMeTeopOJIOrHYECKHX YCJOBHH Oblin  OINyOJHKOBaHH
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B 60-x rogax H. H. Kapayasmukosoii [36] ana copros tuna 108-&
u 3. . Boaociox [25] nas COBETCKHX TOHKOBOJIOKHHCTHIX COPTOB
xjonuaTeuka. TIpakTHYeCKH B Te XK€ ToJAbl aHAJOTHYHbIE HCCJIENOBa-
HHs 6biau BuinoJHens E. XepxosuueMm [142] pas ycaosuit Boarapuu.
MMu GBIIH YCTAHOBJIEHB! CBSI3H MEXKAY KOHEUHBIM HHCJOM C(HOPMHPO-
BaBIUMXC KOpoBOuek M cpefiHell CYyTOUHOH TeMmIlepaTypoi Bosiyxa 3a
[EepPUOZ LBETEHHE — PACKpPHITHE IEePBLIX KOpPOoOOUYeK.

Hccneposanusi, nposefeHnsie B Tedenne 19591968 rr. na ATMC
boscy, Rany BO3MOXKHOCTb YCTAHOBHTb DSl HHTEPECHBIX 3aKOHOMEDPHO-
HOCTeH, OTpaXKalUUX peakUHH DacTeHMii He TOJbKO Ha Ppas/HYHBI}
(OH yBJaXKHEHHS, HO W HA BeCb THADOMETEODOJOTHYECKHH DEeXHM II0-
CeBOB XJOfMuaTHHKA. [1o/ieBbie ONBITH IO3BOJH/H KOJHYECTBEHHO Olle-

'HHTb BJIMsIHAE DaJHAIMOHHO-TENJOBOTO DeXHMA M XAPAKTEPHCTHK _

MHKDOKJIHMaTa Ha Ipouecchl (pOpMHPOBaHHA KOpPoGoYeK XJIOIIanHHKa.J
~CTaTHCTHYECKHH aHAJH3 MaTepHaJOB SKCIEPHMEHTAbHBIX Ha6JII0-
JeHull 10Kasaj, YTo MeXAy 4ucaoM cpOpMHPOBABIIHXCS KOpPOOOUEK, -

/ TIOTJIOULEHHOM XJIONMYAaTHHKOM CYyMMapHO# paJuanyefl 1 paaHalHOHHBIM

6a/1aHCOM PACTHTEILHOIO MOKPOBA XJONYAaTHHKA CYLIECTBYeT JOBOJILHO
TecHas CBS3b, ONHCHIBaeMasi B IIeDBOM npﬂ6ﬂnmeﬂnn CJle/y IO MH
YPaBHEHHSMH:

nc=50Q:+8, (3.5)
) r==0,83 4 0,048, S, +-8,6 xopoGouex;
= 6,7Rx + 13, ' (3.6)

r=0,86 + 0,045, S,= 48,0 xopoGouex,

TAe 7nx — KOJH4eCTBO KOpobouex, cPOpMHpOBABIUHXCA HaA eIHHHIE
niomanyn nocesa (1 M%) Ha paty packphTHA NEPBHX KopoGouek; Qx
H Rx— COOTBETCTBEHHO CYTOUHAst CyMMa IIOIVIOLLEHHOH CyMMapHOH
pajHalMH ¥ paJHauYOHHOrO 0ajlaHCa ‘PAaCTHTEJBHOIO HOKPOBA XJOII-
YaTHHKA B CpeJHEM 3a NePHOJ LBeTeHHe — pacKphiTHEe NEePBHIX KOPO-
G6ouer, MJIx/m2

CymecTByeT TakKe xopomasi cBsidb (r = —0,725) mexny uucjom
copmMupoBaBIIHXCS KOPOGOUeK H CPEAHHM CyTOUYHBLIM 3HaYeHHeM Typ-
6y/neHTHOro TensooOMeHa 3a NepHOJ LBeTeHHE — DACKPhiTHE IepBhIX:

‘KOpOOOYeK: 10 Mepe yBeJHUeHHS NPHUTOKA TelJa H3 BO3AyXa K Aes-

TEJIbHOH II0OBEPXHOCTH OTMeuaercsl BO3pacTaHMe 4uHcJa KOpoGOYex.
Auasnorpynasi 3aBHCHMOCTB NPOCJIEXHBAETCS TakkKe MeXAY YHCIOM
Kopo6oyex u napamerpoM P/LE. Jlannas cBa3b GoJsee TecHast H OIH-
CHIBaeTCs CJeAYIOLIUM ypaBHeHHEM:

fe=7,0 — 0,245X, | 3.7)
r=—0,87 +,0,038, S,=--1,1 Kopoﬁoﬁex,

e flx — YACI0 KOpOGOUeK, CPOPMHPOBABIIMXCS HA OLHOM DACTEHHH
Ha JaTy pacKphTHS LepBHX kKopobouek; X — orHomrenue (%) cpen-
HEero CyTOYHOrO 3HaYeHHs TypOyJeHTHOro tenjoobMmesa P K cooTBer-
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“CTByIONIEMy 3HAUYEHHIO 34TPaT TEIJAa Ha CyMMapHOe chapeﬂne LE

34 IEPHOJ IIBETEHHE — PACKPLITHE IEPBBIX KOPOGOUeK. :
-»-;% ~Takum obpasoM, KouHYeCTBO KOpoGouex, cHOpMHpPOBaBIIHXCS Ha
ary HAaCTyIJIEHHs. (asbl PaCKPBITHS NEPBHIX KOPOGOUEK, HAXOAMTCS

B TECHOH 3aBHCHMOCTH OT TeIIO- H BJIaro00eCeueHHOCTH [OCEBOB

B IIEPpHUOJA HaKOINJICHHA IJOAO3JEMEHTOB XJIOH'-IaTHPIKaﬁ.ﬂeB\OBaTeﬂbHO
MOZKHO OXKHJATb, UHTO MEXIAY KOJHYECTBOM Kopoﬁaqu Ha paty #HayaJnaa
HX pacxpmmﬂ Ay K CYMMaprIM HCIIApeHHEeM 3a nepno,a I[BeTeHHem—

: nK' wm,
- MO0F

900
70

500 Puc. 3.3. 3aBHCHMOCTb KOJIHYeCTBA KO-

poBouek nyx OT pacxonoB Baaru AW sa

 TIepHOJ, LBeTeHHe—DACKDHITHE UEPBHIX

KopoOoueK 1npH pasiHYHOM YPOBHE 3a-
- Jeranns TPYHTOBHX BOJ,.

300

I—mpuxe 3 M; 2—or | no 3 M.

PackpiTHe MepBHIX Kopofouex £ MM AOMKHA CYUIECTBOBATH XOpouas
KOPPEJIAUHOHHAS CBSI3b, KOTOPAS H OTMEUAETCS B JCHCTBHTEJBHOCTH,
OHa Bblpaxaercs ypaBHeHHeM

e = 0,0257E Toe, o @)
. r=0,85 0,044, S,= 1,1 KopoSouxn. |

e

HocTarouso .BbHICOKOE 3HAUeHHe KO3(h@HIiueHTa Koppemunn npn-
BEJIeHHOTO, ypasHeuus (3.8) OKA3bIBALT HaJIHYHMe TECHOH CBASH MEXKAY

conocmsmewmwm BeJIHUHHAMH. ,H.aHHO(:‘ ypaBHeHne HpHMeHHMO nJst -

3HaveHunf cymmapﬂoro ucnapenust or 260 no 525 MM, ompejensemMoro
MeTonoM Temjosoro Gamanca [54]. B nasbHeffuieM aHasorHYHbie
YPaBHeHHs CBSI3H yCTAHABJMBAJNHCH HE TOJIBKO HA OCHOBAHHH pPe3yJib-
TaTOB 9KCIEPHMEHTANBHBIX HCC/ICNOBAHHMH, HO M C anBJlequHeM Mare-
pHaoB HaGJIOAeHHHA THAPOMETCTaHIAH.

Ha puc. 3.3 npencrasiena 3aBHCHMOCTD KOJHUECTBa chOpMEPOBAB-
1Hxcs KopoGoueK Ha AATy PACKPHITHS TIEPBBIX KOPOGOUEK OT PACXO/OB
BJIATH M3 METPOBOTC CJIOSl TOYBHl 34 HEPHOJ [BETEHHE — PaCKpHITHE
TepBBIX KOPODOUYEK CPEHECHientlX COPTOB XJOMYATHHKA, BOSAENLIBAE-

MbIX. Ha TIOYBaX KaK ¢ TJyO6OKHM, TaK U ¢ OJH3KHM 3aJeraHueM rpyH--

TOBBIX BOA. [Ipu raryGoKOM 3aJeraHuy IPYHTOBBIX BOL PACTEHHSE XJIOM-
YaTHHKA PasBHBAIOTCH NPH MEHbINHX, & IPH GJHMSKOM — IpH GO/bIIHX
3amacax MPOAYKTHBHOM BJIaTH B MeTposovx CJI0€ MOYBBL

86

d
160 200 3230 AW MM . TayGuHa ypoBHS sajleraHHs TPYHTOBEIX BOJ:



Aunanus-puc. 3.3 nokaspiBaeT: a) CBA3b MeXKJAy YHCJIOM KOPOOOUEK
na 10 M? ¥ pacxojamy BJAarTH, ONpeJeJeHHHIMHA O YIPOLIEHHOMY ypaB-
HeHH10 BoAHOro Gagaanca [57],.B mpenesax UCNOJBL3OBAHHOTO “Marte-
pHana 6JH3Ka K anMOJmHeﬁHoﬁ; 6) cBSA3b KOJMYECTBEHHO DPA3JHUHZ
It TepPHTOpUH ¢ MaJjo# B 6oabllof rayOnHaMH 3aJeTaHus TPYHTOBHIX
Box. Paccuuransbple ypaBHEHHSI 3aBHCHMOCTH ancaa Kopoﬁouex or
PACXOJ0B BJIaTH MMEIOT C/IeAYIOUWHH BHA: ‘ :

.. @) AJs TEpPHTOpPHH, rie my6}ma 3ajlerasus rpyHTOBblx BO/L
HHKe 3 M, L

n =301 AW, — 1524, @9y
r=0, 80i0041 S, = =124,0 Kopoéoqxn Ha 10 ™% )

. 6) mas TeppHTOpHH rie  raybuHa 3aseranus rpymoamx BOJI oT
1. 103 M,

y K_325AW2+1091 @0y
‘ r_-074~%—0045 S, = :139,1 xopoﬁoqxn Ha. 10 M%

TAE fig — KOqueCTBo KopoGouex Ha 10 M% AW, 1 AW, — cyMMapHble
pacxo/pl BJaru 3a NepHoJ LiBETeHHEe — PACKPHITHE NePBHIX ‘Kopobouex:
COOTBETCTBEHHO /Il DA3JHUYHBIX TEPPUTOPHH. [Ipenesnl mpUMEHEHHS:
‘ypasuenuii (3.9) u (3.10) mus AW, cocrasasiu or 200 no 390 mm,
aas AWy — ot 80 no 290 mMm.

CKOpOCTb: HAKOIVIEHHs: KOPOOOUeK 06ycioB/ieHa HE TOJBKO YBJIaXK-
HEHHeM MOYBEI, HO H TEMIIEPATYPHEIM PEXKHMOM 3a NEPHOA HX (POPMH-
pOBaHHS. YCTaHOBJIEHHBIE 3aBHCHMOCTH UHCJa KOPOOOUEK nix OT pac-
xonoB Baard AW u cyMM 3(QeKTHBHBIX TEMIEPAaTyp BO3AYXa 2T
3a NEpHOJL UBETEHHE — PACKPLITHE HEPBHIX KOPOGOUEK C yUeTOM Ty
OuHbl 3aJeTaHUs I'PYHTOBBIX BOJ HMEIOT CJAEAVIONIMH BHA: : .

a) fJs mouB ¢ my6nﬂon 3aJieraHus rpymoablx BoJ, HAXE 3. M
(nepsas rpynmna) .

nx=2,08 AW, 4 0,62 . Toq — 401,8, (3.11)
R=0,84 40,012, S,= 78,2 xopoGouku Ha 10 m?,

6) nJjas HouB C I‘J1y6HHOH 3aJleraHusi IPYHTOBHIX BOA OT 1 1o 3 M
(BTOpaH rpyuna)

L me=1,42AW5 40,75 X, Top — 146,2, (3.12)’
- R=0,81+£0,016, S,= +89,4 Kopo6ouek Ha 10 M2,

ITpenensr NPUMEHEHHS] ypaBHeHHH ans AWy u AW, 1e xe, 4to I
aas ypaswenni (3.9), (3.10), a aas XT,, -~ ot 790 no 1015°C u IJIST

ZTW-T ot 820 mo 980 °C.
Kos¢ppuuuentsl koppessuun ypaBrenufi (3.11) u (3.12) noxaswi-

BAIOT, YTO YUeT TEPMHUYECKOrO PeKHMa YCHJHJ TeCHOTY CBSA3H H YMEHb-
wHn OWHKHOKY 1o CPaBHEeHMIO ¢ ypaBHeHHsAMH (3.9) u (3.10).
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TakuM 06pas3oM, yCTAHOBJIEH PSJ KOJHYECTBEHHEBIX “IMIMPHUYECKHX

€BA3eH MEXJy KOHEUHEIM HHCJOM CPOPMHPOBABHIHXCA KOPOOOUEK H

OCHOBHBIMM TupoMeTeoposoruueckumu daxropamu. OfHaKO 3TH HC-
CJENOBAHHS yAOBJETBOPAIOT TPeOOBaHHS ONEPATHBHBIX pPAGOTHHKOB
HeNOJIHOCTbIO, OCKOJIbKY B IPAKTHKE arpoMeTeOpO/IOrHieckoro ofecre-
YeHHS XJIOIKOBOJCTBA BO3HMKaeT HEOOXOLHMOCTb OLEHKH arpoMeTeo-
"POJIOTHYECKHX YCJIOBHH NepHoia (OPMHUPOBAHHS KOPOOOUEK C YUeTOM
JUHAMHKA HX HAKOIJIEHHS, T. €. OIEHKH TEMIIOB HAKOIJIEHHA CHOPMH-
‘POBABIIHXCS KOPOOOUEK MO AeKaAaM OT (askl UBETEHHS H A0 NMpekpa-
IeHHs 06pa30oBaHus HOBEIX KOPOGOUEK.

Pesyabpratsl nepBoll paspaboTKH B 3TOM HaHpaBJIEHHH H3JI0KEHBI

B pabore [38], B KOTOPO# NMPHBOAATCA KOJHYECTBEHHBIE CBS3H MEXLY
YHCJIOM C(HOPMHPOBABLIMXCA KOPOOOuek H cyMMaMH 3(QEKTHBHBIX
‘TeMIepatyp Bosfyxa (seime 10°C) za nepuon IBeTeHHEe — PACKpHITHE
niepBbix Kopobouek. B mocsenyiomiem B. B. Kapuayxosoit [39] Gruia
NpeANpUHHATA IIONBITKA YCTaHOBHTb CBS3b Mexmy TEeMIaMH HakollJe-
HHA KOpoOOUeK M arpoMeTeopoJIOTHYeCKHMH (akTopamu € yuetom
OHOJIOTHYECKHMX 32KOHOMEPHOCTeH HaKONJEHHS IJIOR0JIEeMEeHTOB XJIOIN-
yatHuka. B paGore [39] CBA3H TEMNOB HAKOIJIECHHS KOPOGOUEK € CYyM-
MaMH 3G (EKTUBHBIX TEMIepaTyp ONHCAHA IPOCTOH KCIOHEHIHAJBHOR
3aBHCHMOCTBIO _ (
. ax ‘
Y =exp (m) (3.13)

rae Y — IpOLyKTHBHOCTb MOCEBA, T. €. WHCJIO KOPOGOUEK XJIOLYATHHKA

Ha niowasd 10 M?% x — cymMa 3dQeKkTHBHBHIX TeMIepaTyp BO3ayXa
(Berme 10 °C) HapacTaloWHM HTOraM 3a NEPHOJ LBETEHHE — PacKphi-
‘THE TIepBHIX KOpoOouek. 3HAUCHHS! NOCTOSHHBIX KO3((HUNUEHTOB a U b
GBIIH TOJyYeHEl IMIUPHYECKHM IyTeM N0 (PAaKTHYECKHM AaHHBIM. X
BHaYeHUS,"HanpuMep, L4 CPEJlHeCTIe/IbiX COPTOB xJjomyarauka 108-®
u Tamkenr-1, no martepuanam crannuii Boscy, Tolitena, Kaywun u
JlanbBepsun, cocraBisiior a = 84 u b = 190. Torla . ypaBHenue
(3.13) Moxer GHITh 3aI¥CaHO B BHAE

- 8,4x ‘
Ywe;gp<m). , e

AHajIOTHYHBIE HCCJEAOBAHUSA OBLIM BBINOJHEHE HAMH C HCIIOJB30-
BaHHEM MarTepHasos BOAHO- H TemjobajaHCOBHIX Habsonenuii  [56,
68]. B xofie BHISIBIEHHUS KOPPEASUHOHHHIX CBsi3eH HAKONJEHUS NAOAQ-
3JIEMEHTOB XJIONYaTHHKA C FHAPOMETEOPOJIOTHYECKHMH (aKTopamMu AJs
CTATHCTHYECKOTO .aHa/Ju3a Oblau OTOOpaHBl Te BEJHYHHBI, KOTOPHIE
‘OKa3bIBAIOT 3aMETHOE BJMSHHE Ha JAUHAMUKY HaKOIJIEHHS KOpoGouek
XJIOMMYATHUKA H Ha TeMIbl HX pacKpbithsd. CTAaTHCTHYECKHH - aHasus
TO0KAa3aJI, 4YTO BAXKHO HOJIYYHTb YpaBHEHHE PerpeccHu AJs OnpeleeHus

CAHHGMUKH HaKOIJICHUSA Kopoéoqex XJOomMYaTHUKA ¢ KaxXIpIM (l)aKTO"

POM B OTHEJABHOCTH, IOCKOJBKY MHOXKECTBEHHBIE ~KODpeJALHOHHHE
CBsI3H 3HAUYHTEJNBHOIO YJAYUYLICHHS OLI€HKH HE HaloT. CrarucTaYecKue
XapaxTepHCTUKH NMOJYYEeHHEIX YpaBHeHHH fauwt B TabJa. 3.3. Ilpu stoM

'~ TIpHHATH CJAEeAYIOUIHEe YCJIOBHBIE 0603HayeHus:
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YpapHeHHs CBSI3M TEMIOB HAKOIVIEHHA _KOpPOGouexk xJomuarHuka coptos 108-@ u
Tamkent-1 ¢ rHAPOMETEOPONOrHYSCKUMH dakTopamu

Ta6auna 3.3

Howmep

YpaBHenHe perpecun ' ypaBHeHHs r n c TIpemen npuMeHeHHs
Uncao KopoGouex B CpelHEM Ha OJHO PACTEHHE
g =—4,5+1,38:10"2 £ Q —3,38-10~ 2 Q? (3.15) 0,93 0,95 0,9 '42--170_ M/
n_,<=~~4,0—|~é,27-10-2 2R —6,683-10-* T R? | (8.16) 6,97 0,97 0,6  21—105 MIx/m?
fg = —83,04-0,55 T E —5-10-° % E2 (3.17) 0,96 0,97 0,6  60—500 MM ‘
fig = —3,04-0,02 2 Topp —6-1070 = Tpp? (3.18) 0,9 . 0,96 0,7  180—900 °C |
Yucno xopobouek Ha nuomagx 10 M2
g = —3734-10,2 T Q —2,41-102 2 Q? : (3.19) 0,94 0,95 62,0  42—170 MIls/u?
ng = —365-}-19,5 £ R —8,8-10-2 X R2 (3.20) 0,93 0,96 66,0  21—105 Mﬂk/w
fg = —348-4-4,77 B E —5,3-10- 3 E? ' (3.21) 0,93 0,95 67,5 60—500 My
2 n5=4-250+1,7 2 Tog —0,6+10~ % Tsg (3.22) 0,95 | o‘,97 : 52,3 180—900 °C



iy — YHCJA0 CHOPMHPOBABLIHXCS KOPOOOUEK HApACTAIOUHM HTOrOM
3a IepHOJ, IBeTeHHe—pPaCKPhITHE NEPBHIX . KOPOGOUEK 1O JeKanaM,
B CpeIHEM Ha OJHO pacTeHue HJu Ha mjomanu 10 m?%

2.Q — cymMma CYTOYHBIX 3HAUeHHH CyMMapHOH pajuauuu HapacTa-.
mmw HTOrOM MO JeKajaM 3a ToT e mepuod, MILx/M?

2R — cymMa CyTOYHBIX 3HAUeHHH pajMallMOHHOro GaJjaHca XJoOI-

KOBOTO HOJIST HapacTaloniEM HTOroM 3a nepﬂo,a ¢$hOpMHPOBaHHA KOPO-
sﬁoqex M]1x/M%;

ZE — CyMMa CYTOUYHEIX sHavennfi CYMMapHOTO HCIAPEeHHSs], ONpeje-
JIGHHOTQ METOAOM TeIsioBoro 6aJsaHca, HapacTAIOIIHM HTOrOM 3a. Ie-
pxcm IBETEHHE—PACKPBITHE MEPBHIX KOpPoGouex, MM;

X Tsp — cymma 3GdeKTHBHEIX TEMIepaTyp BO3ZyXa (Bbrme 10°C)
HapacTdIoWuM HTOrOM 3a HePHOL LBETeHHe — PACKPLITHE MePBLIX KO-
pobouexk, °C.

V3  CTaTHCTHYECKHX XapakrepucTHK ypaBHenu#t (3.15)—(3.22)
MOXKHO CIeJaTh BHBOJ, YTO CYLIECTBYeT AOBOJBHO TECHAs! CBS3b MEXIY
YKa3aHHEIMH BeJJHYMHAMHU: 3HAUCHHS KOI((QUIHEHTOB NapHO# Koppes-
IHH r H KOPPeJAIHOHHHIX OTHOIIEHHH 1) COCTaBJSIOT COOTBETCTBEHHO

.0,93—0,97 u 0,95—0,97. Cpennee KBaJpaTHUECKOE OTKJIOHEHHE O pac-
CUHTAHHOTO YHcJ/a c(hOPMHPOBABLIHXCA KOPOGOUEK OT UX (haKTHYECKOro
uucaa OKasajoch paBHbM 0,6—0,7 KopoGouek Ha OAHO pacTeHHE H

~ =4 (b2... 67) gopobouek Ha 10 M2 nmocesa. ;

Cnezlyefr OTMETHUTh, YTO NpHUBeJeHHBe B TabJa. 3.3 ypasﬂeﬂnﬂ pe-
Fpeccuyl OTpPaxkalOT CBA3H YHCJA KOPOOOUEK HA PACTEHHAX XJOMYATHHKA
cpennecnensx copros (Tawkenr-1, 108- (D) C OCHOBHBIMH FHADOMETEO-

- " POJIOrHYECKHMH . (paKTOpaMI/I ILJIH YCJIOBPII/I BJI&I‘OO6€CH€‘—I€HHOCTI/I Io-
~,CeBOB, OJU3KUX K ONTHMAJBHEIM.
vxf‘ﬁ‘”ﬁaﬂee GLLH BHIABJIEHE AHAJOTHYHLE 3aBHCHMOCTH TEMIOB Ha-

"KOIIVIeHHs KOpOoGOYeK OT CyMM 2(Q@eKTMBHEIX TeMIepaTtyp BO3AyXa -

‘C HCNOJIb30BAaHHEM MaTepHaJsioB moJjesoro omeita Ha ATMC Boscy u
J@aHHBIX CIIeNHaJIbHBIX TEMAaTHYeCKHX HaOJIOLEeHME Ha THAPOMETCTaH-
uuax pecny6auk Cpenneit Asun u Kasaxcrawa. Brum nosyyers ypas-
HeHHS CBA3H JUIA CKOPOCHEJBIX COPTOB XJIONUATHHKA THIA C-47217,
Cpe/lHeCHIeNIBIX COPTOB TAHIKEHTCKOH Ipynisl, coptos 153-@, 133 u mas
COBETCKUX TOHKOBOJIOKHHCTHIX coptoB C-6030, 9078-11, 9155. U, 5595-B,
5904-H. Oanaxko 3TH 3aBHCHMOCTH TEMIIOB HAKONJICHHS Kopoﬁoqex
XJIOIYaTHHKA OT CYMM 3((eKTHBHHIX TeMmmepaTyp BO3JAyxa (BHIle
- 10°C), Kak ¥ B NpeBAYIIMX UCCAEOBAHHUSX, YCTAHABIHBAJUCH TOJNBKO

JJsT  TOCEBOB XJOMUaTHHKA C AOCTAaTOYHOH BJaroobecneyenHOCTHIO

. pacrenufi. [ToaToMy B HHX He NIOJHOCTbIO YYHTHIBAIOTCS OUOJOTHUECKHE
3aKOHOMEPHOCTH HAKOIJIEHHS Kopo6oqex XJIOMYaTHAKA, H OHH HE JAIOT
BO3MOJKHOCTH OLICHHTb BJIMSIHHE YCJIOBHH marooﬁecneqeﬁnocm noce-

 'BQB Ha IPOJYKTHBHOCTb [IOCEBOB B JHHAMHKE.

Harnapaoe npepcraBiiesde O BJIMSHHH YCJIOBHH BJarooGecneueH-
HOCTH.IIOCEBOB Ha TEMIIEl HAKOIJIEHHSI KOPOOOUEK XJIONYATHHKA MOKHO
Tnosydutb U3 puc. 3.4. B mose pHCyHKa NpOBeA€HHI TPH JIHHUH, COOT-
BETCTBYIOIlE Das3JHYHOMY YBJaXKHeHHIO moYyBHl. M3 PHCYHKA BHJIHO,
YTO KOJHYECTBO KOPOOOUEK XJONMYATHHKA NPH OJHOH H TOH XKe cymwme
9P dEeKTHBHBIX TeMIEpaTyp BO3AyXa (BLILe 10°C) pasﬂuqae'rcsl B 3a-
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BHCHMOCTH - OT BJAroo6ecneyeHHOCTH IOCEBOB, . T: €. C YIYULICHHEM:
BJIaroo0ecnedeHHOCTH TEMIBl HAKOIJIEHHS 'KOpoOOYeK BO3DPACTaiOT I-
nauboJbllee YHCJAO KOpoOOueK 06pasyeTcst Ha MOJAX C ONTHMAJbHBIM
pexxuMoM opoienus. [Ipn 5T0M BHA KPHBBIX AMHAMHKH HaKONJEHHS
KOpoOoUeK He 3aBHCHT OT BJAroo0ecneYeHHOCTH paCTeHPIH‘ BC& OHMK:
HMEIT. S- oﬁpasﬁyro tdopmy. :

Ty, K ‘ Lo
1000 '

‘800
600

: . 400
Puc. 3.4. 3aBHCHMOCTb TeMIOB Ha-
KOIJIeHHSI KOPOOOUeK - ny OT CYMM
athbexTHBHHX TeMmepaTyp BO3AyXa 200
3 Tap, 33 TEPHOA IiBETEHHe—paC-
KpHITHE HNEePBHX KOpoOouex Npu pas-
JIMYHBIX DEXHMAaX OpPOLISHUS. ‘

! i - J
n 1) 0—2—0; 2) I—dm1; i §
oz 18 xenS: 8 e n . o 20 40 600 800 DTyt

.

B pauane ¢asp nperenus HakomjeHHe KOpo6oOUex HAET MEAJEHHO.
C. moMeHTa JocTHKeHHA cyMMamu rteMuepartyp (seuue 10°C) oxouo
200 °C HaunHAETCS WHTEHCHBHOE HAKONJIEHWE KopoGouek. BHIXOA Ha
IJ1aTO HACHIIIEHUS] OTMEYaeTCs NPH cyMMax 3G GheKTHBHBIX TeMIIepaTyp:
Bosayxa 900 °C. IIpexkpauesue (GopMHPOBAHUS HOBBIX KOPOGOYexk He-
3aBHCHMO OT BJIaro06eCIIeYeHHOCTH pPAaCTeHHH CpeJHeCIeJBIX COPTOB.
XJOonuaTHHKA Haba0naeTcs IPpH HAKOIJICHHH CYMM 3¢ (EKTUBHBIX TEM-
- mepatyp -Bozayxa 1050—1100 °C. Iast ckopocHesbix COPTOB XJOMHaT-
wuka (C-4727) sror -moxkasatesnn pasen 1000 °C, u AJIA TOHKOBOJIOK- ‘
HHCTHIX COPTOB (5904- -1) ou cocrasaser 1400°C.

IaTeJbHBIH aHaJIH3 -PesyJbTaToB SKCIEPHME HTaMbHBIX HCCIEN0~
BaHI/II/I U JAHHDBIX H36JI}O,ZI€HHI/I FPIleOMeTCTaHILI/IH HOKaSaJI, qTo €CaH:
cpelHss JeKkaaHas TeMIepaTypa BO3AyXa.BO BTOpO# NOJOBHHE Nepu-
oja nnopoobpasoBanust HUXKe 18 °C, To HaKOn/JeHHE HOBHIX KOpOGOUEK
npekpamaercs. IlosToMy HHKHMM TeMIIEPATyPHBIM IIPELEJOM  AJs:
00pa3oBanys HOBEIX Kopobouex MoxHO npuusTh 18 °C. B 3T0M Ccayuae:
cymMma 3¢ ¢dexTHBHBIX TeMieparyp Bosayxa (e 18 °C) za mepuon
HBeTeHHe — NpeKpalieHne 00pasoBanusl HOBHX KOPOOOUEK COCTaBJser
s cpeanecnedbix coptos 500 °C, a A5 CKOpPOCHIENBIX U TIO3HECHEbIX
(TOoHKOBOJIOKHHUCTHIX) cOpToB 450 1 680 °C cooTBeTCTBEHHO. YCTAHOB-
JIEHO TaKiKe, YTO €CTeCTBEHHOe IpeKpalileHHe HAKOIJIEHHS HOBBIX KO-
poGOYeK NMPH HOPMAJBHEIX YCJOBHAX TeIUIO- H BJAro0GeCHeYeHHOCTH:
oTMeuaeTcs B CPeJHEM Y CKODPOCIEJBIX -COPTOB B KOHUE 6-# . mexanwl,
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Y CpeqHecHeNhX — B KOHUE 7-f JeKalb H Y TOHKOBOJOKHHCTHIX COp-
TOB — B HayaJje 10-i mexajawl, cuHTast OT AaTH LBETEHHS XJIOMYaTHHKA.

HepocraTox Baard B TeyeHHe BEreTalHOHHOTO IEPHOZA, OCOBEHHO
JI0 UBETeHHs, B NMepHOJ, IBeTeHHs W NJIOLOHOLICHHS, 3aJepKHUBAET Ha-
KOIIJIEHHE. [IIOJOBLIX OPraHoB. AHAJOTHYHO 3aMEJJIAIOTCH TaKxke U
TeMnbl pocra pacreHuf. [Ipu yuaydluenuH BjarooGecHeyeHHOCTH moce-

BOB XJONYaTHHKA B II€pHOJ LBETCHHS (1)I/I3HOJIOI‘I/I‘IGCKI/I€ IPOILECCH

pacreunﬁ BOCCTAHABJHBAIOTCH HENOJHOCTbIO. B peaynbrarte BhICOTA
pacrenufi ocraercss HeGOJbIIOH, Pa3BUTHE M TeMIEl HAKOIJIEHHS KOPO-
60ueK 3HAUHTEJIBHO OTCTAIOT, YTO 3HAYHTEJbHO CHUXKAET H ypoxan-
Hocth [27, 57, 113 u np.].

Ilns BHIABJIEHHS POJH BJArooGecneueHHOCTH NOCEBOB B GOPMHPO-

‘BaHUH 3JIEMEHTOB NIJIOJOHOIIEHHS CONOCTaBJANNCh 3aNackl BJar B pas-
JIMUKEIX CJIOAX TOYBHI, ONpeiensieMbie 1 pas B Aekaiy, ¢ AHHAMHKOM
HAKOMJEHHS] KOPoGOoueK xjonyatnuka. OHAKO XOpolIel CBASH MEXAY
YKa3aHHLIMH BeJHYHHAMH OOHApyXKuTb He yaajiock. [losToMy mpu
CTAaTHCTHYECKHX 06paboTKax MaTepHaJoB B KaueCTBe KPHTEPHS OLEHKH
BJIAT000eCHeYeHHOCTH MOCEBOB 32 INPEALIECTBYIOMHH MEepPHOJ HCIOJb-
30Bajlach BHICOTA TJIABHOIO CTeO/fA XJONMYATHHKA Ha JaTty HacTyImJje-

HHA QJaSbI uBeTenus.. B NPpOH3BOJCTBEHHBIX YCJOBHAX B 3aBHCHMOCTH -

OT creneHd 00ecneueHHOCTH pacTeHHi BJaarofi K HayajJy LBeTeHHS
B OOJIBLUMHCTBE CJy4aeB BHICOTA r.naBHoro crebJis XJOI4aTHHKA H3Me-
HAeTcs B npejeaax ot 20 mo 70 cm.

HaM ypnanoch yCTaHOBHTH 3aBUCHMOCTb JIHHAMHKH HAKONJIEHHS
KOPOOOUeK - XJIOMYAaTHHKA DPAasJHYHLIX COPTOB KaK OT TEPMHYECKHX
yCJOBHH, TaK ¥ OT BJaroofecleyeHHOCTH NOCEBOB, HCIOJb30BAB B Ka-
yeCcTBE TIOKal3aTedss BHICOTY IJIaBHOrO cTelJst ¥ I'yCTOTYy CTOSHUSA
pacrenuit [67, 78]. Ias pemenus sTof 3ajadyu ObLIM NpOaHAJH3H-
POBaHEl MaTepHaJbl CIEHHAJNBHBIX HaGJIONCHHH 34 pacTeHHMSMM XJIOH-
YATHHKA M JAHHbE DPEXUMHBIX arpOMETEOPOJIOTHUECKHX Ha6JI0deHHH

runpo- u arpomercrasuu#i pecnybank Cpepuei Asuu, MOxmoro Ka-

3axcrana u Asepbafinxana. )

IIpenpapurensHbifl aHAJHM3 pPeE3yJabTATOB AarpoMeTEeOPOJOrHUECKUX
~ HabJIOJCHH 1O CpeJHECHeJbiM COPTAaM XJONMYaTHHKa NO3BOJHJ pas-
JeJHTh BCe JaHHBE Ha IATh TPYNN, PasJHYalOmIUXCH MeXAy cobok
3HAUeHHSMH BBICOT IJIaBHOTO creb,si Ha AaTy HacrymieHus (assl
nBerenns. [To rpynmaM BEHICOTBI I'VIaBHOTO cTe0Jsl pacTeHHil XJoOmyar-
HHUKa OBIIM OObeAHHEHH CJCAYIOUIHM 06pasoM:

I'pymna . . e 1a \ 2-9 39 . 48 5-9
Bricora, em. . . . . . .. 34 u MeHee 35—45 46—54 55—65 66 u GoJee

- Jndg Bcex rpynn OblH IOCTPOeHHl rpaHKH 3aBHCHMOCTH TEMIOB
HaKOIJIeHMsT- yucsa c(QOPMHPOBABUIIMXCA KOPOOOYEK cpelHeCHeJBX
coproB xjomuatHuka (Taumkenr, 108-®) or cymM sddekTHBHHX TeM-
mnepatyp Bo3ayxa (smime 10°C) 3a mepuoj LBeTeHHe—IIpeKpallleHue
o6pasoBaHusl HOBLIX KOpobouek. OOuiu#i xapakrep cBsisefl BHpaKaercs
S-06pa3HEIMU KPHUBBIMH HE3aBHCHMO OT BBICOTH pacTeHuH#. Jrta 3aKo-
HOMEpHOCTb IIPHCYILA H CKOPOCHEJEIM, H TOHKOBOJIOKHHCTHIM COpTaM
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xJonuatHuka. Jasi npumepa Ha puc. 3.5 mpeiacrasseHa 3aBHCHMOCTDb
TEMIOB HAKOILIEHHS KOpoOOUeK XJONYaTHHKA CpeJHecCHeJbX COPTOB
oT cyMM 3(()eKTHBHBLIX TEMIEPATyp BO3LyXa JIJifl BLIEOTH IJIABHOTO
crebast 35—45 cm.

JLas BCex IpYII 3aBHCHMOCTH HAKOIICHHS Kopo6oqex Nk OT CYMM
3(eKTHBHBIX TeMIepaTyp BO3AyXa (Bbille 10°C) x = qu, OTHCHIBA-
eTesl JIOTHCTHYECKOH (yHKIueH:

. L
g wm . . . o % e %0, .
8¢ : o oo °*

0 200 W0 500 80 ZTap C

Pric. 3.5. 3aBHCHMOCTb TeMIOB HaKONIEHHs KOpoOOueK ryx XJONYATHHKA CpejHecIe-
AHX COPTOB OT CyMM 3((eKTHBHHIX TeMmepaTyp BO3xyxa.y, lag.

1-s rpynna (BeicoTa pacreHuii 34 cM H MeHee)
6,8

M=~ - 1015204 —0.0082% ’ ) (3.23)
2-s1 rpynna (Bbicota pacrenu#i 35—45 cm)
' 8,0 . '
e = 1 10"5%7 —0,0088% ' (3.24)
3-s1 rpynna (Bbicora pacrennii 46—54 cm) '
9,4 .
Mo = e =00 (3.25)
4-g rpynna (BeicoTa pacteHHit 55—65 cum) v
10,2 )
e == |+ 101098~ 0.0086% * (3‘26)‘

5-s1 rpynna (BicoTa pacremuit 66 cM u Gosee)
- 11,4 __ .
e == QLT =000 | (3.27)

Ypasrenus (3.23)— (3.27) moJy4eHbl AJS IYCTOTH CTOSIHHS XJOI-
YaTHHKA, PaBHOH B cpeaneM 98 rhic. pactenuii Ha 1 ra.
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EOGHLGKBBQCTHO YTO OT TYCTOTH CTOAHHSA paCTeHPIH 8aBHCAT POCT,
o pasBuTHe H IJAOAQHOILIeHNEe Ja1000# CeJIbCKOXOSHI/ICTBeHHOH Ky.}‘IbTypr,

B TOM UYHCJ€ H XJomiaTuuka. JLJIs TOcJefHero HMeeTcst CTPOro ompe-
AeneHHAs 3AKOHOMEPHOCTb: 4eM OOJblUe IycToTa CTOSHHS pacTeHni,
TeM MeHblllee UHCJIO KOPOGOUYeK HAKaNIMBAeTCA HA OJHOM KycTe H
HaoGopor. [Tostomy aJst Gosee NOJHOH arpomeTeQQOJlomqecxon xa-

” v

Ny wm

51y

1 I L i . ]
0 & 90 wg 10 720 mbIC. /za
fycmoma  cmogHud - pacmeHud .

Puc. 3.6. 3aBucHMOCTb uHcJa CHOPMHPOBABIUHXCA KOPOGOUEK iy HA OJHO DAaCTEHHE
XJIONYATHHKA cpefHecnensix coproB (108-®, TamxeHT) OT IyCTOTHI CTOAHMSI pac-
TeHui.

PaKTepCTUKH YCJIOBHH . GOPMHPOBAHHS ypoxkKas XJOMYaTHHKA HeoOBxXo-
JUMO VYHTHIBATH U TYCTOTY €ro CTOSHHSA, T. € IJOLLaAb NHTaHHS OJ-
HOTO pacTeHHs XJOMYaTHHKA. 3aBHCHMOCTb UHCIA chopMHpPOBaABIINXCH
KOpOGOoUek XJomuartuuka cpepsecnensx copros (108-®, Taumkent) ot
TYCTOTHI CTOSAHHSA TNOKasaHa ua puc. 3.6. Jlannwie paccyurtansl B fpe-
Jefax TYCTOTH cTOsiRHst oT 65 1o 130 teic. pacrenuit na 1 ra. Taxas
IyCTOTa CTOSIHHS DACTCHHA 4acTO BCTpPeYaercss B IPOH3BOACTBEHHBIX
yCJAOBHSAX B IOC/JeLHHe rofibl. Kax BUAHO H3 puc. 3.6, npn H3MeHeHHH
rycrorsl crosinust ot 70 po 130 Thic. pacrenuit Ha | ra cpepHee KOJH-
4ecTBO KOpOGOYEeK Ha ONHOM pPAaCTEHHH ymenbinaercst ot 14,5 go 8,0.

Ha puc. 3.7 mokasana nuHaMHKa HaKOIJIEHHS Kapo60qu B 3aBH-
CHMOCTH OT CYyMM 3((eKTHBHELIX .TeMIepaTyp, HAUHHAs OT AATH IBe-
TeHHs, AJS [OCEBOB CpeJHecneabX cOproB xjaonuatHuka (Tamkent-1,
108-®) ¢ rycrorofi croguuft pacrennfi 80, 100 u 120 toic. na 1 ralIlpu
HAKOIIEHHH CYMMBI 9((QEKTHBHLIX TeMIeparyp 1100°C, . e. koraa
OpaxkTHUECKH B JaJjbHellleM He HabJao0gaercs o6pa30BaHHﬂ HOBBIX

Kopoﬁoqex 4HCJIO ccpopMHpOBaanxc;i KopoOouex Ha ITIOCEBE C IYCTO-

TO# crosHus pacrenu#l 80 Thic/ra cocraBasger 12,5, a Ha moceBax ¢ ry-
croroit crosuust 100 u 120 rteic. pacrennit Ha 1 ra COOTBETCTBEHHO
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10,0 u 83 Kop06‘0qu3fIQq'm aHaJIOTHYHBIE UUPPH MOMKHO NOJYYHTh
no puc. 3.6: npu rycrore cTosHus pacrenuit 80 Teic/ra moayuum 12,5,
npu 100 u 120 Toic/ra — coorBercTBenHo 10,0 u 8,4 xopobouek B cpen-
HEM Ha OJHOM KyCTe XJONYaTHHKA. B 060MX ciayyasx 3Ha4YeHHs 4HCJIa

KopoGouex coBmagaior. CleloBaTebHO, NMONPaBOYHLIH KO3 dHuMEHT

g wm
1
12 )
. ;;/,
10+ Lo ,_‘/ . 2
.—/‘KF' ‘
8t 3
6 .
Puc. 3.7. ldHaMuKa HaKOIJIEHHSA
KOpoOOUeK fix XJIOMHATHHKA B 3a-
BHCUMOCTH OT cyMM 3ddeKTHB-
HBIX TeMIepaTyp BO3fyxa H ry-
CTOTH CTOSIHAS pacTeHuil. y ;
TycToTa CTOSHHA pacTenuft, Teic/ra: P e L L - L d
¥ 1) 80; 2) 180; 3) 120. gl? 200 400 600 800 1000 .ETaq: C

-

B [epBOM NPHOJHMKEHHH MOXKHO NOJYYHTb IO CJHENyIOlleH, B3ATOH U3
pabotel [78] ¥ HecKO/MBKO YTOYHEHHOR (opMyJe:

K= I;fp +c, (3.28)
. P
rae [cp — cpeliEaa (akTHyecKas IycToTa CTOSIHHS pacTeHHi (nnsa xo-
TOPO# yCTaHOBJIEHH ypaBHEHHS CBA3H), Thic/ra; I', — rycTOTa Iocesa,
" AJs. KOTOpO# paccunteBaercs Koaddunuent K;; ¢ — cBoGOAHBIN napa-
merp, pasaui 0,028.

Vpasrerns (3.23)— (8.27) GbLIu. NOJYUYEHH AJS TYCTOTH CTOSHHUS

pacrenni 98 Thic/ra. ILas mepexoxa Ha PacyeTHYIO TYCTQTY CTOSHHA
80, 100 u 120 teic/ra koadhdunuentsr K;, Kp, Ks uMelorT cilenyomue
3HAYeHHI: : '

Ki— -5 10,095 — 1,225 40,025 — 1,95,
Ke =g + 0,025 = 0,98 40,025 — 1,005,
120

AHanornyHLIM myTeM GbLIM HOMYYEHb NONPABOUHbIE KO3 DOUIHEHTH
JJIsL_ CKOPOCTIENBIX H TOHKOBOJIOKHHCTBIX COPTOB.

K3 = -+ 0,025 = 0,817 + 0,025 = 0,842.
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Ha. puc. 3 6 nuHHs CBS3H NPOBENEHA IO YPABHEHHIO

nxmloK,—IO( _+0025) . (329)

Hduast yrobcrBa IHOJB30BAHHS INPH pacque yHeAa HAKOMHBIIMXCSA

 KOpOGOYEK CPEAHECHeNHX COPTOB, BO3JE]LIBAEMLIX NPH JOCTATOYHOM

BJIAroOGECeYeHHOCTH IIOCEBOB W - BBICOTE TIJIaBHOrO cTebas h =
= 55... 65 cM, Ha OCHOBaHHH TOJYYEHHHX CBSI3eH COCTABJEHA
TabJ. 3.4, Ie TaKXe NpeiCTaBJeHO YHCAO C(QOPMHPOBABIIMXCS KOPO-
Gouek nasi ckopocnensix copro (C-4727), a B Taba. 3.5 aHasornyHbie

JlaHHBIE NPHBOAATCA [JS TOHKOBOJIOKHHUCTHIX coptoB (5904-H) B 3aBu- .

CHMOCTH OT CyMM 3((EeKTHBHLIX TEMIEpaTyp BO3AyXa (Boime 10 °C)
¢ yueroM HauGosiee YacTo BCTpeyalomelics B HpOHBBOlICTBeHHbIX ycJo-

' BHAX TYCTOTHI CTOAHHA paCTQHI/IH

- OfHaxo cjeLyer y4ecTb, YTO TPH BHICOKOH TEXHOJOTHH BOSlIeJIbIBa-
HHA XJIOMYAaTHHKA ¢ YUY€TOM KOHKPETHBIX . IMOIOJAHBIX YCJIOBI/II/I HaxKoIje-
HHE KOpoOOoYeK MOXKeT OHTb 6oJsiee HHTEHCHBHBIM, H K MOMEHTY CO3pe-
BaHHA IEPBHIX KOPOGOUEK “HHCJIO c«bopmnpoaasmnxc;{ KopoGouex Ha
eJMHHIIE NJOINAJAH TNoceBa Moxer OuTh Ha 10—15 9% Goablue, yem
YHCI0 KOpoOouek, pacCuHTaHHBIX 10 Ta6a. 3.4.

C napyro#i cTOpOHEI, HapyllleHHe TeXHOJOTHH BO3JEJLIBAHHSA, YXYJ-
ieHHe BJAarooGecneyeHHOCTH OCEBOB M T. . IPHBOAAT K yMEHbIIEHHIO
CKOPOCTH HAKOIJIEHHS Kopobouex, U uHca0 c(hOpMHPOBABINUXCS KOPO-
Gouex Ha €IMHUIY MJoLlaju MoxKeT OuTh MeHblle Ha 25 % u GoJee,
YyeM IIPH ONTHMAJBHBIX YCJIOBHSX.

Pacyer xosnnyecTBa cOPMHPOBABIINXCA KOPOOOUEK MOXKHO NPOBO-
JIUTh TOCJe NOJyueHHs (akTHYECKMX CBeJeHMI O JaTe HacTyIJIeHHs
¢daspl uBeTeHHs xJonyatrHHKA. [Ipn HeOOXOAMMOCTH OXHAAEMOE KOJH-
uecTBO C(POPMHPOBABIIUXCA KOPOOOUEeK MOKeT ObiTh pacCUMTaHO H
B GoJiee DaHHHE CPOKH, B 3TOM cJydae HeoOXOZMMble JJs pacuera

SHAYEHHS TeMIepaTyphel BO3JyXa 6epy'rc;[ U3 Nnporgosa noroampl HJIH

0 CPeJIHHUM KJIMMAaTHYECKHM JaHHBIM.

[IpuBenem npuMep pacyera 0XKHJaeMOro KoJIHYeCTBa cPOPMHPOBAB-
muxcst kopo6ouek. Mcxonnsle nanuble: ceB xJonuaTauxa copra C-4727
nposefien 27 ampesiA. LIBeTeHHe XJOMYaTHHKA HACTYNHJIO 8 HIOJS, Ty-
CTOTa CTOSIHHSI pacTeHHH Ha 3Ty Aary cocrasaser 79,2 Twic/ra.

Jlns pacuera BLINHMCHIBAIOTCHA OXKHIAEMbIE€ CPElHHE JEKaJHBIE TeM-
neparypel BO3AyXa Ha HIONb U aBIYCT, a TaKXKe OIpejesaerca oxuniae-
Masl jara pacKpHTHs TepBEX KOPOOOueK AJs YCTaHOBJEHHA UHcsa
copMupoBaBIInXCcs KOpoOouek Ha 3Ty Aary. CHauasa onmpelessiorcs
cyMMBl 3G (heKTUBHLIX TEMIEpaTyp BO3[yXa IO AeKajaM, & 3aTeM Ha-
pacTarmomuM HTOTOM OT JaThl LBeTeHHS 10 1 ceHTaA6ps MM 10 HAaTH
pPacKphLITHS IepBHX. Kopobouek (rabJ. 3.6). lanee, ucnosnp3osas jaH-
Hpie Tabu. 3.4, o cyMMe 3QGeKTHBHBHIX TeMIepaTyp BO3[yXa oupele-
JisieM KOJIMYecTBO COPMHPOBABIIHXCA KOPOGOUEK HApAaCTAIOLIUM HTO-
rOM Ha NOCJeIHUH JeHb AeKajbl.

Ilo naumbiM Taba. 3.4 HAXOAMM, UTO OPH TYCTOTE CTOSTHHS DacTeHHH
79,1 TeIc/ra (mo Taba. 3.4 Gepercst rycrora 80 Toic/ra) Ha 21 wuioas
B CpelHEM Ha OJHO pacreHHe HaxomuJoch 1,0 xopobouexk, Ha 1 aBry-
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Tabauuna 3.4

" JluHaMHKa HaKOMJeHHs KOPoGOuex XMONYaTHHKA B 3ABHCHMOCTH Of cymm s(dexTusnbix TemnepaTyp Bosayxa (Beime 10°C)

16

M I'YCTOTH CTOSIHHS pACTeHHit
Cymma adexTuBHRIX TemmepaTyp Bo3ayxa, °C
T'ycro-
Ta, : :
THc/ra | 150 200 250 300 | 850 400 450 500 550 600 650 700 750 800 900 1000 | 1100 |, ‘1200
Cxopocnenpie copra tuna C-4727
. 70 0,8 1,0 1,1 1,5 2,3 3,2 4,3 5,6 68 82 9,4 10,7 12,0 13,2° 14,2 14,4 14,5 14,5
80 0,7 0,9 1,0 1,4 20 2,8 3,9 5,0 6,2 7,3 8,4 9,6 11,0 11,6 12,4 12,6 12,7 12,7
9% .0,7 '0,9 1,0 1,83 1,8 2,5 3,5 4,4 5,4 6,4 7,4 8,3. 9,2 10,2 10,9 11,1 11,2 11,2
1000 0,6 0,9 1,0 1,3 1,7 2,2 3,1 4,0 4,9 5,8 6,7 7,6 8,4 9,2 9,9 10,1 10,2 10,2
110 o6 0,8 1,0 1,2 1,5.20 2,8 36 44 52 60 68 7,5 82 9,0 9,2 93 9,3
Cpeanecneaste copra tuna 108-®, Tamxgent-1 :
80 0,9 1,3 1,8 24 34 48 5,8 7,0 80 9,3 10,1 10,8 11,4 11,8 12,1 12,4 12,6 12,6
90 0,8 1,2 1,6 2,1 3,0 4,2 5,1 6,2 7,3 8,3 8,9 9,6 10,0 10,5 10,8 11,0 11,2 11,2

100 0,7 1,0 1,4 ‘1,9 2,7 3,8 46 56 6,6 7.4 8,1 8,6 9,1 9,4 9,7 9,9 10,1 10,1

110 0,6 0,9 1,3 1,7 2,4 3,4 4,1 5,0 5,9 6,6 7,3 7,7 8,2 8,4 8,7 8,8 9,0 9,0

120 0,6 0,8 1,2 1,9. 2,2 3,2 3,7 4,7 5,3 6,2 6,7 7,2 7,6 7,8 8,1 8,2 8;3 8,4

: . 4 v ~ Tabauna 3.5
JuHaMuka HaxomJeHus KOPOGOueK XJONHATHHKA TOHKOBOJNOKHHCTHIX cOpToB (Tuna 5904-H) B 3aBHCMMOCTH OT CyMM
adexTurHbIX Temneparyp Bo3gyxa (Bhime 10°C) M rycTOTH CTOSHHSA pacTeHHi ‘
Cymma spdeKkTUBHBIX TemnepaTyp soanyxa, °C

I'ycroTa " "

CcTOAHNA, .

ThIC/Ta 200 300 400 500 600 700 800 900 1000 | 1100 1200 1300 ‘ 1400 1500 | 1600
90 0,8 2,1 3,4 6,4 8,3 11,0 13,8 16,5 ‘ 19,4 22,0 23,6 23,9 23,9
100 0,7 1,9 3,1 58 7,5 9,9 12,4 15,0 17,5 19,8 21,3 |, 21,6 21,5
110 . 0,7 1,7 2,8 53 6,8 9,0 11,3 13,6 15,9 18,0 19,8 19,5 19,5
120 0,7 1,6 2,6 4,8 6,2 8,2 10,3 12,5 14,6 16,5 17,7 18,0 18,0
130 0,6 1,5 2,4 4,5 5,8 7,6 9,5 11,5 13,5 15,3 16,4 16,6 16,6
140 0,6 1,4 2,2 4,1 5,4 7,1 9,0 10,7 12,5 14,2 15,2 15,3 15,8
150 0.6 1,8 2,1 3,8 5,0 6,6 8,3 10,0 11,7 13,2 14,1 14,2 14,2



cra—4,1, Ha 11 aerycra —7,7; va 21 aBsryera— 11,5 u, HakoHen, Ha
1 ceursabps — 12,0 xopobouex. Oxunaemast jata PackphITHS MepBHIX
kopoGouek — 19 aBrycra. CaefoBaTesbHO, Ha 3Ty AATy MOXKHO OXH-
jgath HakomieHus 11,1 kopoGOUKH Ha ONHOM pacTeHHH.

[TpoBesieHHBIE N0 METEOPOJIOTHYECKHM H (PEHOJIOTHYECKHM AAaHHBIM
Taxme pacuersi-yHcaa cHOPMHPOBABUINXCS Kopoéoqex 3a mepuoi pasa

Taﬁﬂﬂua 3.6

Pacqu OKHAAEMOTC KOJMYECTBA - CHOPMHPOBABIIHXCS Kopoﬁoqex o cymme
a()peKTHBHBIX TeMNepPaTyp BO3JLyXa

viI | VI

JeKana

ITokasatesn
31 1-1 2-q

(
|

Cpenuss mekagnas TeMmeparypa Bo3- 28,1 30,8 28,1 26,1 27,1 24,6
nyxa, °C : : i :
Cymma 3ddeKTHBHEIX TeMIepaTyp BO3-

R

AyXa -
32 JeKajy HapacraloliuM HTOroM 182 208 199 161 171 161
OT JaTH IBETEHHS XJIOMYATHHKA Ha 54 262 461 622 793 854

MOCJeRHHH JeHb JeKajbl -
KoanuecTso chopMHpOBaBLIHXCS Kopo-
Gouex S
HapacTalolulUM HTOTOM S . 1,0 4,1
1,0 3,1

I 1
3a Kekany : : R 6 -

7 ,B 1
3, 8

1 0
3, 5

2,
0,
npereHHst — 1 ceHTAOps 3a 060 FoA MO3BOJAT CYAHTb O CTENEHH
G/IaTONPHATHOCTH arpoOMETEOPOJIOTHYECKHX YCJIOBHH KaxKIO0ro.rojia AJs

HAaKOIJIeHHs KOPOGOYeK -XJOMYATHHKA PAasJHYHBIX COPTOB IO BCeM
XJIOMKOBOAYECKUM pafioHaM.

23.3. KauecTBeHHbIE MOKA3aTeJqH XJAODKaA-ChHIPIA
B nepuom thopmupoBaHus KopoGouek

Ba:»m{enmen 3ajaueil XJIONMKOBOJACTBA SIB/SETCA BCeMEPHOe yBe-
JIMYeHHe IPOHM3BOJACTBA XJIOIKAa-CHIPIA 3a CUeT TOBBILIEHHS ypoxai-
HOCTH XJIONMYATHHKA H YJAYYIIEHHS TEXHOJOTHMYECKHX CBOHCTB BO-
JIOKHA NPH NJAHOMEDHOM COKPALieHMH ITOCEBHON IJIOmAAH. B CBssH
C 9THM 0CO0YI0, aKTyaJbHOCTh IPHOGPETAIOT HCCIENOBAHUS BJHSHHSA

IOTOAHBIX YCJIOBPII/I Ha KayeCTBEHHbIe MNOoKasareJHu BOJOKHA H XJONKa-.

celpua (HJHHY, 3PeJOCTh H KPENOCTh XJOINKOBOIO BOJIOKHA, OTHOCH-
TeJbHYIO PaspLIBHYIO €ro JIJIHHY, MeTpHYECKH{ HOMep, HHJeKC BO-
JIOKHA, MacCy OxHOH KopoOoukH, maccy 1000 mT. ceMsiH, BBIXOJ, BO-
JIOKHa H Jp.). Bce KauecTBeHHble NOKA3aTesNH XJONKa-ChIPila 3aBHCAT
OT GHOJIOTHYECKHX OCOOeHHOCTEeH COpPTOB XJONYAaTHHKA, TEXHOJOIHH
BO3JE/bIBAHASA M HX TeHETHYeCKH OOYCJIOBJEHHOH peakuHH Ha dax-
TOPHl OKpyXKalollefi Cpemsl, B TOM YHCJIe H Ha MeTeoponoquecxne
YCJIOBHS MePHO/A BereTalHH paCTeHPIH

\
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XJIONKOBOE BOJNOKHO ¢ JaBHHX Bpemen HBJIHeTCH Oﬁ’beKTOM cepb-
| @3HBIX. HCCJef0BaHHfl GHONOrOB, GHOXHMHKOB, XHMHKOB, TEXHOJIOrOB,
($H3KKOB, a B IOCJEIHHE TOAbl H arpoMeTe0pPOJIOroB.

VMcropusa u3ydyeHHs XJOINKOBOrO BOJIOKHA OepeT cBoe HauaJjo ¢ 80- -X
rozos mpouuioro croserusi. B paGore [128] mpuBonATCst pesyJsbTaThH
HAOJIOfNEHUHA TexX JieT 3a pa3BUTHEM BOJIOKHA B IlepBble AHH NOCHE
OIJIONOTBOPEHHS] CEMSIOUYKH XJOMuUaTHHKA. 3a nocnaennue 20—25 jer
HAIIEro BeKa OHOJIOTMSI DasBHUTHS XJONKOBOFO BOJIOKHA B OHTOre-
He3e, MU3MEHUHBOCTb IDH3HAKOB, OINpEje/AIoHX TEeXHOJOTHUECKYIO
IIEHHOCTb BOJIOKHA, B Npolecce pocTa IOJ, - BJAHMAHHEM - (AKTOPOB
BHELIHel Cpenbl SBJSAJHCH OOBEKTOM HCCJEJOBAHHS MHOTHX YYEHLIX
KaK 3a pyGexom [132, 136, 141], rak u B Coserckom Coiwse [33,
35, 89, 119]. Tak, B paéoTe [132] olpejie/ieH0 BJMAHHE TeMmiepa-
TYpbl Ha KOMIOHEHTHl ypoxKas M Ha KauyecTBO BOJIOKHA COPTOB XJOI-
YaTHHKA pA3HOro NpoHcXOoXAeHHS. ONBITH MPOBOJHJNCHL B OpaHKe-
pee M MOJEeBHIX YCJOBHSAX. AB’I‘OpaMH ObLIO YCTAHOBJIEHO, UTO eCJH
3aBaA3u 006pasoBajNCh NPH jHeBHON TeMmepatype 18°C u HouHOH
13°C, Tto pmanbHefilllee pa3BHTHE IIBETKOB OLLIO 3aTOPMOMKEHHBIM H
HOpMaJibHble KOPOGOUKH He 00pasoBbBajuCb. IIpu HOBLILIEHHH TeM-
nepaTypsl y aByx coproB (Ca-491 u Akasna-1517-2) nonuxajcs mpo-
IeHT BbIXOJa BOJMOKHA. Ilpu ameBHBIX TeMmmeparypax 24—27°C u
HouHbXx 19—22°C mnorasarenu IPOYHOCTH BOJIOKHA Y HCCIHeLyeMbIX
COPTOB B OpaHXKepee COOTBETCTBOBAJH moOKazarTensiM o6pasioB BO-
JIOKHA, BhIpallleHHbIX B moJsie. Ilokasatesam AJHHB BOJIOKHA NajfaJfu
C MOBLIIIEHNEM TeMIlepaTyphH ¥ KOPOTKOBOJOKHHCTHIX copTon (Ca-481
u Ilefimactep B4B). :

P. Koxeapr n K. bBeneguxr [136] B 1979 u 1980 rr. ucciemoBaau
BJMSIHHE METEOPOJIOTHYECKHX YCJIOBHI Ha HAKOIJEHHE CyXOro Belle-
CTBa B KOPOGOUKaX y UETHIPEX COPTOB XJONUATHHKA. ABTOPH OTMe-
yawor, yto B 1980 r., KoToprifl Obly1 GoJsiee XKAPKUM H CYXHM, BOJOKHA
GLLH ILJuHHee u mpounee, ueM B 1979 r. Opmako cyxas Macca
chipiia Obijla MeHbIlE, COOTBETCTBEHHO 6bIJIK MEeHbIlIe Macca BOJIOKHA
H YHCJO CeMSH B Kopo6oqxax

AHaJIOrHYHOE SIBJEHHe OTMEYaeTcss H y COPTOB XJONUATHHKA, BO3-
nenviBaeMblXx B pecnybaukax Cpennefi Asnn Tak, Hamnpumep, 1o
nanupiv . Carrapopa [107], cpaBHHTEJBHO Jydiuue KauecTBa
BOJIOKHA XJIONMYaTHHKA COPTOB C-4727 u Tamukent-1 OTMEYaJuch MpPH
Gosee HHBKOM ypOXKae CHIpIA, T. €. Ha OPONIAaeMOM THIHYHOM Cepo--
3eMe C POCTOM YpOKast XJONKA-CHpPLa AJHHA XJOIKOBOFO BOJOKHA
yMeHbslIaJsach.

B xuzonkosopuecknx pecmy6iurax Coserckoro Coi03a BOBJENEIBA-
IOTCS1 CPENHEBOJIOKHHCTHIE M TOHKOBOJIOKHHCTHIE COpTa XJIOMYATHHKA,
UMeIoIlKue JJHHY BOJIOKHA B npejenax or 30 po 45 M. I/Issec'mo,
YTO AJMHHA BOJIOKHA 3HAYMTENBHO M3MEHSIETCS] B 3aBHCHMOCTH KaK OT
BH[ @ XJIONYATHHKA, TAK M BHYTPH CaMHX BHAOB. B psge Guosornue-
ckux pabor [35, 89] YCTaHOBJIEHO, 4TO Ha J[JIMHY XJIOOKOBOTO BO-
JIOKHA BJIMSIET yBeJHYEHHEe pasMepa M Macchl KOpoOoukH, Maccel 1000
CEeMSH, MEeCTONOJIOXKeHHe KOPOOOYeK Ha KyCTe, TEXHOJOTHS BO3LEJbI-
BaHHs XJOMYATHHUKA, YCJIOBMS IOrOALl BereTamuoHHOTro mepuoxa. Ilpm
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5TOM paCTemm Kax/Joro COpTa MMEIOT CBOM HHAMBHAYaJbHbIE ocoﬁeH-
HOCTH ¥ IIO-CBOEMY peampyfo'r Hd H3MeHeHHS BCEX nepeqncneﬁumx'
¢akropos._}

HsBecTHO, 4TO arpOMeTeopo.nomquKnn PEeXKHM XJIOMKOBHIX MOJIeH
SIBJISIETCS BaXKHHIM KOMIIOHEHTOM MPHPOAHOE CPefibl H OKa3biBaeT
CYyLIECTBEHHOE BJIUsIHME Ha BCe MKH3HEHHbie NPOLECCH  XJONMYATHHKA,
B TOM 4Hc/ie H Ha Tpoueccel (QOPMHPOBAHHS KaueCTBEHHBIX H XO3fH- .
CTBEHHBIX IOKaszaTe/e€fl XJONKa- cmpua{&&)p‘ﬂaxo arpoMeTeopoJioruye-
CKHe HCCJAEJOBAHHA ¢ TOYKM 3PeHHs NpolJeMbl Ioroja — KayecTBO
~ XJIONKOBOTO BOJIOKHA NPAKTHYECKH He TPOBOAHIHCH. C Leasio BOC-
noJHHTE 3TH npobessl B 1984—1985 rr. 8 CAHHUI'MU. cosmecTHO
¢ VHcTHTYTOM 3KCIEpHMeHTaasHO! Ouoaorun pacrennit AH YsCCP
(MH2DBP) 6blin npoBefieHH! IIOJEBBIE ONBITHL H 06pa60TaHm 4pXHUB-
Hele nanipie MHIBP 1o TexHONIOTHMYECKHM CBOHCTBAM pastqulx
‘copToB XxJomYaTHHKa 3a 1969—1983 rr. [4, 33, 81].

DKcrepHMeHTabHEE HCCJIeJOBAHUS TPOBOAUJNHCH HA  OIBITHOM
yuactke MHOBP noj Tamrentom. Haryprble - naGuiomennss O6blin
OpraHu30BaHbl Ha [OCEBax pAasyIMUHBIX IO CKOPOCHEJOCTH COPTOB
xqonyaTHuka (dxcmpecc-1, C-4727, 108-®, Tamkent-1, Tamkent-2,
Tamxkent-3, Papxan, 138@ 153- D, 141 Agana- 442 T'Hza-45,
C-6022, C-6037, J1-2028 u Mesﬂla Vallay) B rozm CcOBMECTHHIX H
Ipe/lIeCTBOBABILEX HM palboT ,CeB XJONYATHHKA HCCAEAYEMBIX COp-
TOB IpoBOaMJCA B 3-fi gnekaje amnpess. Pacrenus BBIPAIIHBAHCE
npn OHTHMAJIbHBIX YCJOBHSIX arpOTeXHHKH H JOCTATOYHOH BJjaroobec-
MEeYeHHOCTH; OTMEeYasioch HACTYIJIeHHe OCHOBHHIX (pa3 pasBHTHA;
B IEPHOX 1984—1985 rr. IIPOBOJUIKCE. MHKPOKJIHMAaTHYECKHe HAabJI0-
JeHHsl. ' : ;

: B mnepuox uBereHHs XJONYATHUKA . IPOBOJAHJIACH 3ITHKETHPOBKA
IIBETKOB Ha. NepBHIX MecTax (yanax) 2—4-f CHMIOOAMAJNbHBIX BET-
Befl. Jlasi amasnusa orbupatuch KOpoGOUYKH, HauumHasg ¢ 20-1HEBHOro
u KoHuasi 70-mHeBHHIM BospacToMm ¢ 10-IHeBHBIM HHTepBaJOM OTOOpa
npo6. JunamMuka pocra BOJIOKHA H3yuaJach C 5-JHEBHOro Bo3pacra
no 70-pHeBHbif. TexHOJOTHUECKHe NPH3HAKM BOJOKHA  (KPenocrb,
paspelBHas JJIMHA H T. A.) ONpelessiuch HaduHass ¢ 30-XHEBHOrO
BO3pAcTa.

- O6bluHO TIpH XapaKTepPUCTHKE TePMHUECKHX ycnoanu nepuoja Be-
reTalHl PAacTeHHA B KaYeCTBE OCHOBHOIO NOKasaTess HCIOJB3YeTCs
. CpelHss CyTOYHas TeMmepaTypa Bosiyxa. OJHaKo He MeHee BaXKHOE
3HAYEHHe MMEIOT JHEBHBlE H HOYHBIE TEMIEpPaTypel M HX COOTHOLIE-
HHS, BJHSIOLIHE HaA IPOLECCH (bO'rocuHTesa u awvixanus [33]. Io-
STOMY TNpH BDBISBJICHHH KODPE/NANHMOHHON CBASH  TeXHOJIOTHYECKHX
(x03sficTBEHHBIX) TOKa3aTesNeHi BOJOKHA M XJOIKa-ChIpIa C arpoMe-
TEOPOJIOTHYECKHMH XapaKTePUCTHKAMH OblIH HCIOJb30BAHBL  CJELY-
IoLIHe MPEeNUKTOPHL: ,

3a nepuod noces — 83aTUe NPob

X) — cyMMa CpeAHHX CYTOYHBIX TeMIepaTyp Bosayxa, °C;
Xy —cymMMa CpeIHHX CyTOYHBIX Ae(HIHTOB HaCHIMIEHUs BO3AYyXa,
rla; : :
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3a nepuod yeerenue — 8aaTue npod

X3 — cyMMa CPeHHX CYTOUHbBIX Temneparyp Bospyxa, °C;

X4 — cyMMa MHHHMaJbHBEIX TeMmeparyp Bodpyxa, °C;

X5 — cyMMa MaKCHMaJbHEIX TeMIiepaTyp Bosayxa, °C;

X — cyiiMa 3hpekTHBHBIX TEeMIepaTyp BO3yXa, °G;

X7 — cyMMa [HeBHBIX TeMueparyp BO3Ayxa, °C;

X3 — cyMMa HOUYHBIX TeMneparyp Bos3ayxa, °C;

Xo — cyMMa CpefHHX CYTOUYHBIX Ae(HIUTOB HAaCHINEHHST BO3AYXa,
rlla. - : -

B td6n. 3.7 mpexacraBiieHH Ui TPEX COPTOB XJIOMUATHHKA SHAYE-
HHS HapHBHIX KO3()(QUIHEHTOB KOPpeJsLHH MeXAy OCHOBHBIMH TEXHO-
JIOTHYECKUMH (XO03SHCTBEHHEIMH)  [IOKAa3aTeJsIMH  XJONKa-ChIpla H
arpoMeTeopOJIOTHYECKHMH XapaKTePHCTHKaMH.

AHa/u3 ONHITHBIX AAHHHIX IOKA3HIBAeT, YTO C MPH3HAKOM CKOpO-
CHeJIOCTH CBfA3aHBE TakKue TOKasaTesHd, KaK Macca XJONKa-Chpla O-
- Ho#t Kopo6oukn, Macca 1000 cemsH, WHAEKC BOJOKHA, OTHOCHTEJNbHAS
pasphiBHAS AJiHHA. 3Ha4yeHHs KO3(P(HIHEHTOB KOPPESUH 3THX IO-
Kaszaresefl BapbHPYIOT Kak MexXay co6ol, Tak W MeXIy COpTaMH.
HaunGonvpmue smauenuss Ko3(QOHUUHEHTOB “KOPpPeJAlHMH OTMEYaloTCs
y HO3JHECHesoro copra xJsonuaTHuka J1-2028. dto ocoleHHO 3aMETHO
B InepHoj ceB—pB3ATHe 1po6. Habmopaiorcss MOJOXKHTENbHLIE 3HAYE-
HHSL KO3(QUIHEHTOB KODPEJALHM MeXAYy KayeCTBeHHBHIMH IIpH3HA-
KaMu XJOMKa-Chiplia W arpOMeTeOpOoJIOrHYeCKHMH Iapamerpamu. Klc-
KJIOUeHHe COCTaBJjisieT MeTPHUeCKHfi HOMep BOJIOKHA  (OTHOLIEHHe
JJMHA BOJIOKHA K ero Mmacce). B 3ToM cjayuae ycTaHOBJeHa OTpHIA-
TeJbHAs KOppeJasAlHus, U AJas HNo3fHecnesoro copra J1-2028 compsa-
HKEeHHOCTh BHIpaxKeHa 6oJee BHICOKUMH 3HAUCHHAMH KOppessauuu (0T
—0,84 no —0,95). -

KayecTBeHHEIe IOKa3aTeJH XJONKOBOTO BOJIOKHA (OTHOCHTEJbHAS
pasphiBHAs AJHHA U HHJAEGKC BOJIOKHA) Y CPEeIHEBOJIOKHHCTHIX COPTOB
xnonyatHHKa (Dkcnpece-1, Tamkent-1) MMeOT MeHee TECHYK CBS3h
€ arpoMeTEOpOJIOTHYECKHMH MapaMeTpaMH, 4eM y AJHMHHOBOJOKHH-
croro JI-2028. AmnasnoruuHas 3aKOHOMEDHOCTh OTMEYEHa . TakXKe
MeXKJy Maccofl XJIONKa-Chiplla OXHOH KOpPOGOYKH H arpoMeTeopoJio-
THYECKHMH XapakKTePHCTHKAMH: Y NO3JHECHEeJbiX COPTOB XJONYATHHKA
3HavYeHHs KO3(dHIMEHTa KOPPeNsUHH BhIILe.

K Hacrosimiemy BpeMeHH BHIIOJHEHO JOCTaTOYHO MHOTO HCCJEN0-
BaHMH, B KOTOPLIX YCTAHOBJIEHHI CTENEHHL PeaKIuH DacTeHHi XJol-
YaTHHKA PA3NHYHLIX (QOPM ¥ DASHOBHIHOCTE!i HAa M3MEHEHHE YCJO-
Bufi BHemHedt cpeinl. Tak, Hampumep, B pabore [89] ycTaHOBJEHO,
4TO BHE 3aBHCHMOCTH OT CKODOCHEJOCTH COPTa XJOMYATHHKA HHTEH-
CHBHBIH POCT BOJIOKHA NPOHCXOAMT B nepsble 25—30 nHefi ¢ MOMeHTa
IIBETCHMS H SHAYHTEJbHOE BJHSHHE Ha ero NJHHY H KaueCTBO OKashl-
BalT TePMHYECKHMH H BOAHBIA pexXuMmbl. [diuna 3pesoro BOJOKHA
Y XJomYaTHHKa cpeamecnesoro copra 108-® wa moceBax mpH IIOJH-
Bax mo cxeme l—4-—1 u 1—5-—1 6bina ouenb G1M3KOH M paBHAIACH
32,6—32,8 MM, B TO BpeMsl KaK Ha IOCEBe NpPH NOJHBAX IO CXeMe
1-3—1 BOJIOKHO OBLJIO KOpoue Ha 2,2—2.4 MM.
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Tabmuna 3.7
 Marpuna napHeix Xo3dQUUHEHTOB Koppeasuun KauecTBReHHBLIX noKasatesed XJIONKa-CHIPLA ¥ arPOMETe0POJNOTHYECKHX XAPAKTEPHCTHK

ArpomeTeoposioruueckue XapaKTEePUCTHRKH 3a epuon

IoxasaTenb KayecTpa N ceB — B3sITHe Npo6 . LBETEHHE — B3ATHE npo§

X1 X2 Xs

X, ] X5 X l X, 1 X3 ‘ X

Cropocnessiit copr dxcnpece-1

Macca xJonga-celpua ORHOR KOpo- 0,65 B,31 0,54 0,72 0.7 0,72 0,77 0,76 0,67
. GoukH, T - : ‘ ‘
Counepxanue nemmonoss, % 0,76 0,41 0,72 0,92 0,93 0,91 0,93 0,90 0,87
Macca 1000 cemsiy, 5,57 0,46 0,65 0,80 - 0,84 0,79 0,84 0,83 . 0,79
Wunekc BOJNIOKHA, T 0,37 0,55 0,52 0,70 0,69 0,69 0,71 0,72 0,75
MetpHueck i HOMEP BOJIOKHA, MM/MI -0,38 -—0,42 0,59 —0,73 0,76 —0,72 —0,76 —0,76 0,74
Texe, r/&kM 0,32 = 0,43 0,58 0,72 0,73 0,71 0,74 0,74 0,73
OrsocHrebias paspuiBHAS NJIHHE, KM 0,60 0,27 0,18 0,42 0,35 0,39 0,387 0,40 0,35
Kpenocts BOMOKHA, T 0,58 0,49 0,66 . 0,87 0,87 0,85 . 0,88 0,89 0,83
3penocth BOJOKHA 0,61 0,46 0,60 0,82 0,84 0,84 0,86 0,86 0,80

Cpennecneansiii copr Tammkernt-1

Ig/iacca XJ10MKa- CHpLA OJLHOPI KOpO- 0,65 0,49 9,92 0,90 0,92 0,86 0,92 0,90 0,84
OYKH, T : :
Coaepm.aﬂﬂe Hemono3e, % 0,67 0,61 0,92 0,91 0,91 0,90 0,91 0,91 0,90
Macca 1000 cems, T 0,67 0,60 0,94 0,94 0,94 0,91 0,94 0,93 0,87
HHzexe BOJOKHA, I 0,52 0,34 0,78 0,76 . 0,78 0,71 0,78 0,75 0,70
Merpuiecknil HOMEp BONOKHA, MM/MI -0,66° —0,60 —0.90. —0,90 , —0,89 0,89 ; —0,90 —0,90 —0,90
Teke, r/xm - 0,66 0,63 0,88 0,89 0,88 © 0,88 0,88 0,89 0,88
OrHocHTenbIas pasphHIBHAS AJHHA, KM 0,58 0,13 0,62 0,61 0,63 0,58 0,65 0,60 0,58
"Kpenocrb BOJOKHE, T 0,66 0,56 0,87 0,87 0,87 0,86 0,87 0,87 0,85
3pesocTh BOJOKHA 0,66 0,55

0,88 0,88 0,88 0,86 0,89 0,88 0,86




" Iloaguecnensit copr JI-2028

Macea xJionka- cmpua ojfHO# KOpo- 0,93 0,85 0,91 0,91 0,92 0,92 0,93 0,91 0,92
bouxH, 1 . . :

: Co;:epmauﬂe IJ;eJIJIfOJIOBbI, % R 0,91 . 0,80 0,88 0,89 0,89 0,89 0,89 0,88 0,89
Macca 1000 cemsau, 0,92 0,89 0,94 - 0,9 0,95 0,95 0,96 0,94 0,97
Hupexc BosokHa, I 0,85 0,91 0,86 0,85 0,86 0,89 - 0,87 " 0,85 0,94
Merpudeckuii, HoMep BOJIOKHA, MM/MI‘ -0,88 —0,74 —0,4 —0,94 —0,94 —0,95 —0,95 —0,94 —0,95
Tekc, rfkm 0,88 0,94 0,90 0,90 0,91 0,94 0,92 0,90 0,97
OTHOCHTEIbHAS pa3pHBHAs JJIMHA, KM 0,88 0,77 0,94 0,94 0,94 0,94 0,95 0,94 - 0,92
Kpenocte BOJIOKHE, T 0,89 0,81 0,94 0,95 0,94 0,95 . 0,96 0,95 0,95
3penocts BONOKHA - 0,9 0,80 0,94 0,94 0,94 0,94 0,95 0,94 0,94

Tabanuna 3.8

A
Matpuua napHbix KoaHuueHTOR KODPeNsiMH JJHMHBI BOJIOKHA XJOMYAaTHHUKA
(Tamxkent-1) ¢ arpomeTeopoJOrHieCKMMH XapaKTepPHCTHKAMH

\

Ipenukrant

IIpeauxrtop npupOCT BOJNOKHA, MM
JJIHHA BOJIOKHA,
ANKHHA BOJIOKHA, MM % MaKCHMaJbHOHR
JANHHEBL
34 perany 34 JeHb
CyMma cpefiHEX CYTOSHBIX TeMIepaTyp 0,954 ' 0,313 . 0,501 0,957
CyMMa MUHHMAJBHEIX TeMIepartyp 0,953 0,341 0,514 0,959 |
CyMMa MaKCHMAaJbHHX TEMIEPaTyp 0,953 0,293 0,489 0,957 .
CyMMa JHEBHHIX TEMIEpaTyp 0,946 - .0,815 0,476 . 0,949
CyMMa HOYHBIX TeMIepaTyp : 0,945 0,345 0,497 0,949
CymMa sdderTuBuX Temneparyp (emme 10°C) « . 0,946 0,400 0,568 0,953
Cpenusa TeMmepatypa 3a NEPHOZ 0,045 - 0,677 0,456 0,054
s AMIOJIHTYAZ CYMM MaKCHMAJBHBIX . 0,948 . 0,189 - 0,446 0,944

& M MHHHMaJbHBIX TEMIEpaTyp



B COBMECTHEIX uccnenosanuax corpyauukos CAHWUIMH u
VHSBP npu H3yuyeHHH BJMSHHUSA arpoMeTeOPOJOrHMUYeCKMX YCJIOBHH Ha
JUIMHY BOJIOKHA HCIOJb30BAJHCH ‘B KaueCTBe 3aBHUCHMHIX HePEMEHHBIX
He TOJbKO CaMa JJHHA BOJOKHA, HO M TakHe €ro XapakTePHCTHKH,
KaK JJHHA BOJIOKHA B IIPOLEHTAX OT MAKCHMAaJbHON AJHHEL, IPHPOCT
BOJIOKHA 3a JieKaJy ¥ 3a JeHn [81].

Ananns maTepHasoB HaGIIONEHHH IIOKA3HIBAaeT, YTO OCHOBHOMH

' POCT BOJIOKHZ B KOpoOOUKax HNPOHMCXOAMT B Tepre 30—40 anefi

¢ MomenTa nsereHus. I103TOMy KOppessillHOHHbIE CBI3H MexXAy arpo-
MEeTEOPOJIOrHYeCKHMH NOKa3aTesJsAMH H AJHHOH BOJOKHA XJONYaTHHKA
yCTaHaBIMBAOTCA 3a 3TOT mepHOA. OKas3anoch, 4TO Ha POCT JJIMHEL
BOJIOKHA HaHGOJblIee BJIUAHWE OKA3LBAIOT CYMMBl CPEIHUX CYTOU-
HbIX, MHHHMAaJIbHBIX, MAKCHMAaJbHbIX, AHEBHHIX H HOUHBIX TeMIepaTyp
BO3JyXa 3a NepHOji IBeTeHHe—B3fATHe INpo6. DTH XKe NPEAHKTODH
HanGoJsee MH(OPMATHBHbI NPH OLEHKE BJIHAHHS TEPMHUECKOIO  pe-
KHMa Ha POCT JJHHBI BOJIOKHA B NPOUEHTaX OT ee MaKCHMaJbHOro
3Hauenus (rabua. 3.8). )

PeBy.]IbTaTbI UCCJAELOBAaHUS IIoKasaJig, UTO MHA0CTaTOYHO BBICOKAas
TeCHOTa CBA3H B IEPHOZ IBeTeHHe—B3fATHe Npo6 xaparTepHa He
TOJIPKO Asif copra TamkenT-1, HO W AJS ADYTHX CPeJiHeCHeJbX Cop-

TOB xJjomuarHuka (r = 0,93... 0,98). Ilpu mayuenuu BIUSHUS BIAK-"

HOCTHOH XapaKTePUCTHKH BO3AyXa (CyMMbl Je(DHUHTOB HACHIIEHHH
BO3LyXa 3a NepHoj LBeTeHUe—B3ATHEe UpoB) Ha ,lLIIPIHy BOJIOKHA BbI-
siBNeHa TakxKe xopowas cBasp (r = 0,91... 0,94).

 Besnmunusl K03(Q(QUIHEHTOB KOPpPENSIIHH, xapax’repmylomue 3aBH-
CUMOCTH JJHHB BOJIOKHA OT CYMM CPeRHHX CYTOUHBIX TeMIepaTyp H
JepHuINTOB HACHILeHHs BO3AyXa 3a NEepuoj CeB—IBeTeHHe JJs pac-
CMaTPHBaeMBEIX COPTOB, OKa3a/HCh OTPHIATENbHBIMH H BapbHPOBAJH
B npe}:[eﬂax or —0,18 no —0,76.

3HayeHust MapHBIX KOI(DPHUMEHTOB KOPPEJSLHH MEXIy ;umnou
BOJIOKHA M CyMMaMH CpPEJHHMX CYTOUHBIX TeMilepaTyp Bo3fyxa Ié-
puoja ceB—B3ATHe NPOO OLIIM OUeHb HHU3KMMH AJs . OOJBLIINHCTBA
COPTOB XJOINUAaTHHKA 3a HCKJIOUEHHEM COPTOB 153-© u 138-®
(r =074 u r = 0,70 COOTBETCTBEHHO). 3aBHCUMOCTb AJNHHBI BOJOKHA
OT CyMM Je(HUUTOB HACHIEHUS BO3AyXa OKa3anach XOTS H IOJOKU-
TEJIbHOH, HO XapakTepH30Ba/aCh HUSKHMH . 3HAUEHHAMH Ko3(hdunu-
€HTOB Koppessauuu: oHu cocrasasin or 0,30 mo 0,57 B saBucumocrty
OT copTa.

JunaMuka pocTa BOJIOKHA, KaK H3BECTHO, XapaKTepHU3yeTCsl cCJje-
JAYIOUIHMH -OCOGEHHOCTAMHU: B nepBhle 10 gHEH IBeTeHHs POCT BOJOKHA
MJeT 3aMeIJIeHHO, 3aTeM CKOPOCTb ero OLICTPO BO3pPacTaeT W BOJOKHO
JOCTHIaeT HAaMWBBICIIeH AJIMHBI, IIOCJe Yero OHA YiKe He YBeJHYHBa-
eTcs, a K MOMEHTY PAacKpHTHA KOpoOoueK CpelHds [JuHa 3a Cuer
yBEJIHUEHUs KOJHYECTBA H3BHTKOB Y 3peJblX BOJOKOH HE3HAYHTEJNbHO
YMeHbILaeTcs.

CormocraBieHne AUHAMHAKH POCTA BOJIOKHA M HAKOIJIGHHS CPERHHX
CYTOUHEIX TeMIlepaTyp BO3AyXa ¢ MOMEHTa LBETEHHS I0Ka3aJo, 4TO
XapaxTep CBASH ITHX JABYX NapaMeTPOB XOPOLIO ONHCHIBAGTCS ypaB-
HeHHMeM JIOTHCTHYECKOH ' cpyHKImH (taba. 3.9).

104




Auanus puHaMHKH pOCTa BOJIOKHA IIOKa3aJ, YTO AJHMHA BOJOKHA
nepecTaer yBENHYHBATHLCH, KODJAd CyMMa CDeJHHX CYTOUHBIX TeMIle-
paTyp BO3AyXa, HAayWHas OT IBeTeHMs, AocTHraer npumepHo 650 °C
mas ckopocmeabix coprop (C-4727) u 700°C  pnst  cpelHecmesibix,

- Tabauna 3.9

Jlorscruyeckine GopMyabl AJs pacueTa AJMHBI BOMOKHA XJIONyaTHWKa
B 34BHCHMOCTM OT CYMM CPERHHMX CYTOUHBIX TeMRepaTyp BO3JAyXa B MEPHOA

BOJIOKHOOGpa3oBaHKA
CopT xnonuaTHUKA Jloracruyeckas gopmyna .(b?poM“gf.ﬁﬂ n(gggjgn“,‘;g“f“%}‘{”
- 35,95
’I‘amxfem*-l V=1 o B -0 .(3.30) 50—750
. 34,00 4 ,
108-@ V== B8 — oF 3.31 50—800
‘ |+ 101518 — 0004375 (3.81) -
- 40,60 ‘ N

coptos (108-®, Tamxent-1). BoJjee mpojosxuTeneH mpomecc pocra
BOJIOKHA B JUIMHY V XJONUAaTHHKA TOHKOBOJOKHHCTHIX COPTOB
(C-6037). On sakaHuuBaercss mpu Habope CyMMbl CPEJIHHX. CYTOYHBIX
TeMIepaTyp Bo3nyxa, paBHo#t 1050.°C.

Ta6auua 3.10

Ouenka BIMAHHS TEPMHUCCKHX YCAOBMA Ha POCT JJHMHBI BOMOKHA XJIONYATHHKA

I1pOACMKHTENBLHOCTS NEPHOAA (AHH), CO3AAIOUIAS YCIOBHS

TloTpetuas
Copra xaomyaTauKa 'rewcr}{eM l\;ﬁ" P OBJ-IETBODHTEJIB-
‘ i Skl e Hble XOpolKe OUeHb XOPOLKe
Cropocrieasie 650 >99 9395 . 96—97
L <22 28—29
Cpenuecnenpie 700 , 29 S 2223 24—25
. - Co<(22. 926—29
TTosnsecnensie 1050 >46 35—37 38—41
<35 4245

[BbIJIO YCTaHOBJIEHO TakxXe, YTO GJaronpHsTHLIE YCJOBHS AJS BO-
JIOKHOOODa30BaHUA CO3JAIOTCS, €CJiHM 3a HepHoi (OPMHMPOBAHHS BO-
JIOKHa CpeJHSs cyToumas TeMueparypa Bo3ayxa paBia 25—27°C.
[1pu TemmepaTypax BEIILE M HMKE TOr0 Hpejesa YCJIOBHS PasBUTHS
BOJIOKHA XJIONMYaTHUKA YXYyLLIAKTCA.

Ha wmarepuanax onbiToB OblaM ONpEAENEHHl IMPOLOJIKHTEIHHOCTH -
IIePHOJIOB - C OYEHb XODOLIMMHM, XOPOLIMMH H  YAOBJIETBOPHUTE/bHBIMH
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TEPMUUECKHMH YCJAOBHAMHE AJIsl YBEJMYEHHS AJHHBEI BOJIOKHA XJOMYAT-
HHK4. YCTaHOBJEHHHIE arpoMeTeopOJIOTHUeCKHe [0KasaTe/d 3a 3TH
nepuoAsl npeicTaBaens B Tabu. 3.10, mo koTopo#i MOMKHO OLEHHTHL
6JIaTONPHSATHOCTD TEPMHUYECKHX YCJIOBHH [Js pOCTa BOJOKHA XJOI-
yaTHUKA. Tak, HampuMep, AJs copra xJonuatHuka 108-® norpeo-
Hasg cymma temmeparyp (700°C) Haxomusach, HauuHasg OT AATH
upeTenus, 3a 27 Anell. CuenosaresbHO, corjacso Tabua. 3.10, repmu-
4yecKHe YCJIOBHSA JIJs PasBUTHS BOJOKHA OBIIM XOPOIIMMH. AHAJOTHY-
Has OLEHKa MOXeT OLITh NPOBeJeHa H JJs APYIHX COPTOB H YCJOBHH.

! 3.4. ®opmupOBaHKE JUCTOBOH NOBEPXHOCTH

B cospaHuu ypoxKasi CeJbCKOXO3AHCTBEHHBIX KYJBTYD, B TOM uHC/E

H XJO0nyYaTHHKA, BeLyllee MeCTO IPHHANJIEXNHT JHCTOBOMY apmnapary

pacrennii. Ilpn 5TOM Kak HELOCTATOYHOE, TaK U UPE3MePHOe PasBH-

THE JHUCTOBOH HOBEPXHOCTH OTPHUATEJAbHO CKa3biBAETCHA HaA HAKOIIe-

HHH 5JIEMEHTOB IPOJAYKTHBHOCTH ¥ B KOHEYHOM HTOre Ha ypoxali-
HocTH [27, 73, 125]. B nocaegnue 20-—25 jieT B arpoMeTeOpoOJiOrHYE-
CKOft Hayke 6OJblIOe BHHUMAHHE VAEJANOCH UCCACHOBAHUIO (HOPMHPO-
BaHUA OHOJOTHYECKOH MacCel pacTeHuHl, B OCOOEHHOCTH H3YYEHHIO
JMHaMHKH IUIOMANH JHCTOBOH MOBEPXHOCTH IPH PA3JUUYHBIX YCJAOBHAX
BogzeabiBanus  [26, 99, 107, 130]. OpHOBPEMEHHO C 3THM HaupasJe-
HUeM HHTEHCHBHO DA3BHBAIOTCS HCCJAEIOBAHHA MO BaKHEAUIMM BO-
pocaM arpoMeTeopOJIOrHH — BONPOCAM  OLEHKH BJHSHHA arpoMe-
TEOPOJIOTHYECKUX YCJOBHH Ha npouecc (GpopMUpDOBaHHS ypoxKasd, Mpo-
FHOSHPOBAHMA KOJIHMYECTBA W KAaueCTBa ypoxkKas Ha OCHOBe paspa-
6OTKM JAMHAMMYECKHX MoOjesell NPOAYKUHOHHOTO IIpollecca pacTeHHH

- [31, 86, 87, 90, 99, 111]. B pemennn Bcex 3THX BONPOCOB GOJBLIYIO

pOJib HIpaeT 3HaHAe 3AKOHOMEPHOCTH (OPMHPOBAHHSA ACCHMHIHPY-
I0IeHd NOBEPXHOCTH pacCTeHuH.

ITosiyueHue BBICOKHX YPOXKAEB XJONMYATHHKA BOSMOXKHO JHLIb npu
YCJIOBHH ONTHMAJbBHOIO PAa3sBHTHS JIHCTOBOH INOBEPXHOCTH pacTeHHH
B TEUEHHE BEreTaly M NPOAYKTHBHOH pabGoTHl JMCTBEB BO BCE Ie-
DHOJBI, B OCOGEHHOCTH B NEPHO. cpopMHpOBaxmﬂ IJI0JL09J1eMEHTOB.
(6yToHOB B KOpOOOUEK XJIOII‘IaTHI/IKa)

Pasmepnl nuiomajan JHCTOBO#H IMOBEDXHOCTH pacTeHuii B Ompene-
JeHHOH ase pPAsBHTHA XJONYATHHKA NpPEACTaBAS0OT coboi  HHTe-
TPaJbHEIH - IOKasaTesb COCTOSHHMS pAaCTeHWH W IIOTEHIHAJBbHOH BO3-

. MOXKHOCTH (OPMHPOBaHHS YypoxKas. MHOTONETHHE 3SKCIePHMEHTAb-

Hble HcCeJoBaHuf, fposopuBuimecss Ha AI'MC DBoscy [54, 57],
TO3BOJMAY YCTAHOBHTb CBfI3M uHcJa OyTOHOB 7 Ha [aTy LUBETEHHS
H KOPOOOUEK 7x Ha AATy DACKPHITHS NEPBHIX KOPOGOUEK C ILIOMLA[bIO

JIMCTbeB XJOImuaTHHKA. IlosyueHHble yPaBHEHUS CBASH HMEKT cre-

AYIOIUH BUL: v
ng= 165,4L1; + 120,  (3.33)
r==0,84 40,031, S;,=498,6 6yrona na 10 m?%
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e = 21, 4L, + 101, (3.34)
r=0,71 0,06, S,= =102 KopoGouxn Ha 10 mZ;

rae Ly— muoilajb JUCTheB Ha JAaTy IBeTEeHUs  XJIONYaTHHKA,
TeIC. M%[ra; L;m— MakcHMaJbHAs IUIOMIaAb JIMCTBEB, ThIC. M2/ra.
YpapHenne (3.33) pmeficTByeT B Ipejesax 3HAYEHHH MJIOLIAJH JHCTO-
BOH IOBEPXHOCTH pACTeHHH XJIOMYaTHHKA CpeJHeCIesoro . copTa
108-® or 6,0 no 19,0 Teic. M%/ra, a ypaBHEHHe (3 34) —or 14,0 mo
41,0 Teic. M2/ra.

3nauenus Ko3(GOULUUEHTOB Koppenduun ypaBHenui#t  (3.33),
(3.34) mO3BOJIAIOT OTMETUTh, 4YTO YUCAO KOpoOOuek MeHee TECHO
CBS32HO C IJIOULAABIO JIMCTHEB, UeM KOJHYECTBO 6YTOHOB.

MaTepHaerl SKCHIepHMEHTaJAbHbBIX HCCJIB,ZIOB&HHH IIO3BOJUJIH
TaKkKe YCTAHOBHTb KOJWUECTBEHHYIO 3aBHCHMOCTh WHCIA Kopoﬁoqex
OJHOBPEMEHHO OT TpeXx IIoKasaTesel: 1) MakKCHMaJbHOH ~ IJIOLIALH
JUCTBEB Lm, 2) cyMMBl 9Q@dekTHBHBIX TeMIepatyp Bo3ayxa 2, Tsp
(Brime 10°C) 3a mepuoa IBeTeHHe—PAaCKpHTHE IIepPBHX KOpOoOOuYex
M 3) pacxozoB Bsark 3a 3TOT e nepHop AW MM. IJrta CBfsb Bmpa-
JKaeTcs CJAeLyIOMUM YpaBHEHUEM:

fl==15,2L,, -+ 0,88 AW -+ 0,15 3 T,y — 99,5, (3.35)
r=0,87 £ 0,014, S,==67,1.

Koaq)Q)nnneHT MHOXKEeCTBEHHOH Koppessiuuu ypapHeHusi (3.35)
JOKa3bIBAET, UTO TECHOTA CBA3H MEXKAY UHCJIOM KOpPOGOYeK M MaKCH-
MaJIbHOH IJIOLIAAbIO JIUCTHEB DE3KO NOBHIIAETCA IIPH yyeTe arpome-
TEOPOJIOTHYECKHX ~(HAKTOPOB, XAPAKTEPUIYIOUHX TEIJO- W  BJAro-
06ecrneueHHOCTD IIOCEBOB XJIOMYATHHKA.

ComocraBiieHHe ypoxas XJONKAa-ChIpIA ¢  IJIOWAJbI0  JIHCTHEB
N0Ka3aJI0, YTO MeXAy HHUMH TakiKe CyIlecTByeT AOCTAaTOYHO BBICOKAs
CB5I3b, 34BMCHMOQCTH KOTOPOH BBIpaXKAaIOTCS CJEAYIOIIMMH YypaBHe-
HUSIMU:

Ve=1,72L, + 10,86, , (3.36)
r==0,69 4 0,056, S,=+4,2 u/ra;
. Ve=0,94L, 34, ‘ (3.37)

r=0,78 0,050, S, == 43,6 u/ra,

rae ¥x— X03dHCTBEHHBI ypoxkal XJomKa-chlpua, nfra; Lp-— mio-
mWajap JHCTbEB HA NATY. IIBETEHUS, ThiC. M%/ra; L., — MakCuMaJjbHast
IJOLL2Ab JIMCTHEB XJIOMYATHHKA, THC. M*/ra. -

Kak BH/HO W3 ypaBHEHHH (3 36) u (3.37), cBa3b ypoxas ¢ Mak-
CHMaJbHOH IJIOAJbl0 JIHCTheB Gosiee TeCHasi, yeM C MJIOLIA/bI0
JINCTBEB HA JaTy lBETEHHS. :

Coraacuo uccnenosanusam K. A. Acpaposa {12] u A. A. Huuuno-
‘poBrua [73], HauboOJBIIYI0 IHPOAYKTHBHOCTb (POTOCHHTE3a HMEIOT
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HOCEeBHI CeJIbCKOXOSHI/ICTBEHHbIX Ky.HbTyp, B TOM uHCJe M XJOmyaT-
HHKA, MakKCHMaJ/pHas IJIOMAAb JIHCTBEB KOTOPHIX JocTuraer 40—
50 teic. M%/ra. IlonyueHuble Hamu Pe3yJbTaTH HCCJIENOBAHUS IIOKA-
3BIBAIOT TAKXKe, YTO HAHOOJBIIME YPOXKaW  XJIOMKA- -celpua  (36,5—
41,0 u/ra) mabawpaauce y CPELHECHeJoro copTa 108-® npu ‘dopmu-
POBAaHHH JIHCTOBOH IMOBEPXHOCTH, paBHOit 36,7—40,6 TeC. M2/ra, u
ONTHMAaJIbHOR Bnarooéecneqeﬁﬂocm NOCEBOB B TeYEHHE BEreTalHOH-
HOTO IepHoza.

-

& meic, M""/Za
40 ‘
301
\ Puc. 38. Xom ¢opmupopanus
: JIHCTOBOH mnoOBepxBocTH L xJoi-
10+ YaTHWKa NPH Pa3duyHbIX YCJI0-
BHsAX BJaroo0ecnieyeHHOCTH pac-
. ; : TeHH#.
L - . Moaus no cxeme:. ) 0—2—0; 2) 1—
% v vil vin X 4—1; 3) 707070 (65) % HB,

B xsonkoBopueckux pecnyGmukax Coperckoro Coiosza MakcH-
MaJbHas JIHCTOBasi NMOBEPXHOCTb XJIOMYATHHKA B IPOM3BOACTBEHHbBIX
YCJIOBHAX H3MEHseTCs B HOBOJbHO INHPOKHX npenesax: or 10 xo

80 ThiC. M?/ra. JTH H3MEHEHHS B OCHOBHOM OCYCJIOBJHBAIOTCA pas-

JHYHUAMH [IOYBEHHO-KJIUMaTHUCCKHX q)aKTOPOB, 6I/IOJIOI‘H‘IGCKHX 0Cco-

- OenHocTell BBICEBAEMBIX COPTOB XJOIMYaTHHKA H arpoTexHHYeCKHux

IPHEMOB HX BO3JEJbIBAHHS.

Viceaiepnopanye A¥HAMMKE TJOULA0H JHCTBEB H OLEHKA B/IHSHHS
(bakTOpPOB BHENIHEH CpeNbl HAa ee POCT H pPAasBUTHE AAKT BO3IMOXK-
HOCTb KOJHUYECTBEHHO yCTZIHOBIfITb COOTBETCTBHE peaJibHO CJI0ZKHUB~
IIHXCS yCJOBHE TpebOBaHUAM paCTeHHﬁ H- YJAYYIINTh 3TH YCJIOBUA
lyreM NPHMEHEHHsI COOTBETCTBYIOUIEH arpoTeXHHKH. B sToM maane
60.1b1IYIO NPaKTHYECKYI0 IEHHOCTh HMEeT OlEHKa POJIH arpomereo-
POJIOTHYeCKHX YCJOBHH B (QOPMHPOBAHHH JHMCTOBOH IOBEDPXHOCTH, H
Ha 9TOH OCHOBeé paspafoTka MeToja 3a0JarOBPEMEHHOCTH pacyera -
NJIOLLAAH JIHCTHEB. '

Ha pnc. 3.8 na OCHOBAHHM 35KCHIEPHMEHTANbHBIX JaHHBIX [54]
NPeACTABJEH XO[ H3MEHEHHs IJOWAAM JIHCTheB AJs XJOMY4aTHHKA
copra 108-®, Bo3zesrIBaeMOro HpPH PA3JHYHBIX YCJAOBHSAX BJaroobec-
NIEUEHHOCTH W OJMHAKOBHIX J03aX MHHEpaJbHHX ynoOpenuil. Ms
puc. 3.8 BHAHO, 4TO XOX (OPMHUPOBAHMS JHCTOBOH IOBEpPXHOCTH
B OoJbllieil CTENEHH 3aBHCHUT OT BJAarooGeCHeYeHHOCTH IIOCEBOB B Te-
YeHHe BereTallHOHHOro niepHoga. Kak cJjenoBano oxugaTh, caMast
oflKpHasA JUCTOBAS MOBEPXHOCTb DASBHBAETCS Ha TPETbeM YUACTKE,
HMEOIIHM ONTHMAJBHEIE pexuM noauBoB. C yXYALIEHHEM  BJAro-
obecne4enHOCTH NMOCEBOB IJIOMLANb JHMCTOBOH TOBEPXHOCTH yMeHbIIA-
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€TcA. Ha nepsoM yqaCTKe rae opoueHne He,U,OCTaTOUIHO MakKCuMaJib~ —

Hoe 3Ha’-1€HPIe njoumann JHCTHEB 65110 B 3 pasa Menblie, yeM y pa-
) CTeHPIH Ha TPETheM y4acTke.
CpaBHQHHe UHTEHCHBHOCTH pOCTa IJIOMaAH JUMCThEB HA pasJHy-

HBIX yYacTKaX INOKAasHBAeT, YTO AO CepeAuHH (a3l GYTOHU3ALUY -

nJomanb JHCTBEB Ha BTOPOM H TPEThEM YyUacCTKax YBEJIHYHBAJACD

L msic. m¥ea v
/A .
30t
20t
0
.~ Puc. 3.9. CBasp MexAy mNJIOIAABIO
aucrees L u pacxonamu Baaru AW (mMm) S . e
3a neprop OyTOHMBaUMA—IpeKpalleHne ® bl ] 1 :
pOCTa JIHCTOBOH HOBEPXHOCTH. a 100 200 300 aw

TIpUMEePHO ONMHAKOBO; 3HAUHTEJbHO MeJJIeHHee OHa pocJja Ha NepBOM
yuactke. B Hayase ¢aspl IBETEHHA Ha TpPeTheM ydyacTKe JHCTOBaA
MOBEPXHOCTb AocTHraa Ha 13,5 Thic. M2/ra, a Ha MEpBOM y4acTKe BCEro
4,75 Thc. M%/ra. Ha mpoTaxeHdH Tpex [eKaj NOCjie HACTYIJEHHA
(1)83151 IBETCHHS Ha BCeX y4YaCTKax OTMedaJioCh YBEJHUYEHHE, a 3aTeM
yMeHbIIeHHe IUIomanu JUCTbeB. IIpu 3TOM Ha TpeTheM YdYacTKe Kak
HapacTaHHe, TaK H yMeHbIIEHHe JIUCTOBOH NMOBEPXHOCTH NPOHCXOAHJIO
Gosiee GLICTPHIMH TEMNaMH, UeM Ha ABYX APYTHX.

HepocraTounoe BomoCcHaG:KeHHe DAaCTEHMiT OTPHIATENBHO CKAashl-

BaeTCs Ha BeJHYMHe (OTOCHHTE3HDYIOLieHd NOBEPXHOCTH JHCTbEB He
TOJBKO TIPH OJUHAKOBEIX YCJOBHSX arpOTE€XHHKH, HO TaKXke H HpPH
PasJMUYHBIX CXeMax pasMelleHHs DacTeHH#i W Ha PasHbIX (oHax mJio-
noponus mousw [107, 124].
- HarnsapHo npeicTaBHTb XapakTep BJHSHHS ycnosnn BaarooGec-
MeuYeHHOCTH IIOCEBOB HA POCT JIMCTOBOH MNOBEPXHOCTH MOXKHO. II0
puc. 3.9, rie mokasaHa CBA3b MeXJy IJIOMIAJbI0 JUCTbEB H pPacxo-
AaMu BJaru 3a nepuoy OyToHU3aUUs—IpPeKpalleHde poCcTa IMJOLafH
JUCTBEB pacTeHHi. DTa CBI3b XapaKTepH3yeTcs ' Koaq)cpnnnemom
koppeasiuun r = 0,93+0,019 u annpPOKCHMUPYeTCs: JMHEHHBIM ypaB-
HeHMeM

,~——012W-26 B - (3.38)

rie Y — [JOLIajp JHCTHEB B nepuos  GyTOHH3aUUsS—OPEKpalleHne

pocTa JIMCTOBOH MOBEPXHOCTH, ThC. M%ra; AW — cymmapHble pac-

© XOJbl BJIarH M3 METPOBOI'O CJIOS IOYBL (MM) HapacTalOmHM HTOrOM
3a TOT XKe Iepuoj. - '
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Cpsi3H MeXKAy Be/JHYMHOH JHCTOBOH NOBEPXHOCTH M TEMIepaTypoi
BO3AyXa ONpeJe/]ANHCh Takke 3a NepuoA OyTOHH3auHA—TpeKpalie-
HHE DOCTA MJIOWIALH JHCTbeB xJonuaTHHKa. [Ipn sTOM 3aBHCHMOCTH
HapaCTaHHs IJIOMafH JIHCTOBOH HOBEPXHOCTH OT TEMIEPATYpPhl BO3-
Jyxa ycraHaB/auBaJach AJS - II0CEBOB XJOMYATHHKA C ONTHMAaJbHON

BnaroofGecneueHHOCTbI0 pacrenuit - [70].  Vpasuenwe 5TOH  cBSA3H”

‘UMeeT CJeAYIOUIHH BUJI: ‘
Y =0,045 Y T, — 11,5, (3.39)
r=0,92 & 0,02,

rie Y — 3HAUEHHS MJOWAMH JHCTHEB B NEPHOL, éyronnsaummnpe;{-
palieHHe pocra JHCTOBOH nmaepxuocm Thic. M%[ra; Y Top — CyMMa

Tabauua 3.11

MakcHMaibHOE YHCHO, INIOINANL JHCTHEB W CyMMbl 9((IeKTHBHBEIX TeMIepaTyp
. BO3AyXa (Bhluie 10°C) 3a mepHoj, OyTOHH3ALMA—NIPEKPALLeHHE pocwa
' JUCTOROH TMOBEPXHOCTH

: YHCAO JIHCThEB, LT, TTnomanb AHCTHEB, Thic. M?/ra Cymma B(b(beK'mBme
Bapu- TEMOEPaTYp,

anT
ONKITa

1965 I 1966 | 1967 ‘ 1968 196-5,‘| 1966 | 1967 1968 1965 } 1966 1 1967 \ 1968

46 71 65 75 14,1 32,8 28,1 34,7 1093 1104 1098 1099
68 69 51 67 29,4 32,9 21,56 24,5 1978 1082 1105 1101
8 63 61 74 40,6 27,0 27,3 31,0 1078 1099 1079 1101

67 48 67 30,4 19,6 36,7 1107 1087 1098

W QO D

s¢dexTuBHLIX TeMmepaTyp Bosayxa (Bemme 10°C) mapacraomum
HTOTOM 32 TOT XK€ MEPHOA. YpaBHEHHe MPUMEHHMO B MpeAesax 3Ha-
geHu#i cymMm sddexruBHpx Temmeparyp ot 350 mo 1100 °C.

YpapHeHue cBsizu (3.39) mosBoJifeT ONpeAeNHTH IJIOILAAD JHCTHEB
Ha JIOOYIO HHTEepeCyIoylo Hac AaTy nepuoza OyTOHH3alMs—IIpeKpa-
IIeHUe POCTa JIHCTOBOH HOBEPXHOCTH, MJiS STOrO HYKHO IOACUHMTATb
cyMMy 3¢ beKTHBHBIX TeMmepaTyp Bosayxa X, Tey Ha HHTEpecyio-

1ylo Hac AaTy, HayuHasg OT AaThl OyTOHM3alMH, W IOJACTABHTH €€
3Hauenne B ypasHenue (3.39).

Haun6ospliee passuTHe JHCTOBOH MOBEPXHOCTH OOGBIYHO Haémo,ua-
€TCsl Ha [IOoCeBax XJONYATHHMKA, Ile COYeTaHHe TeMIepaTyphl BO3AyXa
¥ BJIAXKHOCTH NOUBH HauGonee 6rarompusaTHO. 3aBUCAMOCTb IJIOLLAMH
aucTbeB Y oT TeMIepaTypHl BO3JyXa- > Top U pacxonos HOQBQHHOH
Baarn AW HMeeT CJIefyIomHuii BHA:

Y = 0,072 AW + 0,009 3" To + 0,4, §  (3.40)

R=0,96 40,003, S,= £2,1 TeC. M/ra.

HccienoBanné QMHAMHKH HAKONJEHHsS JHCTOBOM [OBEPXHOCTH
1I0Ka3aJ10 [57] YTO MakCHMaJbHas IJIOWAJb JHCTHEB CPEAHECIHEeJBIX
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coproB xJjomyathuga (108-®) dopmupyerca He3aBUCHMO OT . BJAaro-
0GeCreyeHHOCTH H CXeMBl II0CeBa K MOMEHTy Habopa cymMm 3ddex-
THBHBIX TeMneparyp Bosayxa (Beime 10°C) oxoao 1100°C, Bhuuc-
JEHHBIX OT fAaThl OyToHu3anuu xJjomuyatHuka (taba. 3.11). Caeposa-
TEJHHO, TPOXOJKHTENBHOCTE INepHoja OyTOHM3alus—IIpeKpalleHye
pocTa JHCTOBOH HOBEDXHOCTH, T. €. AOCTHXKeHHe MaKCHMaJ/bHOH Be-
JHYHHE IJIOILAJH JUCTBEB, OIpeAensieTcss cyMMofi 3h(exTUBHBIX
temmeparyp Bosgyxa 1100°C. Tlosbsysice 3THM ToKasaTejeM,
B KaXJIOM KOHKDETHOM CJydae MOXKHO paCCYHTaTh HIaTy, Ha KOTO-
pyI0 IJOWIAIb JIHCTHEB XJONMYATHHKA CTAHOBHTCS MAaKCHMaJbHOH H
HpeKpanlaeT yBeJHYHBATHCA.

B nocnennne 15—20 ser njomanp JHCTREB TIOCEBOB XJONYATHHUKA
B pecnybnnkax Cpepneil Asuu .onpenensiercs (POTOMETPHUECKHM Me-
togoM [97] B mepmoA MX MakCHMaJsbHOro HakomnJeHHs. Cpoku mpo-
BEe/leHHA aBHALMOHHBIX (DOTOMETPHYECKHX M3MEpeHHH . pPacTHTEeJbHOH
Macchl (NJIOIL@JH JIHCTHEB) YCTAHABJHBAIOTCA 3a6/arOBpeMEHHO Ha
OCHOBE TIPEBADHTEJNBHOTO OIpeJe/ieHHsI [aT AOCTHXKEHHS JIHCTOBOH
MOBEPXHOCTBI0 MaKCHMaJbHOA IJOmAafd. IDTH AaTH PaCCUMTHIBANTCH
0 HaKOIUIEHHIO CYyMM 5¢QeKTHBHEIX TeMuepaTyp Bosayxa 1100°C,
cunuTas or ¢asmn 6YTOHP1331U/IH.3



I‘JIABA 4. AFPOMETEOPOJIOFH‘!ECKHE YCJIOBUS
~ . OCEHHETO NEPHOIA
I/I CO3PEBAHHUE YPO)KAﬂ XJIOMYATHHKA

Pacprxme‘, co3peBanue Kopoﬁoqu u yﬁopxa ypoxasi XJONKa-
CHIpIA SIBJSIOTCA 34KJIOUHTEJNBHBIM 5TallOM BereTallHOHHOTO NepHoja
XJIOMYaTHUKA. DTOT IIEPHOJ, XapaKTepusyercs ocniabyieHneM HHTEHCHB-
HOCTH JKM3HEHHHIX IIPOLIECCOB pACTeHHWH U CHHIKEHHEM TeMIIOB Ha-
KOIJIEHUsI B KOPOOOUKaxX OPraHHYECKHX BEIIECTB.

B mayasje sroro mepuoma, xoriaa CTBOPKH y MNepBhIX chopMHupO-
BaBIKXCsA KOPOOOYEK BLICHIXAlOT M PACKPHIBAIOTCS, BO MHOTHX JPYTHX
Kopo6oukax ele HAYT (DU3HOJOTHYECKHE MpPOIecchl (HOPMHPOBAHHS
U CO3peBaHMd CeMSH H BOJOKHA.

[Iponmecc pacTpeckuBaHHMs CTBOPOK y GHOJOrHYECKH CO3DPEBILHX

Kopobouex sBaseTcs (H3NUECKUM. TeMInl pPacKphHiTHS (CO3peBaHU)
KOpoOoueK 3aBHCAT OT BO3NEHACTBHA KOMIJIEKca (DaKTOPOB BHELIHEH

. cpe,abi' UHTEHCUBHOCTU COJHEUHOH pamgyanun, TeMmiueparypsi B BJaxK-

HOCTH BO3JyXa M IOYBBH, HHTEHCHBHOCTH HCIIapPEHHS, CKOPOCTH BeTpa
u t. g Ilosromy sa6nameeMeHHaﬂ OIeHKa BJIMSIHUSI ArpOMeTeopo-
JIOTHYECKHX YCJOBHiI Ha TeMNEl CO3peBaHHsI H yOOpKH ypomxad
XJIONKa-ChlpIla HMMeeT BaXKHOe HAyuyHOe H IPAKTHYecKoe 3HaueHwue,
0COOEHHO MpH INJIAHHPOBAHHH CPOKOB IIPOBefileHHs PaboT mo Aecl)o-
JHAllMA XJOMYaTHHKA ¥ NpPH ONpefeJeHHH AaT Hauaja IepBOro M To-
CIeLyOIHX CPOKOB MAaIUHHHOIO W PY4YHOro cGopa, a Takxke [HJs pa-
1HOHAJBHOTO paclpejieleHuss XJONKOYOOPOUYHHIX H  INepeBO30YHEBIX
MalluH, INOATOTOBKK H OOOPYAOBAHHS 3arOTOBHTEJBHBIX HYHKTOB
K IpHeMy ypoxkas u T. [.

4.1. Temnbl pacKPHITHS U CO3PEBAHUS KOPOGOUEK

Besnuynna # KayecTBO OOLIEro ypoxkas XJIONYATHHKA M OCOGEHHO
BeJMYHHA JOMOPO3HOIO BLHICOKOKAYECTBEHHOIO ypoKkas XJIONKa-Chipua
3aBMCHT OT CTeIeHH OJAroNpPHATHOCTH ArpoMeTEOPOJOTHYECKHX YCJIO-
BHH OCeHHero meprojga. BesuunHa HOMOPO3HOTO ypOKas  XJONKa-

CpIplta B CBOIO O4YE€pe]b OIPEAeJACTCS YHCIOM CO3PEBIUHX KOpOﬁOqu.

HosroMy omneHKa arpoMeTeopOJIOTHYECKMX YCJOBUE M IPOrHO3 TeM-
HOB DaCKpPHITHS M CO3PeBaHHS KOPOOOUeK SIBJSIOTCS ONHOH M3 OCHOB-
HBIX 33724  ONEpPaTHBHOIO -THAPOMETEOPOJIOTHYECKOr0 ofecrneyeHust
XJIOIKOBOJCTBA.

B arpOMeTeoponomquKon JuTepaType HMeeTcs psAz pabor, mo-

" CBslleHHHIX 3ToH npobaemMe. IlepBble  pe3ynbTaThl  HCCJAENOBAHHSA
~B T0# obnacTH ocsellens B paborax [36, 82]. H. H. Kapayasmuxo-
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Boii [36] paspaboraHa MeTOAMKa OIEHKH M LPOrHO3a arpoMerTeopo-
JIOrAYeCKHX YCJIOBHE IepHold pacKpHTHS KOpoOOuek CpejHecHesbiX
COPTOB XJOHUATHUKA, OCHOBAHHAS HA KOJHYECTBEHHBIX 34BHCHMOCTSX
yhcJaa pPAaCKPHIBIIMXCS KOpOOOUeK 3a fAeKaly OT CpeljHEH TeMIepa-
Typsl u Baaxsoctw Bospyxa. JI. H. Ilnaronoso#i [82]. ycranosnena
3aBHCHMOCTb 4HCJ4 DAacKPHIBIINXCS KOPOOOYEK  CPEJHEecHeJsoro
(108-®) wu TOHKOBOJIOKHHCTOTO COpTOB (5476-M) XnomuaTHHKA OT
CYMM cpe,mmx CYTOUYHBIX ,U,e(IJHU,HTOB HaCbllieHusa BO3AyXa IO MarTe-
prajaM DATH arpo- u rugpocranuui Boscy, flarutosns, HMogoraHs U
Taxra-Basap 3a 1956—1959 rr. Heckospko 1no3xke aHAJOTHUHBIE
3aBucuMoCTH Oblid mosaydensl 3. M. Bosocioxk [25] puas Typxmenun.
Opnako g0 koHma b0-x ¥ wauaja 60-x rOMOB TaKHe BOIPOCH, KaK
3aBHCHMOCTb JOMOPO3HOTO. ypoxkKas XJONKa-Chipa OT 4YHCJIa CO3peB-
X Kope6oqex ‘U BJUSHHE arpoMeTeopoJIoTHUeCKuX YCJ]OBHI/I ocen-
Hero Iepuoja Ha co3peBaHHe KOpOGOYeK XJIOMYATHHKA, arpoMereo-
posioraMu XJIONMKOBOAYECKHX pecny6aux Cosercxoro Cowsa ne GuIH
usyuensl. ITo3TOMy arpoMeTeopO/IOrHYECKHM —OTAEJOM CAHUTMU
HaydHas ¢ 1956 r. mPOBOAMMHCHL CIELHAJbHbIE IOJEBbie OILITHI HA
NPOA3BOACTBeHHOH 6asze oThena — arpomercranuuii bBoscy. Haumnas
c 1966 r. mo mporpamme, paspaboranHoit B CAHUI'MU, navan
IPOBOAHTBCSA AaHAJOTHYHble HAOJMIOAEHHS HA MHOTHX APYTHX THIPO-
MeTCTaHLHUAX XJONKOBOAUeCKHX pecny6iink Coserckoro Coiosza. B Ha-
CTosiliiee BPeMs Takoe H3y4yE€HHE arpoMeTEeOPOJIOTHUECKOro pexuMa
NpPOH3PACTaHUs XJONYATHHKA, B TOM 4YMCJe YCJOBHE (ODMHDOBAHHA
U CO3peBaHMs ypoikas, HOJYYHJO IHMPOKOE PACHPOCTPaHEHUE.

Marepuassl SKCHePHMEHTA/IBHBIX *~ M DeXHMHBIX  HAOJIOAeHHH
B JaJbHeHIleM COCTaBHJX OCHOBY HCCJACJOBAHHA BJMSHHUA THEPOME-
TEOPOJIOTHYEeCKUX (PAKTOPOB HA TeMIIBl PACKPHITHS (CO3PEBAHHSI) KO-
poboYeK pas3JHYHBIX IO - CKOPOCHEJOCTH COPTOB  XJONYaTHHKA. 3a
70—80-e ronbl yCcTaHOBJIEH PsJ KOJHYECTBEHHBIX 3MIHUPHYECKHX CBA3eH
MEXJy YHC/JIOM PACKPBHIBIIHXCS (CO3PEBLINX) KOpoGouek u (paKkropamu
BHetuHed cpenst [39, 51, 54, 56].

B taba. 4.1 npencrasjenst ypaBHeHHH perpeccus, xapaxrepusy-
lolne CBA3b YHC/AA PACKPHBIIAXCSH KOPOOOueK np € CyMMamyu _cym-
MapHoO# palpauuu 2 Q, panudnuohnoro Ganarca Y, R, cpemuedt cy-
TOYHOM TeMmmepaTypel ), ¢ u gedunura Hacoilienus 3, d BO3ayxa
(rapacraomuM HTOTOM) 3a NEPHOA PACKPHITHE NEPBBIX KOPOOOUYEK —
npexpamieHue sererauud. Insg pacuera  ypasmenust (4.1)— (4.8)
6Bl HCIOJB30BAHLL MATEPHANbl BOJHO- H Temjao0asaHCOBBIX. H3Me-
PeHHH H arpoMereopoJIOTHUECKHX HAGJIOACHHH, NpPOBOAMBIIMXCSH HA
arpomercranuun Boscy B 1967—1975 rr. [68].

3HaueHHA Koscpcpnunemos NapHOH KOppeNsidud r Koppenﬂun-
OHHBIX OTHOIIEHHH 1), XAPAaKTEPU3YIOI[He CBISb YHCJA PaCKPHIBIUHXCA
KopoGouek ¢ NpuBefeHHHIMH B Tabiauile napamerpaMu, OKasaJjuch
O4eHb BLICOKMMH: OTKJOHEHHSl ¢ PACUETHHIX BEJHYHH OT (PAKTHYECKHX
cocraBuin = (0,6... 0,8), uu =+ (8... 10) %.

Harnsinnoe npeacraBieHHe o cBAi3H MEXJY YHCJOM - DacKphIB-
IEXCs KOpoboYex 3a MepHoL PACKpHITHE MEPBHIX KOPOBGOUEK — MpeK-
pallleHHe BereTalud XJomyarHuka copra 108-® u pacxogamu BJaru
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Ha CyMMapHOe HCIapeHHe 3a 5TOT NepHOJ, ONpEJeJieHHHIMH METO-
gaMmy - TemgoBoro  Gamanca [54], MOXKHO MOJYYHTH C. IIOMOIIBIO
puc. 4.1. Kax BuaHo u3 puc. 4.1, 4HCI0 pacKpHBIIHXCH KOpoOouex
Ha JlaTy NpEeKpalleHHs BereTauuu, T. €. Ha JaTy HACTYIJeHHs TIy6u-
TEJBHOTO 3aMOPO3Ka, PAcTeT N0 Mepe yBeJHYEHHs] CYMMapHOro ucna-
peHus mpuMepHO 10 3HaueHus nocgaefHero 110 mm. llpm panbheiimem
YBEJHUEHHH pPacXOAOB BJIaTM Ha HCIapeHHe YHCJO \paCKpPbIBHIMXCSA

Tabauua 4.1

YpaBHEeHBa CBA3H TEMNOB HAKONJIEHHS DACKPBIBIHXCS KOPOOOUeK XJONYaTHHKA
cpennecnensix copros (108-®, TamkeHT-1) ¢ THAPOMETEOPOJOrHYECKHMH (aKTOpPaMu

- { Homep

ypas-
HEHHUSI

IIpenedst-

r IpUMeHeHHs!

YpaBrerHe perpeccHH

" Yneno pacKpHBIIUXCS KOpoGouek (B cpe,uHéM Ha OJHO pacTreHHe)
np=—1,5-40,1332Q — 0,509 - 10732Q* (4.1) 0,94 0,97 0,6 21—126 x[xk/cm?®
np=-—1,3+0,358%R — 2,805 - 107°%R?(4.2) 0,94 0,96 0,6 12—54 gJlx/cm?
np,=-—0,5-40,016%¢{ — 5 - 107622 (4.3) 0,93 0,96 0,7 200—1200°C "
np=—0,6-+0,0192d — 0,1 - 107*2d®  (4.4) 0,91 0,95 0,8 100—800 rlla

Uneno packphBmuxcs KopoSouek (B % oburero umcna KopoGouex,
c(hOPMHDPOBABLINXCA HA AATY PACKPHITHA NIEPBHIX KOPOGouex)
np=—4,82+1,823Q — 0,696 - 10722Q? (4.5) 0,93-0,96 8,0 % 21—126 xllx/cu?
np'—'-"‘22 34 4,15R —3,45 - 10 22R?%  (4.6) 0,91 0,94 10,0 % 12—54 KZL}K/CM2
p-—~-10,2+0,1622t——5,7 L1053 (4.7) 0,91 0,94 10,0 % 200—1200 °C
np==-"--ll,5+0,232d— 1,2-107%2d? . (4.8) 0,90 0,95 9,0 % 100—800 rila

ITpumevanne. Ilas Bcex ypaBHeHHH YHCJO cJydaeB paBHO 48,

- KopoOoueKk HauMHAeT pPe3KO0 YMeHbWAThCA. DTO OODbACHAETCA  TeM,
YTO IIPH TIOBLINIEHHLIX 3amacax BJarH B Io4yBe B Iepuos pacKpbiTHA
KOpoOGOueK XJOMYaTHHKA HHTEHCHBHOE HCIapeHHe CO3JaeT B cpeje
pacTeHHH# BEICOKYIO BJAXKHOCTh BO3AYXa U MNOHMKEHHYIO TeMIepa-
TYypy, KOTOpble B CBOIO Ouepeib CHHXKAIOT CKOPOCTB BLICHIXAHHS
(packpriTusi) - KOpoOOuYeKk. AHajOruyHble 3aBUCHMOCTH IOJYYEHHL
Tak¥Ke IpPH MCHOJb30BAHHH JAHHBIX O PACXOJaX BJarH Ha HUCIHApEHHE,
BBIYHC/JEHHLIX METOAOM BOAHOro 6anaHca [57].

C X03sHCTBEHHOH TOYKH. 3peHHs BO BpeMsl yOOPKH ypoman XJ01-
YaTHUKA BAXKHO 3HAThb He TeMIIbl HaKONJEHHS DACKPHIBIUIMXCH KOpPO-
Gouek, a TeMIbl HAKOMJEHHsS CO3PEeBUIHX KOpoOouex, T. e., Kopobouex,
B ‘KOTOPBIX BOJIOKHO HaXOJAHTCS B PacHylIeHHOM COCTOHHMH M XJIONOK-
coipen, roroB K c6opy. st peimmenust 3To# 3azaunm Gl o6paborad
MaTepHas Hab/iofeHul, NPOBOZUMBIX B OTJeJe arpoMeTeopoJIOTHH
CAHUI'MH, no xuomuaTHuky copra 108-®. Ilpu anaamuse comocras-
JISJIOCh YHCJIO CO3peBHIMX KOPoOOueK Ha KOHeL KaXKJoH Jekaubl Ie-
pHoja jaTa PaCKpHITHS NEPBBLIX KOPOOOYeK — ryOHTEeJIbHBIH 3aMOpO-
“30K C CYMMOH CPeJHHX CyTOYHHIX AE€(QHUMTOB HACLILEHHWS BO3JyXa
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(M6, rTla) 3a ToT Xe nepuoji (uncao cayuaes 145). B pesyanaTe
ObLJI0 TIOIYUEHO CICAYIONIee yPaBHeHHE:

n.=0,016 ¥ d 40,3, (4.9)
r=—0,947 == 0,009, S, = +0,84,

TIe flc — YHCJIO CO3PEBUIMX KOPOOOUeK HapacTalollUM HTOIOM Ha
KOHeIl KaxaoHi Jekaiasl AOMOPO3HOrO Hepuoja; Y, d — cymMMma .cpel-
HHX CYTOUHBIX Ae(HIUTOB HACHIIEHHS BO3Lyxa HapacTAIOIIHM HTOTOM
3a TOT e HEePHOA.

np wim,
0r .

Puc. 4.1. 3aBucHMOCTD UHCJIA PacKpBIB- 2
MHXC KOPOOOYEK fp OT CYMMAapHOro
HerapeHHss E 33 mepHOZ pacKpHITHe
nepBHX  KOpoGoueK — ryOuTesIbHBIH 3a-

4| - 1 1
MODO3OK. ' 30 .60 80 120 E mm

Pesysnbprarsl nmpoBepku ypasHenus (4.9) mokasaJH, 4YTO UHCJO
CO3PEBIINX KOPOOOYEK, pACCUMTAHHOE IO HEMY, SHAYHTENBHO OTKJIO-
HSETCS OT (PaKTHYECKOr0 HUX YHCJa, eCJIH Ha AATy PACKPHITHS HEPBBIX
KOpoOOYeK Ha KaXXAOM KyCTe XJOMYaTHHKA B CpPEeJHEM HaKOIJIEHO
HJIH OYeHb MaJo, WJH OYe€Hb MHOro c(hOpPMHUPOBAaBIUHXCA KOPOGOUEK.
TlosTromMy B aajpHelimem-Bce AaHHbE IO YHCJY c@opmnposaamnxcx
KopoOouek Obliu pasjiesieHsl Ha TPU TPYNNB M AJs KaXKJIOH TIpYHIIbl
II0JIyYeHO CBOE ypaBHEHHE.

IlepBas rpynma o6beiHHsieT AAHHBE, O KOTOPHIM B CpeiHeM Ha
OIHO pacTeHHe cq)opMHpoBaJIocra 6oJee 105 KOpoOoYeK, ypaBHEeHHe
JUIst 3TOH rpynnel ‘

ne="0,028 Y. d — 0,62, (4.10)
r=0,96 = 0,066, S,=z:1,21.

Bropaﬂ rpynna 06”belII'IH$IeT JLaHHBIE, 1O KOTOPHIM C(HOPMHPOBaA-
Joce B cpegHeM oT 6,6 mo 10,5 kopoBouek, ypasHeHHe nJis Hee

n.=0,0176 Y, d + 0,52, , (4.11)
r=0,98 40,017, S,==x1,17.
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TpeTbH rpymnna o67;e,gnm1e1~ NaHHbE, M0 KOTOPHIM B CpeNHEM
copMupoBanocs ne Gosee 6,5 Kopo60qu Ha OAHO pacTeHue, H
uMeeT ypaBHeHHe

oo ne=0,0135 Y d + 0,60, (4.12)
r=0,9540,011, S,==0,6l.

VpasHenus perpeccun (4.9)—(4.12) moayueHsl Ha MarepHaziax
HabMI0/ieRnil TOIBKO arpoMeTcTaHIHM bBosCy, T. €. OHH NpHMEHHMH

Tabauna 4.2

Yucsio co3peBlINx KOpoOOueK XJOMYATHUKA B 3aBHCHMOCTH OT CYMM CpPeIHMX
CYTOUYHBIX Ae(GHUHTOB HACLIEHMA BO3AYXA

- 9155-1

f.;’ gz). CyMmEt (,pelmux CYTOUHBIX JedHUHTOB Hameeam BO3LyX4,
=9 rIla
CopT X10M4aTHHKA §§ -
g z 100 200 300 400 500 600 700 800 900
R
108-@ 7,5 2,3 3.8 53 63 7,2 7,6 7,8 v
4 7,56 2,6 4,2 5,8 7,4 9,0 10,6 12,1 -
138-P, 149-P 1,6 2,7 3,8 4,9 6,0 7,1 8,3 9,8 11,1
C-4727, 2421-Y, 80 1,8 3,7 5,5 7,0 8,5 10,0 11,0 11,7 12,2
2833 8,0 0,6 1,6 2,6 3,3 4,0 4,8 © 5,2 5,8
5595-B 1,4 2,3 3,4 5,0 6,9 9,4 11,8 15,0 20,0
6465-B 0,4 1,27 2,0 3,2 4,6 6,7 10,0 14,0 22,0
0,9 2,0 8,3 4,7 6,4 9,4 12,6 16,5

IJIS1 ONpelieIeHHOH 30HBI XJOHKOCeAHHA. IloaroMy anasOrHuHBE pas-
paboTKH NPOBOZHMJANCE 1O MaTepHajaM I'UAPOMETCTaHUUH BcexX XJOM-
KoBojgueckux pecny6aunk Cpexne#t Asum. CraTHCTHYeCKHH aHAJM3 IIO-
KasaJ, YTO XapaxkTep 3aBHCHMOCTH TEMIOB HAKOIJIEHHS CO3DEBIIHX
KOpOGOYEK OT CyMM CPEeJHHX CYTOUHBIX Je(HIHNTOB HACHIINEHHA BOS- -
JyXa H3MeHseTCs B COOTBETCTBHH C COPTOBBIMHM OCOOGEHHOCTSIMM XJIOM-
yaTHuKa. Tak, HanpuMmep, AJd TOHKOBOJOKHHCTHIX COPTOB XJOMNYaT-
HuKa (5595-B, 9078-1, 9155-11 u zp.) 3aBHCHMOCTb MEXIy TeMHaMH
CO3peBaHusA Kopoﬁoqex H Je(HIHTOM HACHILEHH: BO3/lyXa BLIpaxa-
ercs nmapaGojofi waM  ypaBHeHHeM IoKasaTejapHod kpusoit. Ilpu .
3TOM Koatbcpuunembx KOppeJsLUH H KOPPEJAUHOHHLIE OTHOLIEHHMS
cBsI3ell J0OCTAaTOYHO BBICOKHe ¥ Bapeupyior ot 0,87 mo 0,98.

Il OCHOBHBIX COPTOB XJIONYaTHHKa, Bo3aenabiBaeMbix- B CpeiaHei
Aspy, OBIIO PaCCUMTAHO HHCJIO CO3PEBINMX KOPOOGOUeK 1o CcyMMaM
CPeIHHX CYTOUHBIX Ae(HIUTOB HACHIIEHHS BO3AyXa (HapacTaloUIHM
HTOTOM, HayuHass C ($asbl PACKPLITHS NEPBLHIX XOpoOouex), pesyJib-
TaThl pacyeToOB NpuBefeHBl B TabJj. 4.2. Duan ycraHOBJEHH TakiKe
KOJIHYECTBEHHblEe 3aBHCHMOCTH MeXKJAY 4YHCJIOM pPaCKpBLIBIIMXCH (CO-
3peBIINX) KOPOOOYEK XJOMUAaTHHKa COPTOB TAIIKEHTCKOH TIPYINE H
METeOPOJIOTHYeCKHMMH (aKTOpaMH, - YPABHEHHsS] 3THX 3aBHCHMOCTEH
HMEIOT CJeNyIouuil BUA:
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np=06,4+0,176 3, £ — 0,76 - 107* }} £*, (4.13)
m=0,94, 0 =82 %; ’
o n=314+0207Xd—0153-10° T d% (414
| =096, 6= 27,0 %,

TJle np— YHCJO DaCKPHIBIIMXCS KopoBouek, % obuiero umcaa cpop-
MHpPOBABIUHXCS KOPOOOUEK Ha [1aTy HACTyIJIeHHS (asbl PACKPHITHS
NepBEIX KOpoGoUeK XJONYaTHHKa (HapacTalolHM MHTOroM 3a JAOMO-
pO3HHIl Tepuop); . f u Y, d — COOTBETCTBEHHO CYMMBbI CPEJHHX
CYTOUHBIX TeMMepaTyp ¥ AedHUMTAa HACHIUEHH BO3AyXa 3a TOT K&
IepHoL.

PaccmoTrpenHEle BHIILIE © KOJHYECTBEHHLIE  CBSI3H Me}Klly.T-II/ICJIOMI
packpeiBuIXCS (CO3PEBIINX) KOpoOOYeK XJONMUaTHHKA M THApOME-
TEOPOJIOTHYECKUMH (aKTOpaMH MOJyueHBl Ha MarepHajax Habaio-
JIeHH# Tex JieT, KOrja B IIpaKTHKe XJONMKOBOACTBA He OBLJIO MacCCOBOro-
IPUMEHEHHs] TAaKOTO BAaXKHOI'O AarpOTEXHUYECKOr0 MEepOINPHATHS, Kak.
-Jeponnanus (Recukaidst) xjaonyaTHuka. [lostomy BausHue Redosma-
MM Ha TEMIbl pacKpHTHA (cO3peBaHHS) KOpoOOYEeK XJIONYATHHKA
B TIPEJCTaBJEHHBIX 3aBHCHMOCTAX He OBLIJIO OTpaxKeHO B MOJHOH mepe.
CrenoBaTeJbHO, pacueThl TEMIOB HAKOMJIEHHS PacKpLIBHIMXCS (CO-
3peBINX) KOpoOGOueK C IOMOUIbIO NpeAJOXkeHHHIX BbhIE arpoMeTec-
POJIOrMYECKUX MOKa3aTesnell MOTYT GbiThb HCNONB3OBAHBI A TOCEBOB-
XJONMYATHHKA, IJe He NpoBojuTcs pnedosuauus (mecuxamusi), WaH
TOJMIBKO- A/ JOAe(PONHALHOHHOrO MEePHOLA PAa3BUTHS DACTEHHH.

Kak usBecrHo, Ipeny0opOYHOe yAaJieBHEe JMCTbEB XJONUATHHKA:
Ae(oSHAHTAMH CYLIECTBEHHO BJHSIET HA TeMMbl PACKPHITHA M CO3pe-
BaHus Kopobouek. OZHAKO BONPOCH OLEHKH 3TOTO BJHSIHHS 10 Ha-
yajga 70-Xx rogoB INpakTHYecKH HE HCCJAENOBAJJMCh, He OBUIO M 10-
'CTAaTOYHOTO THAPOMETEOPOJIOrHYECKOro OGOCHOBAHUS 3()(HEKTHBHOCTH®
pabor mo nedposvauuu xJonyaTHHKa. [lepBele pesysbTaTH HCC/E[O-
BaHU} B TOM HamnpaBJeHuH ObliM 1OJyyeHn B 1967—1968 rr..
X. M. A6nynnaessiMm  [6, 7] u P. C. Apucnamosmm [10, 11].
B. panpuefimiem B ormene arpomereoposorun CAHUI'MU stumu xe
aBTopaMu OblJHM paCIUMpPeHbl H yrjyOJeHbl HCCJeJOBaHHS 110 BHISIBJE-
HHIO BJUAHHA JedONHALUH HA XKUSHENEATENbHOCTh XJOMYATHHKA M:
IO OLIEHKE Me30- ¥ MHKDOMETEODOJOrHYeCKOi OﬁCTaHOBKH Ha 3pdek-
THBHOCTb IIPOBefleHHs fedouanuy.

Ycranosaeno, uro mpeay6opounoe yILaJIeHI/Ie JIHCTBEB  XJIONYAT--
HHKa Je(OJHaHTaMH IMOJIOXKHTEJbHO JeHACTBYeT Ha TeMIIBl  PacKphl--
THsl (cospeBaHHMs). KOpoGoyek Gjaromapsi CO3faHHIO Ha MoJe 6ja--
TOIPUSTHOTO MMKPOK/IMMATa — TeMiepaTypa BO3Zyxa B cpefie Aedo-
JIHMPOBAHHOTO XJIOMYATHHKA NO CPABHEHHIO C HeJehoJUHPOBAHHBIM'
NOBHIIIAGTCS B JAHeBHble yachl Ha 1—2°C; moBmimaercs ¥ AeduUUT
HacbiteHusl. B pesy.abrate Ha Aecpomnpoaaﬂnbrx fHoceBax TeMIB!
PACKpEITHS - KOPOGOUEK XJomyarTHHKa ObiBalor wa 20—25 % Boume
[6, 7], a BmaxkHOCTh XJIONKa-Chipua Ha 2—3 9% MEHblIe, YeM Ha He-
JedoanupoBaHHbix [8]. B TO e BpeMs oOueHb BaXKHO IPABHJBHO'
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YCTAHOBHTH CPOKH HAyasna H OKOHUaHHS PaGoT MO YAAJMEHHIO JHCTHEB

XJIONYATHHKA XHMHYeCKMMH npenapatamu. CpOKH HayaJa M OKOHYa-
HUsl paboT MO YIoaJeHHIO JIHCTHEB XJOMYATHHKA XHMHKATAMH 3aBUCST
OT OGHOJOTHUECKON 3DEJOCTH pacTeHHH U  arpoOMeTEe0POJIOTHYECKHX
YCJIOBUH OCEHHETO mepHuoza. - ' .
Cornacao uccaeposanusm T. C. 3akuposa [30], A. W..Hmawma-
smeBa [32] w  gpyrux aBTOpOB, paHuSS JAedOJHALHS NPUBOLHT

: S5-I % 178U >85 %]
100 150 200 250 Et °C

Puc. 4.2. Ouenka sddexTusHocTH AedonHalHH XJOMYaTHHKA,

K CHHXKEHHIO YDOXKAHHOCTH XJONYATHHKA, & MO3JHAT — He olOecreyr-
BaeT MaKCHMAJbHOTO ONAfEHHS JHCThEB M He YCKOPSIeT CO3DeBaHHsI
ypoxas. MccrenoBaHus 3THX aBTOPOB INO3BOJHJH YCTAHOBHUTH, YTO
Jieosalns, npoBefeHHas HOCJe PACKPHITHS ABYX-TpeX KopoOouex,
He CHHXaeT MacChl KOPOGOUEK H KayecTBa XJONKa-CHIPUA.

P. C.  Apucnanossim [10, 11] nokasaHo, uto ONajeHHe JIMCTHEB
y nedonunpoBaHHOro xjondatHuka Ha 80—85 % u GoJee IPOHCXOAHT
nocne Habopa CyMM INOJIOXHTE/BHBIX CPeJHHX CYTOUHBIX TeMIepaTyp
Bo3ayxa 250 °C mpu Hauase nmojcuera OT AATHl [POBeJeHHS AedoJiHa-
anu. CospeBanune 3—4 KopoGoueK y XJONYATHHKA CPEJHEBOJOKHUCTHIX
copros (108-®, Tamxkent-1 ® Ap.) B - CpeJHEM OTMeUaercs TakKXKe
npu Habope sTofi cyMMul, TeMmneparyp. Ilosromy neaecoo6pasno ne-
ponmanuo XJONYATHHKA HAYWMHATL B JAATH, KOrZa CYMMBl CPEJHHX
CYTOYHBIX TeMIlepaTyp BO3AyXa, INOJACUHTAHHBIE OT JaThl PaCKPHITHA
TepBEIX Kopofouek, gocturaior 250°C, u 3akaHuuBaTh N0 YCTORYH-
BOTO IIepexoJa CPelHHX CYTOYHHIX Temmeparyp uepes 17 °C. OceHbio
9TOT TNepexon B OOJBIIMHCTBE XJONKOBOJUECKHX paioHOB Y30eku-

. «cTaHa OObYHO oTMeuaercs 22—28 ceHTsAOPs, HECKOJBKO paHbIle

(17—20 cenrssbps) — B ceBepHHIX palioHax Kapakaamakuu M JHILb
B I0XKHOH dactim DByxapcko#i u GospummucTBe pafionoB Cypxaumape-
MHCKOH oOJsacTu oH HabsaiogaeTcs B Hauaje Oxrs0ps, a B KpaHHHX
10XHbIX paiioHax CypxanpapbuHckofi of0nadct eme nosxe (16—
19 oxts16ps).

Ha nomorpamme (puc. 4.2) npencraBjieHa 3aBHCHMOCTb KOJiiye-
«TBa OIABUIMX JHCTHEB XJIONYaTHHKa (B NpOIEHTax) OT TeMmepa-
TYypHL BO3JyXa B MOMEHT nedoJHaluy H OT CYyMMBl CPeJHHX CyTOY-
HBIX TeMIeparyp Bo3ayxa 3a 12 nueit mocjie pedosmamum [10]. Ha
‘HOMOTrpaMMe BBIEJEHB YeThpe 30HH, XapakTepuaylouiue s3¢QexTUB-
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-HOCTh JAedoJHaUMH B 3aBHCHMOCTH OT KOJIHYECTBA ONABLIMX JIHCTBLEB.

B mepBoit 3ome omajo MeHwlne 50 % uIHCcTHEB,. BO BTOpPOH 30He 51—
70 %, B Tperneit 3one 71—85 %, a B uerBepTOl — cBHie 85 %.

Kak BupHO 3 HOMOrpaMMEl, HauOoJee 3(P(PekTHBHO Ae(OSHAHTH
IeACTBYIOT mpu TeMIepaType BO3AyXa B MOMEHT JedoJHaluH BhILIe
18°C u cymMe NOJIOXHTEJBHBIX TeMIepaTyp Bo3nyxa sa 12 nHeit
nocite aedosuanun 250 °C u 6oJee. _

- JletonnauTe OyYeHb UYYBCTBUTEJbHH K' BJIAXKHOCTH BO3Ayxa. Has
ycneurHod pedoJHalMH  OTHOCHTEJbHAsT BJAXKHOCTh ~BO3LyXa He
nonxHa OeiTh HuXKe 40 9%. Ilpu 6osee HHU3KOH BJIAXKHOCTH BO3LyXa
pedonuanTel c1ab0 NPOHHKAIOT B JHCThA XJONMYaTHHKA. OnTuMasb-
HOH jusa sddexTuBHOH AedonnalHl sABJAAETCS OTHOCHTENbHAS BJAXK-
HOCTBb Bo3nyxa 50—70 %.

OddexTuBHOCTL Ledonualyu 3aBHCHT TakXke OT CKOPOCTH BeTpa,
BJAaXKHOCTH IIOUBBI, HAJW4Ms POCLI ¥ APYTHX METEOPOJOrHYeCKHX
¢akTopoB. OTcyrcTBHE BeTpa, 0COGEHHO 1pH AedOJUalUH ¢ caMoJeTa,
ABJAETCS OueHb OJIATONPHSTHBIM MAJisI PABHOMEDHOTO OCeJaHHs Aedo-
JITAHTOB, 4 CKOPOCTh BeTpa 3 M/C JOCTaTouHa AJS CHOCA YacTH Ka-
nesb. AedoJHaHTa BO3AYIIHEIM IOTOKOM 3a Inpejenbl mojs. Ilostomy
BO MHOTHX XJIOMKOBOJAYECKMX pafoHax HaHOosee GJaronpHaTHEIM AJI
nedosmanun asasercs yrpeHHee (6—10 u) um Beuepree (17—21 u)
BPeM#, KOrga CKODOCTh BeTpa uacro OniBaer MeHee 2 wm/c. Buaaro-
IPHATHO CKa3biBaeTcsl Ha 3¢ ¢eKTHBHOCTH JAeHCTBHA  JedOoJHaHTOB,
0COOEHHO NOPOLIKOBHAHLIX, H Ha/JHYHe POCH B MOMEHT JedoJHauui,
YTO yBeJHYHBaeT OmajeHHe JucTheB Ha 5—15 Y. Dro Takxe mpHBO-
JHUT K HeOOXOJHUMOCTH NpOBejeHHs JAedo/Halud HMEHHO B yTPERHHE
qacel [0 HCIapeHHsl DOCH, IIOCKOJBbKY JIHCThSI XJIOMYATHHKA B 3TO
BpeMs HACHIILIEHHl BJarou. ‘ v

Mamnab c6op ypoxas XJONKAa-ChpUa O6HYHO HAYMHAETCS
C MOMEHTa, KOTJa y XJIONYaTHHKa co3peBaerT He MeHee 70 % xopobo-
YyeK, a JoJf ONaBLIHX JHCTheB mnocje Aedosauauuu pocruraer 80 %
u OoJee. . ' '

Ha ocHOBe MHOFOUHCJEHHBIX HAGJIONEHHH HA THAPOMETCTAHIMSIX
OblM yCTaHOBJIEHB! CBSI3H MeXKJY YHCJIOM DAaCKPBIBIIHXCS M CO3PEB-
IIHX KOPOOOYEK XJOMYATHHKA PA3JIHYHBIX CODTOB W TEMIeparypol 1
BJIAXKHOCTBIO BO3Ayxa. [Ipu 3TOM 4HCIO pPacKpPHIBIUIMXCA (CO3PEBIUHX)
KOpoOoyek Obl0 HalifIeHO ¢ yuyeroM KoJHyecTBa CHPOPMHPOBABIIHXCS
KOpoOodYeK Ha JAaTy PpAaCKPBITHSI HEPBHIX KOPOOGOUYEK. YpaBHEHUS
CBS3H, yTOuHeHHBE coBMecTHO ¢ @. @, PaxManoBo#l ¢ NOAKJIOUEHHEM
MaTepHaJloB IOCJAEAHHX JIET, HMEIOT CJAeAYIOIHH BHI:

JJIST CKOPOCIEJNBIX COPTOB

ne=—15,040,28 Y t—0,4-107* Y £, (4.15)
' n==0,94, o=+919/;
AJd CPEeHeCHEeJbIX COpTOB
no=—828-+40,172 > t—0,36 - 107* Y, £, (4.16)
1=0,95, 0 =82 %;
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,ZIJIH TOHKOBOJIOKHHCTbIX COpTOB
o= —3,8-0,110.Y, t — 0,16 - 10‘4Zt- (4.17)
n=10,95, ¢6=::8,3 %, ‘

;The fg — YHCAO CO3peBLIHX Kopobouek, Y% uucsaa cPOpMHpPOBABIIHXCHA
KOpoGOUeK Ha JaTy HacTymJeHHs: (asel PacKpHITHA HepBHIX KOpolo-
waeK; ), f—CyMMa CpPeiHHX CYTOUHBIX TeMIepaTyp BO3JyXa  Hapa-
CTAIOIMM UTOTOM 32 JOMOPOSHBEIH NEPHOA. .

YpaBuenus  {4.15)—(4.17) moxuO HCIIO/Ib30BATh IIPH pacuere
(nporHose) KoJHuYecTBa CO3PEBIIMX KOpPOOOUeK B  JOMOpPOSHLIH Ie-
puon Ha AedoSHHPOBaHHEIX IoJAx. JlaA obJjerueHHs pacyeToB Ha
-OCHOBaHHM ypaBHeHud (4.15)— (4.17) Orina cocraBsnexa Taba. 4.3,
M3 KOTOPOH BHAHO, YTO C BO3DACTAHHEM CyMMbl CPEIHHX CYTOUHBIX
TONOXKUTENBHBIX TEMIEPATyp BOSAYXa YBEJHUMBAETCH M HYHCJO CO3-
peBumx Kopobouex xJomdaTHuka. CospeBanue 70 % kopoGouek OT
uuCaa CHOPMUPOBABIUAXCS HA AATy PACKPBHITHS NEPBBIX KOpoGouex
-ofecneunBaeTCs AJS CKOPOCIEJIBX COPTOB IIPH CyMMaXx IIOJOXKHTENb-
HBIX CPEIHHX CYTOYHBIX TEMIEpaTyp BO3AyXa He MeHee 400 °C, pas
-cpennecnienbix copros. 500°C m  AJA - TOHKOBOJIOKHHCTBIX ~ COPTOB
750 °C.

Ilo martepuasam TabJI. 43 MOXKHO COCTaBHTb [POTHO3 4YHCJa
“CO3PeBIUHX KOpOOouex Ha Jo0ylo jpaTy NepuHoja CO3DEBaHMs ypoXKas
xJionka-ceipita. st COCTaB/IeHHsI NPOTHO3a HEOGXOAHMO HMETh CJe-
JyIouine faHHbE:

a) jxaTy DacKpHTHA HEePBRIX KOpoOGOuYeK M Ha 3Ty JAaTy YHCIO
-cOpMHPOBABLINXCS KOpPoOOUYeK HA OAHOM pacCTeHMH;

6) ,0xHuJaeMyI0 CPEJHIOI [eKajAHYIO TeMIepaTypy BO3AyXa IO
JIPOTHO3Y TMOTOALI HJIM CPeJHIO MHOTOJETHION JeKaJHYH TeMIiepa-
“TYPY 1O CHPaBOYHHUKY.

lIpumep pacuera uucia coapeamux ‘kopobouex. Vcxopure paH-

' Hble: TIPH IOCEBE CPEeIHECIeNoro copra xjomyarnuka 108-@ 18 an-

pess ¢aza packpHITHS INePBHIX KOpoGouek HacTynuaa 4 CeHTAODS;
YHCJI0 CHOPMHPOBABIIHXCA KOPOOOUEK HA ONHOM DACTEHHH Ha 3TY

Jary cocrasugo 12,1, Oxunaemas CpefiHsis JleKajnas Temmeparypa

BO3yXa IO IIPOTHO3Y INpeAcTaBjeHa B Taba. 4.4. Ilockoasky pata
‘HacTynJeHusl aspl' He COBNIaZaeT C HAYyaJOM JEKajbl, CYMMy cpenHef
‘CyTOYHOH TeMIepaTyphl BO3AyXa 3a INEePBYIO JeKajy MOJCYHTaeM IO
Jnuam. Ilpumem, 4To CpefHAsA CyTOYHAS TeMIepaTypa KaxKAOro MAHsA
paBHa cpeaHell nexkanHol Temmeparype. OTciofa cyMMa CpeQHHX Cy-
‘TOYHBIX 3Ha4eHMH TeMmepaTyprl ¢ b mo 10 cenrsbps oxaxerca pas-
Ho#t 134°C (224X 6), a ¢ 5 no 20 cenrsabps 335°C (134+201) u
no 30 centsibpsa 513 °C. IloacraBasa 3Hadenus cymMM TeMIepaTyp Ha
KOHEIl KaxkAoH Jekaabl B ypaBHeHue (4.16) u DPOBOAS COOTBETCTBY-

IoliMe BhIUMCTeHHs, Hafigenm, uro Ha 10 cenrabps cospeer 13,6 % xo-
poooqex or 12,1 CQ)OpMHpOBaBIHHXCH KopoGoyek, Ha 20 ceHTalbps

34,8 % wu na 30 cenrsiops 70,4 %.

OZHOBpeMEeHHO C 3THM MOXKHO onpeﬂ;eJme abCcoJsII0THOEe YHCJIO
-co3peBINX KopoOouek. Ha paty packpuiTus IepBhX KOpoOouex
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Tabauna 4.
Ha OJHOM

Yucjio CO3PEBIIHX KOPOGOUEK B 3aBHCHMOCTH OT CYMMBbI CPEJHHX CYTOUHBIX
14

chopMUPOBABIINXCA KOPpOHOyeK

5—15 chopmupoBaBmmuXcs KopoGoukax

CKOPOCHEﬂHe copTa

Uxeso cospeBiunx KOpofouek (IUT.) NPH YKA3GHHOM uHCHE

5

pacTeHuil Ha Jary PacKpbiTAS nepsbIX KopoGouex

Coapes-
‘mmne
KopoGoyu-
KH, %

TeMnepaTyp BOSAyXa 37 npu
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Hucqo coapean&ux‘xopo6oq6K (IT.) IPH YKaSAHHOM uHcJge
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<(hOpMUPOBATOCH 121 Kopoﬁoqxx Ha OJHO pacrenue, u3 Hux 10 ceH-
T6ps cospeno 13,6 %, 1. e. 1,6 xopobouku [(12,1 X 13,6) :100],

20 centsibps cospeso 44,8 % Kopo6oqu T. €. 5,4 KOpoGOUKH HA o;um
pacrenue, a Ha 30 centabps cospeno 70,4 % Kopoﬁoqex, T. e. 8,5 Ha
OJIHO pacTenue. AHaJIOTMYHbIE PACYeThl MOMKHO BBHIIOJHHTH IO MaTe-
puasam Ttaba. 4.3. B 3TOM ciayyae UHCJIO CO3PEBIUHX KOpoGOYeK Ha-
pacTaoluM HIOrOM OINpPEfe]ferTcs MO CyMMaM CPEJHHX  CyTOYHEIX
TeMIepaTyp BO3AyXa Ha KOHell  KaxznoH#  Jexkaib  CeHTAGps
(raba. 4.4). ‘\Hpn sToM u3 Taba. 4.3 HaXoAuM COOTBETCTBYIOIEE 3THM

N

Ta6auna 4.4

Pacuer 0XHAaeMOro KOJMYECTBA COSPEBUIMX KOPOOOUEK RO CyMMe CPEAHHX CYTOYHBIX
TeMNepaTyp BO3AYXa

Cenralpsb (N0 pexanam)

IToxasarens "
1 2. 3
" Cpenaas CyTouHasi TeMuepaTypa Bos- 22,4 20,1 17,8
JAyXa 3a Jekany,
CyMMa CpPeJIHHX CYTOUHBIX TeMIeparyp
3a Jekany 224 201 ] 178
HapacTaOMMUM HTOTOM OT AaThl pac- 134 335 513
KpPBLITUS NEPBHIX KOPOGouex
KonuuectBo co3peBmHux xopo6ouek
HapacTaIONUM HTOTOM : -
% 13,6 44,8 70,4
wr, ' 1,6 5,4 8.6

CyMMaM TeMmmeparyp (IyTeM HHTEPHOJALHH) YHCJIO CO3PEBIIHX KO-
pobouer (mo Taba. 4.3 Gepem Jjas 12 ccbopmupoaasmnxcs; KOp0060-
yex) — 1,6, 5,3 u 8,4 xopobouexk. ~

Takum 06pa30M MOXKHO OXupaath, uto 70 % oT cdopmupo-
BaBIIHXCs KopoOouex OyZyT ToToBH K c6opy kK 1 oxrabpsa. Caeaosa-
TEJIBHO, Ha 1 OKTAODS “MOXKHO HJIﬁHHpOBaTb HayaJ0 yOopKu ypoxas
XJIOTKAa-ChlpUa MallHHAMH.

AnasnornuHeiM 006pasoM  MOXKHO COCTABHTS npornoam yHcaa cos-
PEBIIUX KOPOGOUEK H JiJisi CKOPOCHEJIBIX H TOHKOBOJIOKHHCTHIX COPTOB
XJIOMYaTHAKA C HCIOJb30OBAHHEM COOTBETCTBYIOUIUX ° arpomeTeopOJxo-
THUECKHX TOKasaTeJel.

4.2. TeMnbl HAKONJIEHHS JOMOPO3HOIO yPoXas

OcHOBHOfi LeJbl0 TPyla XJI0ONKOpoGa sBJSETCS MOJyYEHHE YpO-
JKas XJOoOmKa-Chipia ¢ BHICOKHM KauecTBoM BoJoxna. OjHako B OT-
Jle/IbHbIE TOAEl, HECMOTPS HA BCe YCH/HS, 3aTPaueHHble Ha HOJyde-
HHe BBICOKOKAYECTBEHHOFO ypoxKas, He yAaercs HOOGHTBCS XOPOIIHX
pesyabTaTOB M3-3a HeOJIarONpHATHBIX YCJIOBHH IOrOABI OCEHHEro Ie-
puoga. OOIIEH3BECTHO, YTO K MOMEHTY PACKPHITHS NEPBOfi - KOPO-
OOuKM pacTeHHsl XJOMYATHHKA HAKANJIHBAOT Jullb okojo 60 Y
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CBOEr'0 MaKCHMaJjbHO BO3MOXKHOro ypoxas. Ocranpnbie 40 9, ypoxas
HaKalJHBAlOTC B NEPHOJ HayaJo PAaCKPHITHA HepBOli KOPOOOUKH —
ryOuTesbHbBIE OCEHHHE 3aMODO3KH, MNpHYeM 3TO HAKOIJICHHE HJIET
B OCHOBHOM 3a CUeT YBEJHUEHHMs] MacChl CHIpHA B KaxJIOH CHOpMH-
poBaBieiicsi kopoGouxe. CJieoBaTeIbHO, KOJMYECTBO M  KauecTBO:

TaGauna 4.5

Vpoxait xjonka-ceIpya NpH pasanyHoM pExume opouenus. AITMC Boscy

XosslicTBeruB#l ypoxal Jara
H
Toz Y"la%ﬁg ofuut, Aouoposrk PaCKpEITHA | pyGuresibHOrO
- u/ra NepBhIX 3aMOPO3Ka
u/ra 9 obmero | KopoBouex
1959 1 19,3 17,6 91 2 IX 21 X
2 31,5 27,1 86 7 IX
3 39,2 32,2 82 151X
1960 1 18,1 17,1 95 8 IX 2 XI
2 27,9 24,6 88 12 IX
3 33,6 29,0 86 21 IX
- 1961 1 36,0 27,4 76 - 31 VIII 9X
-2 37,4 28,1 75 5 IX
3 38,1 23,6 62 13 IX
1962 1 21,3 16,8 79 31 VIII 23X
2 39,6 21,4 - 54 - 5 IX i
3 37,7 6,8 21 16 IX
4 30,8 14,4 47 8 IX
1963 1 10,5 0 14 IX
2 18,3 0
3 18,0 0
4 13,6 : 0 .
1964 1 27,3 20,2 » 74 7 IX 30 IX
2 32,2 14,5 45 18 IX
3 32,9 2,6 8
4 31,2 - 10,6 34 .23 IX
1965 1 20,6 18,4 .89 24 VIII 1 X
2 . 30,6 26,8 89 27 VIII
3 41,0 29,5 75 7 IX
1966 2 32,9 23,7 75 9 IX 18 X
. 3 25,9 19,7 77 9 IX

JIOMODO3HOI'0, a TakKke OOIlero ypoxas XJONKa-CHIPLA- JOJNKHH Ha-
XOAUTHCS B OIpEJEJeHHOH CBSI3H C TEIVIO- U BAaroobecrnedeHHOCThIO:
'pacTeHHMil He TOJBKO B NEPHOA -MX POCTA, PA3BHTHS M (OPMHPOBAHUS
KOpoOOYeK XJIOMYAaTHHKA, HO TAKXKe W B NEPHOA HAuajo PACKPHITHSL
nepBoli KOpPOGOYKH — OCEHHHe 3aMOpPO3KH, NpeKpaliailine Berera-
IHIO XJIoNNUaTHHKA. ~ .
JelicTBuTeIbHO, HHTepecHash KapTHHA BO3HHKaeT IIPH pPaccMoTpe-
HMH BeJHUMHBE AOMOPO3HOTO YpOXKas XJIONKAa-ChIpHA, BhIpa:KeHHOH
B Ipouentax or obmero (rabu. 4.5). IIpu A0CTaTOUHOM YBJAXKHEHHH
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TIOYBHI B TeUEHHE BEreTallHOHHOrG MepHoja B Cpelle PACTHTEJIEHOTO
TIOKPOBa XJIOMYATHHKA CO3Ja€TCsl IOBLILIEHHAs BJAXHOCTE M IIOHH-
XKeHHas TeMIeparypa Bosiyxa [54], B pesyabraré uero ykopauumpa-
€TCSl [ePHOJ CO3PEeBAHUS YPOMKas, TeM CaMbiM CHUIKAETCS JOMSA AO-
MOpPO3HBIX CGOPOB Ha yyacTKax 2 M 3 CO CXeMOH NoiHBa COOTEETCT-
BeHHO 1—4—1 u 70—70—70 (65 %) HB.

Ha noncymwennom yuyacrke 1 (cxema mnosnuBa 0—2—0) ormeua-
-eTcs caMmasl JAJHMHHAs NPOAOJIKHTEJBHOCTh NEPHOJA CO3DEeBaHMs 32
cueT OoJsiee PAHHETrO HACTYMJEHHS (asbl PACKPHTHA KOpoOOuek, B pe-
3yJbTaTe 3TOr0 A0 T'YOHTEJBHOr0 3aMOpO3Ka B OOJBLUIMHCTBe CJIydaeB
packpriBaercs okojgo 90 % xopobGouek. TlosTomy BesuunHa JOMOpPO3-
HOro ypoxas (B IPOUEHTaxX OT OOIIero) Ha MOACYIIEHHBIX YYaCTKax
06BIYHO BHIIIE, 4eM Ha Y44aCTKax C JOCTaTOYHOH BJarcobecreyeH-
HOCTBIO DaCTeHH#l, 0COGEHHO B rojabl C PAHHUM HACTyNJEHHEM ryén-
TeJbHOrO 3aMopo3ka (1962, 1964, cM. Ta6sa. 4.7). B 1963 r. Ha Bcex
y4acTKax JOMOPO3HBIH ypoxKall XJONKa-Chpua He OBLT INOJYydYeH, IO-,
CKOJIbKY OYeHb CHJbHBIM H paHHHH 3aMOpo30K (14. ceHrtsibps) npe-
pBaJ BereTaldio XJOMYaTHHKA, MOcesHHOro 13 Mas, A0 HaCTYIJIEHHS
(ha3pl pacKpHITHS IEepBHIX KOpoOGOo4eK. 3aMOPO3KOM OblIM IOBpeX-
JIEHBl He TOJIBKO JIHCTBSl  pPacTeHHl, HO UYaCTHYHO H KOPOGOUYKH.
B cBsasu ¢ sTuM. Hab/0faJOCh pPe3sKOe CHUKEHHe CpelHedl MacCH
XJIONKa-chIplla B OAHOH KopoGouke (ot 6,5 mo 4,1 r) u cooTBer-
CTBEHHO ypoxKas XJomyaTHHKa [b4]. ' '

Bmecre ¢ TeMm, mpH NPOROJKHMTENbHOH Temsofi ocenn (1959, 1960
u 1965 rr.) abcosioTHHE BeJHUYUHB JOMOPO3HHEIX 'COOPOB ypoxKasd
XJIONKA-ChIplia. HA MNOJSAX € ONTHMAJbHBIM VBJIaXHEHHEM IOYBH Gbl-
BalOT -Gosiee BLICOKHMH, XOTSl BEJHMYMHA JOMOPO3HOro cOopa, BHIpa-
HKEHHOro ‘B MPOLEHTAX OT obuiero ypoxas, Ha y4YacTKax C HejocTra-
TOYHBIM 'yBJaXHEHHEM BCe-TaKH OKashiBaeTcd Bhiue. CiefoBaTesbHO,
JI0JIsL IOMOPO3HOTO YPOXKasi XJOMKa-ChIPLLA ONPENessieTcss MPOJOMIKH-
TeJIbHOCTBIO NEPHOAOB (POPMUPOBAHHS M -CO3PEBAHHS YpOXKas XJoIN-
YaTHHUKA.

Ha pnc. 4.3 mnokasaHa 3aBHCHMOCTh JAOMOPO3HHIX YpoOKaes
xaonka-cupua. ¥y (%) OT OTHOWEHHS NPOAOJKHTENBHOCTH NepHoja
. PacKphHiTHE NEPBBHIX KOPoOOUeK — ry6HUTeNbHBIH 3aMOPO30K K HPOLOJI-
JKATEJBHOCTH NEePHOfa IBeTeHHe—paCKPHTHE IepBbX Kopobouex X
(%). MoxHO OTMEeTHTh, YTO 3Ta CBSI3b OUEHb TeCHas (r =
= 0,98+0,002). YpapHenwe 5ToH 3aBMCHMOCTH MMeeT CjeAymomui
BUIL: w SN

lg¥V,=0,51441g X + 0,988. ‘ (4.18)

Bricokasa TecHoTa 3aBHCHMOCTH M He3HaYhTesbHass ommbKa pac-
wera (S, = *=1,1 %) paiorT ocHOBaHHe CYHTATHL BO3MOMKHBLIM HCIIOJb-
30BaTh ypaBHeHHe (4.18) AJ1s1 BHIUHCIECHHS g

Haubospiiee BiuAHAE Ha BeJHYMHY  JOMOPO3HOTO ypoxKas
XJIONKA-ChIpIia OKAa3BIBAET TEIJO- H BJarooGecHeyeHHOCThb II0CJENHEro
TepHOAa DAasBUTHS XJONMYATHUKA — IIEPHOAA CO3PEBAHHA  ypomKas.
C 1enpio ONEHKH BJIHSHHS TEPMHYECKOrO peXHMa Ha CO3peBaHHe
ypoXas -HaMH - CONOCTABJ/AJACh BEJHYHHA AOMOPO3HOTO ypoOXKas
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XJIONKA-CHIPIA, BHIPaXKEHHOTO B npoueHTax or obuero, ¢ CyMMOH
NOJI0KHATEAbHbIX TEMIEpaTyp BO3JYXa 8a NEpPHOA pACKPHITHE Iiep-
BBIX Kopo6oqu-—-ry6nTe.anbm 3aMOPO30K. DTO CONOCTABJEHHE IO-
Ka3aJo HaJHuHe XOpoilleH CBASH MeXIy YyKasaHHbIMH NapameTpaMH
(n =0,88). Ilpu sTOM 34aBHCHMOCTb HMeJa HeJMHeHHBIH Xapakrep #
Bpra}KaJIaCb CJAEAYIONIMM YpaBHEHHEM:

V,=8,0-0,168 3, —0,8 Y, © (4.19)

rjie ¥y — NOMOpPOSHBIY ypoXall XJOMYaTHHKA CPEJIHECNeJOoro CopTa
108-®, 9% ot obuiero; ), { — CyMMa CPeAHHX CYTOYHHIX TE€MIepaTyp

Yy %o obuezo ypaafcaﬂ
‘/00 N

80

T

60}

40

I

V\ 20...

! s ’ L I |
0 20 40 60 80 X%

Puc. 4.3. 3aBUCHMOCTh JOMODOSHOTO YpOXas XJONKA-CHPHA ¥y OT BeNHUMHEL OT-
HoweHHs: X NPOLONKHTENBHOCTH NEPHOAA PACKPHITHE MEPBLIX KOPOGOUYEK — ryBHTEb- -
HEIH 3aMODO3OK K NMPOAOJIKHTENLHOCTH NEPHONA lBeTeHHe—PAaCKPHTHe MePBAIX KOPO-

. Goyex.

BO3/lyXa 3a NEPHOJ, PACKPHITHE INEePBHIX xopo6oqex—ry6menbubm
3aMOpO3OK.

YpaBHeHHe IIOJNY4EeHO Ha MaTepuanax Ypn=8..9%, Yt=

=0... 1000 °C [3, 54]. ,

3aBHCHMOCTD IOMODO3HOIO ypoxkKas XJONKa-chiplia OT YCJOBHH
BJ1aroo6ecreyeHHOCTH IIOCEBOB XJonuaTHHKa (copTt 108-®) mpencras-
JleHa Ha pHC. 4.4, KOTOpPHIH COCTaBJeH IO JAaHHBIM ONBITHBIX y4acT-
KOB arpomercranuud bBoscy [54, 55]. Kak Bupno u3 puc. 4.4, BejH-
YHHA JOMOPO3HOrO ypoxXas XJIONKa-Chplla PacTeT II0 Mepe yBesuue-
HHSA cymMmapHoro ucnaperust o 110 mM. Ilpu Adnpuefimiem ysenuue-
HUM ~ HCIADeHHMsl BEeJHYHHA  [IOMODOBHOrO  ypoxas  HauHHaer
yMeHbIIAThCS, T. € 3aBHCHMOCTb HMeeT TakoH Ke xapaxtep, Kak U
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- CBABb M€Ky YHCJIOM PaCKPBIBIINXCH KOPOﬁO‘-IeK H pacxojgaMHu BJ4ru"
(em. puc. 4.1). VneHTHYHOCTb PACCMOTPEHHBIX 3aBHCHMOCTEN CBHje-
TeJIbCTBYET O HAJNHYHU XOPOWEeH CBASH MEXAYy JNOMOPO3HEIM ypOXKaem
XJIONKa-CHPIa M KOJHYECTBOM = PACKPHIBLIIMXCSI KOPOGOUEK XJOmuar-
Huka copra 108-® na gmary ryburespHOro 3amoposka. Jle#crTsH-
TENbHO, KO3(Q(UIIEeHT KOPPeJsNHH 0KashiBAeT, YTO TECHOTA CBA3H

Yy ig/aa S
s i .

20

10

Puc. 4.4. 3apucumocrs LOMOPO3-

HOI'O ypOmxas XJONKa-cHpua &y

0T cyMMapHOro ucnapenHs E 3a

: . NEPHOZ DPACKPHITHE NEPBHX KO-

0 L L 1 I poBouek—ryGureabEbl 3aMOPO-
40 80 720 E mm 30K,

sHauuresbHa (r'= 0,90). YpaBHeHHe CBA3H JOMOPO3HOIO XO3SHCT-
BEHHOTO ypOXasi XJONKa-ChpLa &y € KOJHYECTBOM DPAaCKpPLIBUIHNXCSH
KOpoGoueK 7, Ha [AaTy IyOHTeJbHOrO 3aMOposKa (B npeienax oT 2
10 85 gkopobouek Ha 1 M?) uMeeT CaeAYIOLIMH BHI:

Vu=0,43n,+ 1,8, (4.20)
r=0,90 % 0,03, S,= 2,6 n/ra.

AnasiornuHble HCCAEIOBAHMS INPOBOAMJNCH TaKkKe C HCIOJb30Ba-
nueM Matepuasop [occoproceru Ysbekckoii CCP [39]. Oum mnosso-
JILJIN - YCTAHOBHTH. CBA3H JOMOPO3HOrO 'ypOXKas XJONKAa-CHIpIa C.CyM-
MaMH [OJIOKHTEeJbHBIX TeMIepaTyp BO3JyXa 3a IepHOJ pacKpHITHE
HepBBIX KOpPOGOUEK — IyOHTeJBHBIH 3aMOP0O30K. XJIONKOBOJYECKHE
pafionsl ¥Yabexucrapa IO XapakTepy 3aBHCHMOCTH MeXKJYy IOMOPO3-
HBEIM ypOXkKaeM M CyMMaMHM INIOJIOKHTEJbHLIX TeMIepaTyp BO3ayXa pas-
neasitorcsl Ha gase rpynoel [39, B5]. Jlng ofeHx rpynnm CBS3W HOCAT
_KDHBOJIMHEHHBIH Xapakrep, OJHAKO KDHBHIE 3aBHCHMOCTH JJIsl NEPBOH
rpynnel obsacrefi MMEIOT MEHBUIYI0 KPHBH3HY, 4eM JJS BTOpOIL.

. Ha muoroserHux Matepuanax HaGJoJeHHE THAPOMeTCTAHUHIA
¥Ys6ekckosi CCP Oblnm paccuuTanbl IOBTOPAEMOCTH 3a OCeHHHH Oes-
MODO3HBIl NEpPHOJ CYMM IIOJIOXKHTEJNbHEIX TeMIepaTyp BO3AyXa,
ofecrneynBalOmuX  MOJyYeHHe TOH HJIM HHOH BEJUYHHBI JOMOPO3HOIC
ypoxas XJIONKa-Chpla, BhIpaXKeHHOH B INPOIEHTax OT oOfIulero ypo-
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xkad. Kax Bugno u3 Taba. 4.6, obGecniedeHHOCTH cGopa ypoxas
XJIONKa-Chlplla A0 HACTYIVIEHHSI TyOHTEJBHLIX 3aMOPO3KOB AJS Iep-
Bo# rpymmnsl objacreit cocTaBiser 50—70 %, a ans BTOpO# rpymnbl

Ta6nua 4.6

OGecneyentocts (%) NMoAydeHUs: ZOMOPOAHOrO ypoOXKas XAONKa-Chipua
- B Y3Gekckoii CCP

¥ posens JLOMOPO3HEI ypoxail, " 9 ofuero - -
Tpynna ofnacreit ypoxas, -
u/ra <30 | 8150 | 5170 | 71—90 | 9195 lgs_.xoo
1. Tamkenrckad, Crip- 20—25 100 99 96 88 76 68
npapbuickas, [xuszak-  30—35 100 99 98 90 - 74 58
ckas, Camapranackas, 40—45 100 100 99 92 62 52

Byxapckas, Kamka-
Japbuuckas, CypxaH-

RapbUHCKas ) .

2. ®epranckasn, Aspu- 20—25 100 98 90 87 80 78
KaHckasg, Hamanras- 30—35 100 99 94 89 - 79 74
ckas, XopesMckas, 40—45 100 99 9% ' 88 77 - 65

KK ACCP

60—80 %, mpyrumu cjoBaMH, B NepBOi rpynme ofsacreii AOMOPO3-
Hblfl ypoxafi cocraBaser 96—100 % ob6mero ypoxas B 5—7 romax
us 10, a Bo BTOpO# rpynne — B 6—8 rogax u3 10. ’

Yg:A obuweza yporas

90+

70+

Puc. 4.5. 3aBucHMOCTb JOMO-
PO3HOTO ypoxas &y TOHKOBO-
JIOKHHCTEIX COPTOB XJIONYATHHKA /s /
OT NpPOJOMKHTENBHOCTH Nepuopa 90 ¢
pPackpeITHe HepBEIX KOpoGoueKk— /” /
I'yOuTeNbHEIH 3aMOPO30K. L/
Copra XNONYATHHKA: 1) 213; / / '
gappdiiiges e (1 L
964TM; 6) S046-HL, otso . - 0T g 40 60 80 n Ouu

N3 marepuasnoB Taba. 4.6 TakxKe cjeiyeT, YTo B ofGeux rpynmax
obsaacrefil BO Bce TOAH oOecleunBaercss HOMOPO3HBIH ypoxKal, paB-
Helfi 50 % ¥ MeHee oO0Iiero ypoxkasi, He3aBHCHMO OT €ro YPOBHS.

PeaysbraThl HCC/AeLOBaHHS 3aBHCHMOCTH JOMOPO3HOTO  ypoOxKasi
'XJIONYaTHHKa HENOCPeJCTBEHHO OT IPONOJIKHTENBHOCTH Nepuojla pac-
* KPbITHE INEePBHIX KOPOOGOYEeK — ryOHTe/NbHHIE 3aMOPO30OK  OCBEIIEHH
oJsi yeaoBul YsGekucrana B pabore [39], a mas ycaosuit Typrme-
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HuM B TajKUKHCTaHa COOTBETCTBEHHQ B paborax [49, 80] u [83].

IIpu sroM BO Beex paGorTax GbIIH HCTIONB3OBAHEI MaTepPHAJEl IOCCOP-.

TOY4ACTKOB COOTBETCTBYIOLIMX pecmy6iuK. ¢

ConocraBienne KOJHYeCTBA JAOMOpO3HOro ypoxas (% -obumero
ypoxad) ¢ AJHTEeJBHOCTBIO IIepHOfA CO3PEeBAHHS YpOXKas IIO3BOJHJIO
H. C. Opaosckomy - [80] = s  TOHKOBOJIOKHHCTOrO XJIONYATHHKA
12 copTOB YCTaHOBUTH CBS3KM MEXKIY ITHMHU napameTpaMu. AHaju3 Ma-
TepHaJoB IO3BOJHJ aBTOPYy pPasOuTh BCce paccMaTpHBAEMBIE COPTA
IO CKOPOCTH HAaKONJIeHHs JAOMODO3HOTO ypoxkasd Ha ILecCTh rpyn.
I'paduueckn ycraHOBJIEHHBE CBSI3H NpEJCTaBJeHHl Ha pHc. 4.5.

CJrienoBaTe/IbHO, TO IPOAOJIZKUTENBHOCTH INIEPHORA  HAKONJIEHH:A

© JOMOPO3HOro ypoxad, T. €. IO JJINTEJBHOCTH nepuojga pacprlme

[epBHIX KOpobouyex — NpPeKpallleHHe BereTauHu XJONYAaTHHKA, HCIOJIb-

3ysl paHHBlE Ha pHC. 4.5, MOXHO onpezleJme ZOJTI0 IOMOPO3HOTO ypo-
XKasg oT OOLIEro.

Taxum ob6pasowm, paspaéoTaHHbIe arpomeTeopomquecxne moxa-

) SaTe.HI/I NO3BOJAIOT OIECHHTh AOJI0 MOMOPO3SHOIO BBLICOKOKAYECTBEH-

HOrO ypoxad XJONKa-ChIpIa [0 3HAYEHHSM THAPOTEPMHYECKHX Xa-

_PAKTePHCTHK H NPOXOJNKHTENbHOCTH NEPUOXOB (OPMHUPOBAHUS H CO-.

SPEB.'&HI/IH ypoxas XJon4aTHHKA.

4.3. 3aBHCMMOCTE BJAXKHOCTH XJONKA-CHIPUA
OF arpoMeTeopoIOrnIecKux yc.nonmu neprosa. yOopxu ypoxas

* BaraiHOCTb XJIOTKa- CHIpL@ SIBJASETCS OFHHM H3 IPAKTHYECKH BaXK-
HBIX IOKasaTelefl, ONpefe/sIOMHX KadyecTBO COGMpPAaeMOro W ciaBae-
MOrO Ha 3aroTOBHTEJNbHbIe NYHKTH ypOxKas, TEeMIBl MAalUHHHOLO |
pyunoro c6opa, saTpaThl TpyAa Ha CyWIIKy XJomka-ceipua ¥ T. A. Ona
XapakTepu3yeT COJAeP:KaHHeM TI'HIDOCKOIHYECKOH BJary B BOJOKHE H
ceMeHaX M OHNpeAesercs B MPOUEHTaX MO OTHOWIEHMIO K obme# cy-
XOH Macce XJjonka-ceipua. Pasinuanr (axkTHUECKYI0  BJAXHOCTb

XJIONKA-Chiplla U HOPMHMPOBAHHYIO (KOHIMIMOHHYIO) BJAXKHOCTb, KO-

Topasi y Bo3gejniBaeMblx B Cpejuedi Asuy IPOMBILJIEHHBIX COPTOB
XJIOMYaTHHKA JOJKHA COCTABJIATh He cBoule 8—12 %. Ilpm Baax-
HOCTH XJIONKa-ChiPLla, COOTBETCTBYIOWIEH SHAYEHHAM HOPMHDOBAHHOH
BJIaXKHOCTH, 0GeCHeunBaeTcss® XOpollas COXPaHHOCTh KAauecTBAa CeMsH
M BOJOKHA, 2((EKTHBHOCT OUMCTKH CHIPLA OT COPHBIX npnmecen,
JXKUHUPOBAHUS U JIMHTEPOBAHHS.

B nmoseBBIX YCAOBHAX BJAXKHOCTH XJONKA-ChIpLA B KOPOGOUKaX,
roToBHIX K cOopy, B fHH 6e3 ocaJKOB M3MEHSETCs B Ipejesax oT 3—
4 po 18—20 %. ITocse Brimasenuss pocsl H OCOGEHHO IOCJE BHIIA-

© HeHUA Haxe HeﬁoﬂblﬂOPO KOJMUUeCTBa OCaJKOB BJIAXKHOCTL XJOIIKa-

cHIpla pes3ko mopkiaercsd — g0 30—40 % u Gosee [13].

HSY‘IBHI’IIO BJIAXKHOCTH XJIONKa-ChIplla -NOCBALIEHO MHOTO OT€YeCT-

BEHHBIX H 3apy6exkHbX paboT. B GOJBLIMHCTBE BBIMOJHEHHHIX K Ha-
CTOSIIEMY BPEMEHH HCCIefOBaHMH OCHOBHOE BHHUMAHHE YAEJeHO
onpefeseHHAM BJIaXKHOCTH XJONKa-CHIplla BO BpeMs ero mpuema, ee
H3MEHEHHSM BO BpeMA XDAaHEHHS Ha 3aroTOBUTENBHHIX NYHKTaX H
B IepHOA nepepaGoTKH. IDTH BOMNPOCH OCTAIOTCS NPEXAMETOM HCCJe-
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JIOBaHHS MHOUMX Y4YeHBX M ceroaps. Tak, Hampumep, B paﬁore. [23]
M3JI02KEHBl  PE3y/IbTaThl H3YUeHHS BJHSAHAS BJAXKHOCTH XJONKa Ha
KauecTBEHHbe TIOKA3aTe/H NPOLYKUMH BO BpeMs ero nepepaboTKH .
B MOTQUHBIX JIMHHAX: CYUIKH, OYHCTKH XJIONKa-Chpla H €ro JKHHH-
poearua. QAHAKO BOIPOCAM BJMSHHA arpoMeTeOpPOJIOTHYECKHX YCJO-
BHlL Ha BJlaXHOCTb XJONKa-Chipa A0 HACTOSHIEr0 BPEMEHH YaeJs-
JIOCh OU€Hb MAaJIO BHUMAHHS. :
INepsble TeMaTHyecKHe HaGMIOfEHHS 3a BJAXKHOCTHIO  XJIONKa-
coipua OblaM OpraHH3QBaHB Ha arpomercranuuu bBoscy u  runpo-
mercTanuun Q@eprana B 1959—1963 rr. [13, 39]. B maapheiimiem 1o
nporpammMe CAHUI'MHU B Tteyenne 1963—1965 rr. aHasoruunbie Hab-
JIOZIeHUs TPOBOAHJMCH HA paAfe ruapomercraruuii  Tamxukckod,
Typkmenckosi, Kuprusckoit u AsepGaiipxanckofi CCP [39]. Kpowme
TOro, COTPYAHHKAaMM oOTieja arpoMereoposornn CAHWUI'MM . 6oim
HPOBEAEHb! KOMIIJIEKCHBE 3PKCHEePHMeHTa/bHbEle paGOTH Ha ONBITHHIX
MOJSIX  arpoMmereopoJiornueckoii crauuun  Boscy B 19611962 u
1967—1968 rr, : : .
_ OxcnepuMenTajbHble Ha6aofeHus B 19611962 rr. mpoBomHAHCh
Ha TpeX ydacTKaxX ¢ HOCeBaMHM XJom4aTHHka copra 108-®, pasguua-
IOHIAXCH MeXIy co6OH N0 MHKDPOKJHMATy, KOTOpHIH QopMmupoBajcs
oA BJAHAHUAEM pas3yIMUHBIX CXeM I10JHBAa B TEYECHHE BEreTAUHOHHOTO
nepuoaa (ycaoBHS NPOBEJEHHS ONHTA M CXeMbl NOJHBAa HOAPOOHO
oHucaHE B rsaBe 2). Ha kaxnom yuacTke npobnl  XJomka-Chipua
6pasiuch € KyCTOB XJIONYATHAKA, HAXOAIKXCA BGJIHSH ‘MHKDOKJIHM A~
THYeckoro nyHkta. Cripen cofupajcs u3 NOJHOCTbIO CO3PEBIUHX,
roToBHX K. ¢60py KOpo6ouek, paclmoNOXEeHHHX Ha HHXKHEM, CPELHEM
¥ BepXHeM fpycax Kycra XjonmuaTHHKa, Buaxmocre OTOGDaHHBIX
06pasuoB XJONKa-ChHIpIla ONnpefensnach B Ja60paTOPHH TE€PMOCTATHO-
BECOBBIM METOLOM. :
B 19611962 u 1967—1968 rr. B mepnop cospesanus u cGopa
ypomxas XJonka-ceipua Opgo nposegeHo 10. cyTouHmX u 3 JHeBHEBIE
cepru HabJIONeHUH 3a BJAXKHOCTBIO XJonka-cuipua, Kpome Toro,
B 1962 r. na6uioneHnst 32 BJAXKHOCTHIO XJONKAa-ChHIpla NPOBOAWJIHCH
eXEeIHeBHO B nBa cpoka—(B 7 u 13 u), coBmajamomux CO CPOKaMH
Habgionennii Ha MeTeomjomanxe. Is BBHIABAEHHS DPOJH POCH GBIIH
OpraHH30BaHbl HaGJIONEHHS C MCNOJb30BAHHEM CaMOIHCUEB DOCH
M-35. Pocorpadbl GeuIM YCTAaHOBJEHH CHadaja Ha yyacTkax 1 u 3
B cpelle XJIOMYAaTHHKA, a 3aTeM 06a npubopa ObiiH pasMELIEHH HA.
yuactke 3, rie Obl1 ONTHMaJbHBIY pexuM . opowenus [54]. Tlpu
9TOM IIpHeMHas 4YacTh OJHOro pocorpada pacmojarajiachk Ha BHCOTE
30 cM, a Apyroro— Ha BricoTe 50 cM OT TNOBEPXHOCTH NOYBHL
Apanua JeHT 10Ka3aJ1, 4TO POCA HA XJONKOBBIX HMOJHX MOSBJIAETCH
BeuepoM Mexay 19 m 22 u. MakcuMa/pHOe ee KOJAMYECTBO Habawna-
ercsl B yTpeHHHe dachl (0xoJao 6—8 u), B oTAeJbHEE AHH OHO LOCTH-
raer 0,08—0,09 MM. YcTaHOBJAEHO TakXe, YTO KOJHUECTBO POCH! - 32-
BHCHT OT COCTOSIHHS XJIONMYAaTHHKA: Ha Yy49acTKe ¢ JAOCTATOUHEIM
- YBJIaXKHEHHEM NOYBEl M 0ojiee MOIIHBIM DACTHTENbHHIM NOKPOBOM
KOJIHYEeCTBO Bhmanawmed pocel Ha 0,01—0,02 MM Gospire, uem Ha
IoceBe MeHee PasBHTOrO XJonuaTHEHKa. Ha yuactke ¢ aocrarounoi
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BJIaroo6ecnedeHHOCThI0O Ha BhcoTe 50 CM  OT MOBEPXHOCTH  IIOYBHI
pochl Bemazaer Ha 0,01—0,02 mm Gosblue, yem Ha BhicoTe 30 CM.

B num BhImazenust oOHJIbHOH DOCHI OTMEYajoCh NOBLIIIEHHE BJIAXK-
HOCTH XJOIKAa-Chipla, oCOOGHHO Ha ydacTke 3  (C ZOCTATOYHEIM
yBJaXHeHHeM NouBbl). Ha 5ToM yuacTKe 3HayeHHA BJaXKHOCTH
XJIONKa-CEIPIa A0 3aMOpPO3Ka Oblix NMPAKTHYECKH BCETLa BHILIE, 4eM
Ha ABYX APYTHX y4dacTKax. '

B cyrouHoM Xxome BJaXHOCTH XJONKA-Chpla ee MHHHMAaJbHbe
3HAYeHHA HaO6JIoLalTCad B TOCJENONYAECHHBIE 4achl, 4 MaKCHUMaJb-
Hble — B MOMEHT BOCXOJla COJIHLIIA. B OTAEJbHHIX CJayYasx B Beuep-
HHE Yacel HOCJe 3aX0Ja COJIHIZ2 OTMEYaeTcs BTOPOH MHUHHMYM, ab-
COJIIOTHOE 3HAYeHHe KOTOPOrO MEHbIIE, UeM Yy NepBOro, IHEBHOTO.

JueBHO# MHHHMYM BJIaXXHOCTH XJIONKAa-Chiplla COBHajfaeT C Mak-
CHMyMOM TeMnepaTtypsl H IehuuuTa HACBUIEHHS BO34yXa H MHHH-
MyMOM NapUHaJbHOrO0 JAaBJEHHS BOJSHONO Iapa ¥ OTHOCHTEJIbHOH
BJIAXKHOCTH BO3fyxa. HacTynjenne MaxkcuMyMa BJIaXKHOCTH XJONKa:
ChipIa [O BPEMEHH ONasjblBaeT MPHMEPHO Ha 2 Y IO OTHOIUEHHIO
K HaCTYIVIEHHIO MHHHMYMa TeMIepaTyphl BO3JyXa H NapHHajbHOr0
JaBJeHHs BOASHOTO Mapa ¥ MaKCHMyMa OTHOCHTEJBHOM BJIaXKHOCTH
BO3/yXa.

OrMeueHHble OCOOEHHOCTH BJAXKHOCTH xnonxa-cmpua mﬁmoaa-
I0TCS AJS MepHOJa [0 HACTYNJIEHHA TyGHTeJbHOro 3aMoposka. Ilocie
. Ty6UTeNbHOrO 3aMOPO3Ka KpHBas CYTOUHOTO H3MEHEHHS BJAMXHOCTH
XJIOMKA-CHIPLla HE MMeeT TaKHUX DPEe3KHX MAaKCHMYMOB H MHHHMYMOB,
Kak o 3amoposka. IIpu sToM HcCUe3aloT pasuuusg MHKPOKJMMATA
Ha yvacTKax ¢ PasHbIMH. pe}KHMaMH VBJAXKHEHHUS, YTO TNPHBOJMT
K- CIVIaXKHBaHHIO 3Haqeuuu BJIaXKHOCTH XJIONKAa-CHIPIla Ha 53THX y4a-

- CTKax.

CTaTI/ICTH‘IeCKaH 06paboTka MaTepHaJoOB HabofeHHli 3a BJAXK-
'HOCTBIO XJIONKA-CHIPIAa M MHKDOK/JIMMATHYECKHMH SJEMEeHTaMH B fiC-
HEle H MaJoofsaudble IHH MO3BOJHUJA IOJYYHTDH clefylomue ypas-
HEeHHS PerpeccHu: .

Y =97/t + 2,5,‘ @2
r=0,986 = 0,005, S,==-0,61 %;
Y =42/d + 3,5, ‘ (4.22)

r=0,971 0,009, S, = = 0,92 %,

rae Y — BJaXKHOCTh XJonKa-chipua, %; f-— cpennss CyTOYHast TeM-
nepatypa Bo3gyxa, °C; d — CpefHee CyTOUHOe 3HaueHHWe JNeduuHTa
Hacmmenuﬂ BO3ZyXa, rI'Ia (M06). ;

‘Kak wusBecTHO, c60p XJONKa- CEIpLa TPOBONHUTCH B  OCHOBHOM
B IHeBHOe BpeMs. ITostomy OblaM HafifileHsl CBSI3H, MO3BOJILIOLINE MO
yTPEeHHEMY S3HAUEHHIO ~ BJIAXKHOCTH  XJIOMKa- CHIpIIA  ONPENeNATh ee.
3HAYeHHs B JHeBHble yachl. OOBYHO yTPEHHHUH MaKCHMYM BJIaXHOCTH
XJONKa-CHpUa NpuxofuTcss Ha 6—8 4, a JHEBHOH MHHHMyM-—-Ha
12—16 u. YcradoBJeHHas ‘3aBHCHMOCTb HMeeT CJACAyIOMui BHA:

<
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Yp==0,74Y,,—3,8, (4.23)
r=091 40,016, S,= 40,93, n=>50,

riae YILH_ MKHI/IMaJIbHOé JHEBHOe 3HAueHHe BJAXKHOCTH XJOIKa-

cuipua, %; Yyr — 3HAUEHHe BJAXKHOCTH XJONKAa-Chpia B YTPEHHHH

cpok Habuawopenuit (1o 8 u), %. Ilpemenn MpuMeHeHHs ypaBHEHUS
anst Yyr o 7 1o 20 %.
BoJsee TmatenbHbfi aHaJH3 MarTepHaJOB HAOGMIOLeHHH INO3BOJHJI

YCTaHOBHUTD MHKDOKJUMATHUECKHE TOKAa3areJn, ONipeleaslomHue Baax-

HOCTh XJONKa-chipia (raba. 4.7). Hs taba. 4.7 caenyer, yTo Hau-

' ’ * TaGuuuna 4.7
MHKPOKJIHM&TH'-ICCKHC NOKAa3aTean BJA4AKHOCTH x.nom(a-cmpua ’

Crnofi Bosayxa 20—50 ¢M OT MOBEPXHOCTH HOYBH .
BJiaXXHOCTb XJIONKA- Ouenka ycJOBHH,
TeMnepaTypa, °C ne¢"““"'rl*.‘é°b‘“-'-e““’" chipua, 9% Ga/a
>24 >24 - 35 5
17—24 10—24 - 58 4
7—17 3—10 8—10 3
3—12 . <3 . 10—14 2

JIyulIne YCJOBHSI AJs YOODKH XJONKAa-ChHIplla CO3Jai0TCA HPH TeMIle-
patype Bo3lyxa B cpele pacrenu#i Boime 24°C u geduuure Hach-
ImeHHss Bo3ayxa Bjarofi OGoaee 24 rlla. Xopomme ycsioBus ’ aas
YOOpKH ypoxas CO3HalTCA IPH CICAYIOLMX COYECTAHHSAX MHKPOKJIH-
MAaTHYECKHX 3JIeMEeHTOB: TeMmnepartypa Bosayxa or 17 go 24°C u ge-
Guuur pacumenus or 10 po 24 rlla. Ynosaersopurenpnble ycia0BUS
onpejensIoTcss NpH TeMIepaType BO3LyXa B Cpele PacreHHii or 7 10
17°C n pedunure Hacwimenus or 3 po 10 rlla. Ilpu Takux couera-
HHAX TeMNepATYPH M BJAXKHOCTH BO3Ayxa Tpebyercs IOACYINKA
co6paHHOro XJOMKa-chipia. IlnoxHe MHKDOKJIHMATHUECKHE —YCJOBHS
At yOOPKH XJONKa-ChIpIa OTMEYAIOTCH NPH TeMNeparType BO3AYXaE
auxe 12°C n nedumure Hacoimenuss or 3 go 10 rlla. Ilpu Takux
COUeTAHMAX TEMIepaTyphl H BJAXKHOCTH BO3Ayxa Tpefyercs mOA-
CyllKa COGPaHHOrO XxJomka-chipua. OueHb MJIOXHE MUKPOKJIHMATHUE-
CKHe yCJIOBHSA AJisi YOOPKH XJIONKa-Chiplla OTMEYaloTcst IPH TeMIepa-
Type Bo3nyxa Huke 12°C u pedunure Hachienus menee 3 rlla.
B sTux ycaoBuAX HeOOXOAHMO TaKXe CYIIMTb COOpaHHBI XJOMOK-CHI-
‘peni. OcoGeHHO HeGJaTONpPHSITHBIE YCJAOBHS CO3JAIOTCA NPH AOMKIJIH-
BOH ‘TIOTOJle, KOTJa BJAXKHOCTh XJOIKa-CHIpIA MOXKeT pocturath 40 %
u GoJsee [13].

CaenyeT OTMETHTh, UTO NpHBeJCHHHE B Tabua. 4.7 MHKpOKJMMAa-
THYECKHE TNOKasaTeJH BJAXHOCTH XJONKAa-CHIPLA MOJYYeHH Ha OCHO-
BaHUH MartepuaJsoB HabuiofeHui-B cpoku 7 ¥ 13 4 B sicuHie H MaJo-
o6JauHbie [HH, T. €. 3TH NOKA3aTeJX LOCTOBEPHHI TOJBKO MAJs TAKHX
ycaopuil. OueHka BJAaXKHOCTH XJIONKA-CHPHA C IOMOLIBIO MNpeJao-

9% : - , 131

:



JKEHHDbIX BBILIE MHUKPOKJHMATHYECKHX IOKa3aTesefi MOXeT GLITb cre-
JlaHa JJif TIOCeBOB XJIOMYATHHKA, HA KOTOPHIX He MPOBOAMJACH Je-
Gosuanus (06esnUCTBIEHHE), WIH TOJBKO AJS KOAEDOIHALHOHHOTO
nepuona passurys pacreHuil. McnosnbzoBanue npoBoAHMbIX MEKDOKJIH-
MaTHYeCKHX NOKa3aTesiell BJIAXKHOCTH ~ XJONKAa-CEHIPIA Ha NPAKTHKE
3aTPy/HEHO JaxKe IPH COOJNIOACHHH MEPEYHCIeHHBIX = YCJIOBHH, IO-
CKOJIBKY TpajHeHTHHEe HabJI0feHHst NPOBOAATCA TOABKO Ha HEBOJb-

Baoe

[=+]

+

Braxrocma XI0nNKa - ceipun

AT RIS S S 2 AN [ Rl by
2 6 10 & 184 8 2 1 202
g Lepuyum rocbiuferus

TRRRR I W |

1N

Puc. 4.6: 3aBHCHEMOCTh BJIANKHOCTH XJOMKAa-CHpPHA OF AeHUNATA HACHINEHHS BO3LyXa
N0 JanHbiM THEApoMercTaHnuk llaxpunay Tapxukcko#r CCP.
Dedunur nacwinennd, rfla: @ — B cpok 07 u; 6 — cpeaHufl CYTOMHBIA.

IIOM uMCJie ArpOMETeOpOJOrduecKiux M BOAHOGaNAHCOBHIX — CTaHUMH.
Mostomy B paborax [13, 39] moJyueHH aHANOTHYHBEIE CBSI3H BJAXK-
HOCTH XJIOTIKa-ChIPid €O 3HAUEHHAMH METEOPOJOTHUECKHX 3JEMEeHTOB,
HOJydeHHBEIMH HA METEONIONidfKe. ‘ o

ITo B. B. KapuayxoBo#i [39] cyniecrByer TécHasi KPHBOJHHEHHAs
CBA3b MeXKAY BAAMKHOCTDIO XJONKa-Chipild M AedHUHTOM HACHIIEHHA
Bo3ayxa. Tak, nampumep, mast ruppomercranunu Ilaxpunay Tap-
KUKCKOro I'mppoMéra ypapHeHHe KPHUBOH BJIAXKHOCTH XJOHKa-chlpua
B 84BHCHMOCTH OT ne(HIMTa HACHIEHHS BO3AyXa AJs Cpoka HabJo-
Jeuiii 07 u BepaXkaeTcs. cieaylomed hopmyaon: -

y =S85 , O (4.24)

dy ?
IS CpeIHHUX CYTOUHMIX 3HAueHuil Aeduuura Gopmyaoi

91, : : -
Y=—d(§7%, - (4.95)
2

rae Y —— BiiaskHOCTb XJonka-celpila, %; di— AepHIUT HACHILIEHHS
Bosnyxa (rlla), ompeneneunniit B 07 u; dy — cpeJHHE CYTOYHHIH Je-
(bunur naceimenus (rlla), nodyueHHBIE IyTeM OCPeJHEHHS MAHHBIX
gabmogenuit 3a c¢pok 07 u 13 u npeawiaymero ausA u 3a 01 u 07 4
B leHb onpefeseHusd BJaXKHOCTH XJONKAa-CHIPHA:

Har/isianoe mpéicrapieHyie 0 CBA3H MOXKHO NOJYYHTb Ifo pHC. 4.6.
B ofouX cayyasix MexXIy ~YKAa3aHHbLIMH HapaMeTpaMd OTMeYaercs
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odyeHb TecHasd cBsdAsh:. Tak, Aas ypasmenusi (4.24) koppesnsuuoOHHOS
OTHOIIEHHe uMeeT 3Hauenue h =097 u fAnga ypéaBHeHus (4.25)
1 = 0,98. Taxum o6pasoM 1o 3HauyeHHsM Ae(HIHTA HACHILEHHS BO3-
IyXa MOXHO DPacCyuTaTh BJIAXKHOCTh XJONKa-CcHIpua, coﬁnpaemoro
¢ okpyxawiiux cranuuio laxpuray XJOHKOBHX NOMEH.
Habnionenus 1noxkaspBaloT, 4o fake caMoe HeGoJiblIoe KoJuue-
CTBO OCaJKOB BHI3HIBACT IOBHIIIEHHE BJAXXKHOCTH XJ/ONKAa-ChIPIA, 3a-~-
TPYAHAS TeM caMeiM Y6opky ypoxasi. YUeTkass 3aBHCHMOCTH BJaX-
HOCTH XJIONKa-ChIpIla OT KOJIHYecTBa ocafKoB (pHC. 4.7) ycTaHOBJeHA

o<r A

% 8 & 4

&

B0 KHOCME X10NKA - Colpya:

| - 1 -4 ¥ Lo ] i

Z 4 6 8 0 12 1 oum
Cymma ocadko8

Puc. 4.7. 3aBucumocTs énax{nocm xnonxa~cmpua OT KOJIHYeCTBA BHIIABIIHX OCaJKOB.
B paéoTe [13] na ocHoBe MaTepua.noB Ha6JI0eHK , IPOBOAMMBIX
Ha arpomercraHuyu Boscy u ruppomercTaHuuu ®eprana. dra 3aBH-

CHMOCTb MOXeT GHITh ONHCaHA B NEPBOM npﬁﬁmmennn CJIe,ZLyIOIIlHM
ypaBHeHHeM:

Y =14,51n @ + 1,0) + 7,7, (4.26)

rie Y — BJaXHOCTh XJONKa-chipua, %; © — KOJHYEeCTBO BHIIABILIHX
0CaIKOB, MM.

W3 puc. 4.7 BumHO, YTO Jake IIPH BHIafeHHH TaKoro "HeGOJIBIHOTO -
KOJHYecTBa OCankoB, Kak 0,5 MM, OTMeuaercs MOBHINEHHe BJaX-
HOCTH XJonka-chpua mo 10—11 %, sunanenne 0,8—1,0 MM ocankos
MOMKET MOBHICHTH BJAXHOCTH Chipua fAo° 13=149% u nocie AOXKAS
(2—3 MM), BJAaXKHOCTb XJIOfiKa-ChpHa Bospacraer ko -20—25 9%. Cae-
JoBaTesIbHO, BHIMajieHHe OCafKoB B Kojudecrse 1,0 MM u 6ojee sa-
TPyAHfieT YOOpKY ypoxas, a €Ciu jgaxke copen OyaeT €obpan; TO.
€ro MOXHO CHATb HA 3aro'rosmenbﬂmn IYHKT TOJBKO HOCHE HpO}.’lOJI-
JKATENBHOH CYIUKH.

3HaunTeNbHEE NPaKTHIECKUA HHTepec NMpPEACTaBJsIET ONEHKA :BO3-
AEHCTBUS nedONUAINH XJONMYaTHHKA Ha BJAXKHOCTh XJOMKAa-CHPia.
Comacuo HCCJIeIOBAHUSAM [6—8] H4' 1ehONHHPOBAHHBIX XJOMKOBHIX.
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TIOJIIX METeOPOJIOTHYECKHI DEeXHUM B CpeAe PAacCTeHHH pPe3KO H3MEH-
€TCS: MOBBILAETCS TeMNepaTypa M NOHHIKAeTcs BJAKHOCTH NOYBH H
BO3Jyxa. B pesyabrare BAaXHOCTL XJONKA-Chipiia Ha Ae(OJHHPOBAH-
HBIX [OJiAX OBIBAeT HMXKe, u4eM Ha HeledOJMHPOBAaHHBIX. Tak, Ha-
npumep, no pamueiM  P. C. Tomaca u E. B. Yuibamcoma [114],
BJIaXXKHOCTb XJIONKA-CHPNa y XJIONYaTHHKA, He MOABEpPraBIIerocs aedo-

TaGauna 4.8

BaaXHOCTh XJ0NMKA-CHIPHA H OTHOCHTEJBHAA BJAXKHOCTh BO3AYyXa
Ha KouTposbHOM (1) M jaedosuupoBanHoM (2) ydyacTkax XJOUKOBOTO MOJS
C {no X. AGnyanaesy)

BAaXHOCTh XJAONKa-chipua, % ’ ' OTH&nrenbnaﬂ BJIAXKHOCTL BOBAYXE, Y%
Bpems, 1 -
1 2 pasHOCTH i1 2 PASHOCTD
Copr 108-®
21 cenrabpa 1970 r.
8 12 10 2 86 81 5
12 8 5 3 58 41 17 -
16 6. 2 2 37 18 19-
20 9 6 3 70 60 10
’ 10 okrabps ;o
8 14 12 2. 91 84 7
12 10 8 2 - 66 54 12
16 8 5 3 45 .36 9
20 9 7 2 75 . 69 6
Copra Tamkenr-1, Tawmkent-2, Tamxedr-3
. 21 cenrabpsa 1971 r.
8. 13 10 3 90 . 82 ‘ 7
12 8 5 3 b4 40 g 14
16 6 2 4 . 40 19 21
20 10 8 2 64 57 7
12 ‘oxTa6ps -
8 . . 1B - 14 1 85 . 84 1
12 10 8 2 55 50 5
16 - 8 6 2 - 42 34 8
0 1 66 62 4

20 11 I

gquanuu, Ha 2% Onina Bhime, yeM Y JAedOJHPOBAHHOTO XJOHYATHHKA.

Ananus - MaTepHaJOB TOJEBbLIX . HaOMIOAeHMH NOKa3kBaer, 4TO
BJIAXKHOCTb XJIONKa-Chipua mocjae AedoJHanuy Tak e, Kak u 0e3
Jedoaualuuy, TECHO CBSI3aHa C TeDPMHUYECKHM. H BJAXKHOCTHBHIM pPEeXH-
MaMu Bosayxa. B Taba. 4.8; mo mamumiM [8], mpuBefeHb MaTepHAJb
CepHHHBIX HaOJIOfEHHH 3a BJAXKHOCTBIO XJONKAa-CHpHA Ha JedosHH-
POBAHHOM H HeJe(OJHHPOBAHHOM (KOHTPOJb) YYACTKAX XJOIKOBOTO
nosis. Janusie Taba. 4.8 mOKasHBAIOT, YTO Ha KOHTPOJBHOM Yy4Yacrke
21 cenrabps, 1. e. uepes 15 gHe#d mocuse Jedonnaluy, BAaXKHOCTD
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XJIONKa-ChIplia BO BCe CPOKHM HabJl0feHHus . Obiia BHILE, YeM Ha je-
$ONHHPOBAHHOM Yy4YacTKe, IIDHYEM B OTJeJNbHEIE CPOKH OHa Onlia
Bhille B 2 pasa u Gojee. DTH AaHHBE CUPaBeJMBE KaK JJIs COpTa
108-®, Tak W AJA COPTOB TAlUKEHTCKOH rpynnel. J[axe Beuepom
{20 q) BJAXHOCTh XJIONKA-ChIpIAa Ha Je(pOJHHPOBAHHOM YYacTKe
Obia Ha 1—3 % MeHblue, yeM Ha HejedoJHHPOBaHHOM. B mocienmy-
fomuit nmepuox (10—12 OKTﬂﬁp;I) pas-
JIMYHS  MeXIY BJajKHOCTBIO -XJOIKA-
chlpia Ha CpPaBHHBAeMBIX yu4acTkKax nro,
OCTAIOTCHA, XOTS M HECKOJbKO ~yMeHb-
1a1o0TCo.

CregoBaTeNbHO, XJOIOK, COOpaHHBIH
C ,ZIECI)OJII/IHpOBaHHOI‘O yyacrka, Goaee
CyXOfi ¥ COOTBETCTBEHHO 6oJiee BBICOKOTO
KauecTBa.

AnajnoruuyHas KapTHHA Co3jaercs H

Ci
T

=2
T

BAQKHOCME - XNONKA - Cbipu,a

fIpH aHaJau3e AAHHBIX O BJA3KHOCTH BO3- I

Jyxa. Ha npedosnupoBaHHOM ydYacTKe

OTHOCHTE/bHAS BJAAXHOCTL BO3J4yXa BO 7k

_BCe CpPOKH HAGIONEHHs MeHbLIe, ueM Ha

Koutrpose. Kpome Toro, mo pAaHHBIM L

Tabn. 4.8 TakxKe mnpociexRHuBaeTCH MA0- 5 g 15 20 °C.

CTATOYHO 4YeTKad CBA3b MEXAYy BJIaX- Temnepamypa

HOCTbIO BO3/yXa M BJIaXKHOCTbIO XJIONKA-  Puc. 4.8. 3aBHCHMOCTH BIaXK-

cripiia, HOCTH XJONKa-Chipla ot TeM~
B pa6ore [8] ycraHoBmeHa CBsI3b nepaTyphl BOSAyXa.

MeXKJYy BJAXKHOCTBIO XJIONMKA-CHIpHA IIO- ;
cie JedoaHalHu U ne(bnu.mom HAaCHIIEHHS Bosnyxa KOTOpaﬂ uMeer
cJefyIoIMHA BUL:

— 0 428, (4.27)

r=0,92 £ 0,012, S,= 0,95 %,

rae Y — cpejHee 3HaueHHe BJIAXKHOCTH XJIONKA-ChHIPLA, ONpeAeJeHHOe
B 7 u 13 4, d — gedunuT HachlilleHHS BO3AyXa BJAroH, OCPeIHEHHBIH
3a Te Xe CPOKH. . -
YpaBuenne (4.27) moayueHo no Marepuajsam HalJIOJeHH# 3a
1969—1972 rr. u npumerumo s d ot 4 po 20 rlla. '
[Mapannenbunie HabmioneHHs [8] 3a BAaXKHOCTBIO XJIONKA-CHIPIA
H TeMIeparypoil Bo3jyxa IO3BOJIMJIHM IOCTPOMTb IpadHyuecKylo 3aBH-
' CHMOCTb MeXJy 5THMH napamerpamu (puc. 4.8). Kpusasg xapakrepu-
3yeT CBsA3b BJIAXHOCTH XJONKA-CHIpia XJgonyaTHnka copra 108-®@ u
COPTOB TAIUKEHTCKOH TPYNNB M  ONHCHIBAETCS YTOYHEHHOH  HaMHd
dopmynoi: '
91 5

(4.28)

rae Y -— cpenHee 3HaueHHe BJIAXKHOCTH XJIONKA-CHIPIA, ONpejeeHHON
B 7 u 13 4; ¢ — reMneparypa BO3JyXa B MeTeOpoJiorTHuecko# Oyake,
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H3MepeHHas "M OCPeJHEHHAS 3a 3TH e CPOKH. YpaBHeHue (4.28)
NpHUMEHHMO 1Jid JHalasoHa H3MEHEHUH BJIaXKHOCTH XJONKa-chpua OT
6 1o 15.% n Temmeparypsl Bo3ayxa ot 7 po 25°C.

. Takum 00pasom, BHISIBJCHHE BJHAHHS arpoMeTeopOJOrH4ecKuX
YCIOBHI HA BJIAXHOCTb XJIONKA-ChIPId M  YCTAHOBJIEHHE YpaBHeHHS
CBS3H NO3BOJHJIH TO AAHHEIM 6M3NeXAMUX K XJOMKOBHM  MOJISM
METEOPOJIOTHYECKHX ~CTAaHUMA PAacCYHTHBATD BJAXKHOCTh  XJIONKA-
CHIPIIa CPENHECIHEeNbX COpToB XjomyatHuka (108-@, TamKeHT 1, Tam-
keHr-2, Tamxkent-3).

Jloruueckuy NPOAOJKEHHEM NAHHOIO HCCJAENOBAHHS HOJKHO GHTb
pacmHpeHne Habopa COPTOB XJIONYATHHKA [ SKCIEPHMEHTAJbHBIX
HccaefoBaHHA M paspaborkKa AMHAMHYECKHX Mojene#l (opMuposa-
HHS ypoxasd, B TOM UYHCJe MOZLeJMpPOBAaHHE BJHAHHSA arpoMeTeopoJIo-
THUECKHX ycnomm Ha BJIAXKHOCTh XJIOMKA- cmpua




TJIABA 5. OLLEHKA BJIHMSHHS
AFPOMETEOPOJIOTHYECKHX YCJIOBHH
* HA YPOXKAMHOCTb XJIOMYATHUKA

HMaTencuduKanus XI0NKOBOACTBA, paspaboTka peanusamus KoM
IJIEKCHBEIX NIPOrpaMM, HalpaBJEHHbIX HA PasBHTHE STOX OTPAC/H, He:
BO3MOXHEI 6e3 3HAHHS KOJHYECTBEHHHIX arpoOMeTeOPOJIOTHYECKHX II0-
Kasarteseil, MO3BOJAIOIINX C JOCTATOYHOH CTeNeHbi0 TOUHOCTH paccuH-
TaTh PeaJbHbIH H MOTEHUMAJBHLIA ypOXKal XJONYaTHHKA B KOHKPETHBIX
IPOM3BOACTBEHHHEIX YCJ/AOBHSX H4 OCHOBE y4era TEXHOJIOTHH BO3JeEJhI-
BaHH M THIDOMETEOPOJOrHYECKOTO PEXHMa B Pa3jMuHble MEepHOALI
PasBHTHA 3TOH KyJbTYpH. B cBA3u ¢ 9THM ocoboe BHHEMaHMe ynens-
€Tcsl HCCJACAOBAHHAM BJIHSHHS arpoMeTEOPOJOTHUECKHX YCJIOBHH HA
¢GopMupoBaHHe ypoxas xJonuatHHKa. Hayunble paspaGOTKH, BHIOJ-
HEHHbIE B STOM HANDABJICHHH B NOC/IEIHHE TDH HECATHICTHS, B 3aBH-
CHMOCTH OT LEJeH u ny'ren HCCJICIOBAHHUH YCIOBHO MOXKHO pas6m‘b Ha«
fiBe TpPYIIHL:

1) paboTsl NpHKJIAJHOTO XapaKTepa; OTpa}KammHe no.nys;Mnnpmt{e-~
CKHE H 3MIHPHYECKHE HCCICJOBAHHUS arpoMeTeopOJIOTHYECKHX (PaKTO-
POB YPOXKAHHOCTH CeJbCKOXO3AHCTBEHHBIX KYJABTYD;

2) paboTH, cBA3aHHHIE C IIOCTPOEHHEM [JHHAMHYECKHX MoOJeJel
TIPOAYKUHOHHOTO Mpolecca PacTeHHA H (OPMHPOBAHHA ypOXKas Cellb-
CKOXO35fHCTBEHHBIX KyJbTyp Ha OCHOBE npumeneunﬁ MaTeMaTHYECKOTO
annapara.

ArpoMeTeopoJIOTHYECKHE HCCIEJOBAHUS, OTHOCSLIHECS K nepBon
rpynne pa6oT, LOCTaTOYHO MHOrouHcJeHHH. MX riaBHO# leJbI0 fBJS-
JIOCh M3YY€HME BJIHSIHHS NOTOAHLIX ycJOBHI Ha (GOPMHPOBaHHE ypoxKas
XJon4aTHHKa M paspaboTka Ha 3TOH OCHOBE METOJOB arpoOMETeopoJo-
THYECKHX [IPOTHO30B YPOXKAMHOCTH XJIONYATHHKA B KOHKPETHBIX YCJIO-
BHSIX BO3JE/bIBAHMA, a TAKKe pa3paGoTKa METOJOB IPOTHO30B CpeA-
#Hell obsnacTHON (pafioHHON) yPOKAHNHOCTH H BAJOBOID yPOKas XJONKa-
chlplia To XJONKoBoAYeckHM pecnybauxkaMm Coserckoro Corosa.

Bropas rpynma paboT -— 3TO HCCJAENOBAHHA, NPOBOLHUMELIE B MO~
caepnne 10—15 ger. Vix nosBjenne BhI3BaHO HEOGXOAHMOCTLIO CO3/a-
HHS HOBBIX CHCTEM YIIPaBJIeHHS TEXHOJIOTHEH ' 3eMJjelesHs, YTO MHO-
© BJIeKJO 3a co0ofi NMOTPeOHOCTh B HOBHIX NIOAX0JAaX H K peLIEHHIO
ArpoMeTeopoJIOTHYECKHX 3a4ad. B pesyabTaTe GbliM pa3zpaboTaHbl Ma-
- TeMaTHYeCKHe MOJeNH MPOAYKIHOHHOTO MpoIecca pacTeHHH u (popMu-
‘POBAaHHUA HX YpOXKasi, MHOTHE H3 KOTOPHIX JIETIM B OCHOBY paspaGoTKH
arpoMeTeOpOJIOTHYECKHX TPHHLHUIIOB NPOrDaMMHPOBAHHS YPOXKas.

Oco6eHHOCTbIO MaTeMaTHYECKNX MOJeJel SBJIAETCS UX CJAOKHOCTD,
CBsI3aHHAS C HCNOJIb30BaHHEM OOJBILOrO YHCAA TPYAHOONDEAEIAEMBIX
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BXOZHBIX napamerpos. IToaToMy BO MHOTHX MaTeMaTHYECKHX MOJENAX
IPOAYKIMOHHOIO Ipolecca yyeT KH3HEHHO BaXKHBIX (haKTOPOB OCY-
LIECTBJSETCS Ha 3MIMPHYECKOM HJH MOJyIMuupHyeckoMm yposue. Ha-
npumep, B pabore O. JI. Cuporenxo [108] ycrbudnoe COMPOTHBJEHHE
NPEACTABJEHO B BUAE SMIUPHUECKOR (QYHKUHUH OT BOAHOrO IOTEHIHAIA
JHCTA.

He meHee BaXKHBIM SIBJSETCS TAKXKe TIIATEJbHAS BCECTOPOHHSISA
npoBepka Mogesell Ha Gase MaTepHaJOB BereTalHOHHBIX H IIOJEBBHIX
KOMIIJIEKCHBEIX 9KcnepuMeHTOB. OLHAKO B XJIONKOBOAYECKHX pecmylJiH-
Kax J0 HacTofAllero BpeMeHH OBblJIO  Upe3phYafiHO Majo . KOM-
NJIEKCHBIX 3KCIEPHMEHTANBHEIX HCCIEOBAHMH, MaTephHaabl KOTOPHIX
103BOJIUIN OBl IPOBECTH COOTBETCTBYIOIIYIO IPOBEPKY paspaboTaHHEIX
H paspafaTbiBaeMbIX JUHAMHYECKHX MOJeJsell, B 0cOOeHHOCTH Mojesed
(HOpMHUPOBAHHA ypOXKad XJAONYaTHUKA. [IpakTHUecKn Takue uccaes0Ba-
HMS OTCYTCTBYIOT. B TO e BpeMsl poJb MaTeMaTHYeCKOTO MOJEIHPO-
BaHUs NPOXYKIHOHHOTO NPONEcca pacTeHH# n GOpMHPOBAHUS ypPOKAS
NIOCEBOB CEJbCKOXO3HCTBEHHBIX KYJbTYp HelIPEpHIBHO pacTer.

- PazpaGotka Moje/sell TeCHO CBsi3aHA CO CTATHCTHUECKHMH METO-
JlaMH -arpOMETE0POJIOIHYECKOrO aHAMU3a, YTO 0GYCJIOBANBAETCS CAELY-

" IOIIUMH coobpaxKeHusMH. Bo-mepBrIX, mapamerpsl NPHKJIAAHBIX IHHA-

MHYECKHX MojeJsell GOpMUPOBAHHS ypOXKas, KaK H NmapaMeTphl ypas-
HEeHMH perpeccu; ONpenessioTcd B pe3yabTaTe UCIOJNb30BAHHS OJHOTO
¥ TOr0 XKe aniapara MaTeMaTHUecKOH CTATHCTHKU. BoO-BTOpHIX, pAX
ypaBHEeHuH DPErpeccHH M JAPYIMX 3MIMPHYECKAX 3aBHCHMOCTeH HEW3-
“GeXKHO TaK UJIM HHAYe BKJIIOYATCS B COCTAB CAMHX IUHAMHYECKHX MO-
peJael [108]

B naHpO# ryiaBe H3J1araioTCs OCHOBHbIE PE3YJIbTaTHI pagor B o6nacra
H3YUEHHUS NPSIMBEIX SMIHPUYECKUX CBA3EH MeXAY ypoxKaHHOCTBIO XJOM-
YaTHHKA M arpoOMEeTeOpOJIOIHYeCKHMH (haKTOpaMH, NOJYYEHHBIE aBTO-
pOM U JApyruMmu uccaepoBarensiMu B Cpensell Asum 3a mnocaernue

—25 qer.

5.1, PagnaumonHbie N TeNJOBbIE XaPaKTEPHCTHKH
XJIONIKOBOTO TOJIst

B HIpeABIAYIIIX raasax 06CyKaTUCD pe3yanaTb1 UCCJEOBAHUS
BJMSIHHE DaJHAUMOHHBIX M TeNa06aJaHCOBEIX XapaKTepHUCTHK IIOCEBOB
Ha (OpMHPOBaHHE 3JIEMEHTOB NPOAYKTHBHOCTH XjonmdatHuka. OnHako
9TH HCCJEJOBAHHUS ellle He AAIOT BO3MOXKHOCTH JOCTATOYHO IIOJHO Xa<
pPaKTepH30BaTh paJMalHOHHBE M TEePMHUYECKHe YCJOBHS (GopMHPOBa-
HHSl ypoxas XJONKa-chipla. B CBA3M ¢ 3THM 3[eChb paccMaTpHBAIOTCS
pPesyJbTATHl HCCJCJAOBAHHS 3aBHCHMOCTH  ypoxkKas XJONYaTHHKA OT
BEJIMUHH JIYYHCTHIX M TEIJIOBBIX IOTOKOB, d TaKXKe OT TePMHYECKHX
XapaKTEPUCTHK B CPele pacTEeHMil XJONYAaTHHKA 3a DPENPOAYKTUBHBIH
[HepHoj pasBHTHA.

BLIsiB/IeHHE 3aBHCHMOCTH YPOXKAS XJIONKA- chIpIa OT pagHalHOHHOTO
H TEINJIOBOTO PeXMMa IIOCEBOB, XJONMYATHHKA OCYIIECTBJISAJIOCH HA OCHO-
BAHHH JAHHBIX CIENMAJbHEIX TOJEBLIX 3KCNEPHMEHTOB, KOTOpHE Mpo-
BOJHMJIHCb B TeUeHHE HECKOJIbKHX JIeT Ha aI‘pOMeTCTaHHHH Boscy [54,

‘138




57]. Aunanus maTepuasoB HaOmiOAeHME IOKasaj, YTO = CYILIECTBYeT
BIIOJIHE OTPE/IEJCHHAs CBSI3b MEKJY yPOKAEM XJONKA-CHPUA H NOIJIO-
IIEHHOH CyMMapHOH pajuauuell, pagiuanHOHHHIM 0ajlaHCOM MOCEBOB
XJIOMYATHHKA, 3aTpaTaMH TellJa Ha HCHapeHue, TYPOYJEHTHHIM TEIJO-
0o6MeHOM H APYrAMHM (H3HYECKMMH NapaMeTpaMM IIPH3EMHOTO CJOf
BO3/(yXa H BEPXHEro rOpH30HTA NMOYBHLI XJIONKOBOIO MOJIS.
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Prc. 5.1. 3aBHCHMOCTS X035HCTBEHHOrO YPOXKAs XJI0NKa- -chipia ¥x OT MOIIOLIEHHOH
pazvauun Qx ¥ pagManHoHHOTO GanaHca XJomuaTHHKA Ry.

Ha puc. 5.1 mpexcTaBiena 3aBHCHMOCTH XO3SIHCTBEHHOTO YPOXKAs
¥z XJONKa-CHPIa OT MOTJIOWIEHHON CyMMapHOH paanauuu Qx M paiua-
IHOHHOTO 6ajaHca XJONYAaTHHKA Ry 3a pas/HyHblE MEPHOAB Pa3BHTHSA
pacrenufi. M3 puc. 5.1 BuAHO, 4TO CyLIECTBYeT BNOJHE YETKas CBA3b
MeXJy NOIVIONIEHHOH cyMMapHOH paiuanHel XJONYaTHHKOM, paiua-
IHOHHBIM 0aJaHCOM pPacTHUTEJBHOTO IIOKPOBZ M ypOXKaeMm XJONKa-
chipra 3a mepHof OyTOHH3alHs — HBeTeHHe. AHaJIOTHUYHBIE 32BHCHMO-
CTH MPOCJEXKHBAIOTCA TakkKe H JJI NEPHOAOB IBETeHHE — PACKPHITHE
TIepBBIX KOPOOOUYEK U IIBeTeHHe — TyOUTeJbHBIH 3aMOPO30K.

Ha puc. 5.1 npuBenesn Takxe faHHbe 3a 1963 r., Koraa panHui
3aMOp030K, Habmogapmuiics 14 cenTsbpsi, IpepBas BETTANMIO XJION-
YaTHHKa MaHCKOTO CpPOKa [OCeBa N0 HACTYyJeHHs (asel pacKpbITHA
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nemex kopofouek, B pesyaprate ypoxali XJONKa-cHpua Ha BCex
ONBITHEIX TOJNAX PE3KO yMeHbIIHJCA. COOTBETCTBEHHO TOYKH, OTHOCH:
muecs K Habawoferuam 1963 r., pacno/oxuANCh B HHXKHHX YacTaX
nogefi rpaduros, CaenopateabHO, METEOPOJOTHYECKHE YCJOBHS OCEH-
HETO NepHoJa HFpaloT BecbMa 3HAYHTE/NBHYIO POJb B (POPMHPOBaHHH
H CO3DEeBaHMH ypOxKas XJONJYaTHHKA.

AnanoruunbM 06pasoM HCCJELOBAHA 3aBHCHMOCTb ypOXKas OT Pa--
JHANHOKHHX X4PAKTEPHCTHK 32 TepHOAE GyTORH3AIM — PacKpPHITHE

Y 5)
Y faa '
“0r
30+
0 >
N ,
. \ . N
01 e} \,f I ) v ' ) | o
=200 0 200 LP. MDx[M? 0 15 30 RILE %

Puc. 5.2. 3aBucumocth ypoxkas Axnorixa;—cmp’ua -0T cyMMsl TypGYJEHTHOro TeniooG-
meHa P (a) u napamerpa P/LE (6) 3a nepHOZ BCXOAbI—IIPeKpallieHHe BereTailuH.

nepBHX KopoGouek H OyTOHH3aIMs — IyOHUTEJbHEI 3aMOPO3OK. Ypas-
HEeHHe 3aBHCHMOCTefi ypoxKasl XJONKa-Chiplia ¥x OT CYMM INOIJIOHIEH=
HO#l cyMMmapHOH pazmamuu Y Qx (MIx/M2) u paxuanuoHHoro Oa-
aaHca X, Ry (MJIx/m2) 3a mepuon 6y'mnn3annn——npexpameﬂne Be-
TeTalHH HMEIOT CAeAYIOINUA BHA:

Ve=184-10"23 Q.+ 10,0, (5.1)

r=0,854 + 0,032, S,= 3,7 u/ra;

V=277 - 102 ¥ R, + 11,5, .62
r=0,893 4 0,024, S,= +3,2 /ra.

3Havennst k03pduunentos xoppensunu ypasHenud (5.1) u (5.2)
HOKAa3bIBAIOT, YTO CBASH MeXKAY ypoxKaeM XJONKa-ChIpIa CO BCero Hojf
H paguauMoHHHM GajlaHCcOM XJOHMYaTHHKA 6GoJjiee TeCHBE, YeM C II0=
PJOLLEHHOH CcyMMapHO# pannauneﬁ 3a paccMaTpHBaeMHIH NEPHOL Be=
reranun. OmwuOKH ypaBHeHnH cocraBasgor 10—11 % ypoxas xJoms
YATHHKA Ha MOJSX.

XJIOMHATHHKA fABJISIETCS TypﬁyJIEHTHbII/I TennooéMeH NeATeJBHON II0=
BEPXHOCTH XJIONKOBOTrO moJis ¢ aTMochepoii P. CkasaHHOE MOXKHO NOK~
TBepAuTh rpaduuecku. Ha puc. 5.2 npexcraB/ieHbl 3aBHCHMOCTH YPO=
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J)Kasd XJIONYaTHHKAa OT CyMM TypOYJeHTHOrO Ter/oo0MeHa 3a NEepHOX
BCXOJBI—INpeKpalliedue Beretauum u napamerpa P/LE- 3a tor Xe me-
puoi: ¢ yeequueruem ), P u P/LE, t1. e. ¢ yBesJHUeHHEM 3aTpar Temaa
HA HarpeBaHHe BO3JyXa B NEpPHOJA BCXOAbI-—IpeKpallleHHe BereTaluH,
ypoxall xjonka-ceipua ymenbinaercd. Ob6paTtHas xaprusa HabJawo0-
JaeTcss IPH CONOCTABJCHHH YypOxkas C 3aTparaMu Telja Ha cyMMap-
HOoe ucmapenye: yeMm OoJjblle 3aTpaThl TelJa Ha CyMMapHOe Hclape-
HHe, TeM Oousblie ypoxkail. Ilpu sToM Bce ces3u (B mpenesax HCHOJb-
30BaHHOTO MaTepuaJja) NpsSMOJHHEHHbIE H XapaKTePU3YIOTCS BHCOKHMHU
ko3¢ HuIEeHTaMI KOPpeNslHtH. ¥CTaHOBJIEHHbIE CBA3H HMEIOT CJEAyIo-
IMUHA BHA:

Vy=237,4—28,65 - 107%X, (5.3)
r=—0,90 =& 0,033, S,= 43,7 u/ra;
V=240 - 107X, — 10,5, (5.4)

r==0,89 0,036, S, = =3,4 u/ra,
¥Vy=387,4—0,41X,, (5.5)
r=—0,94 & 0,215, S,=-:2,4 1/ra,

rae ¥x — Xo3sIHCTBEHHBIH ypoxKaH XJjonka-celpua, ufra; Xy = 2P u
X; = Y LE — cOOTBEeTCTBEHHO CYyMMH TYPOYJEHTHOrO Temaoo6MeHa u
3aTparT Temsia Ha cyMMmapHoe wucmapenne (MJxk/m2?) 3a nepuoj
BCXOAbI—IIpeKpallleHne BereTaluu; X — OTHOWIeHHE TYpPOYJIEHTHOTrO
remsoobmena Pk 3atrparaM Temsia Ha CyMmapro€ ucnapenue LE 3a
TOT Ke nepuox, %. ' v )
Vs ypasuenuit (5.1)—(5.5) BuaHo, uto Hambosee TecHast CBA3b
Habaofaercs MeXJAy XO3fHCTBEHHBIM ypoOxaeM XJONKa-ChIpLa M na-
pamerpoM P/LE, B 310M cayuae omnbka pacuera ypoxKas cOCTaBJSET
'Sy = +2,47 n/ra, 1. e. B ypaBHenuu (5.5) ommbka pacyera Hau-
‘MeHbILIAfA. . ‘ ,
Comocrasienne BeJHYHH XO3sHCTBEHHOTO ypoxKas CO 3HAUYEHHAMH
MHKDOK/IHMAaTHYECKHX XapaKTepPHCTHK M[O0Ka3aJo, YTO CYIIeCTBYeT
OYEHb YeTKasi CBfI3b ypOXKasi XJONUATHHKA HENOCPEACTBEHHO C TeMIie- .
paTYpHHIMH XapaKTepHCTHKAMH IepHOJa IiBeTeHHe — IJI0L000pasoBa-
uue [54, 56]. Ha puc. 5.3 npuBejeHa 3aBRHCUMOCTb XO03SHCTBEHHOTO
ypoxKas XJONKa-Chiplia OT PA3HOCTH MeXAy (axThueckoéi —cyMMO#
ag¢pexTuBHbIX TeMueparyp Bosnyxa (ewime 13°C) X Tqs u norpebuoft
cymmofi X, Trne, TIOJYUYEHHOH IO AAHHBIM THCHXPOMETPHYECKOH OYyIKH. .
W3 puc.: 5.1 a crenyer, 4t0 BHICOKHE YypOXKaH XJOIKa-chHpua ¢opMHu-
PYIOTCS. TIIpH TOJOKHTENBHBIX PA3HOCTAX CyMM 5O GhEKTHBHBEIX TEMIepa-
TYp BO3ayxa, npumepso or 40 xo 100 °C. DTo cooTBETCTBYET NpeAcTaB-
JEHHIO O TOM, YTO INPH YCJOBHH AOCTATOYHOH BJaroofecnedeHHOCTH
[IOCEBOB B TeUeHHEe BereTallMH TEMIEpaTypa BO3LyXd B Cpejle pacTeHHH
Ha 2—3 °C uuxe, ueM HA IJIOXO YBJAXKHEHEBEX NOCEBAX XJONYATHHKA,
NpH NPakTHYeCKH OJMHAKOBHIX 3HAUEHHAX TeMIEPaTyPHl BO3Jyxa Ha
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yposHe Oynxku. B pesyabrare 370r0 Ha NOACYMIEHHBIX IOJAX XJONYart-
HHKa ¢asa pacKpbiTHA NEPBLIX KOPOOOYEK HACTYLAeT paHblle, YeM Ha
NoCeBax XJIOMYaTHHUKA C JNOCTATOYHLIM yBJaxKHeHHeM Noysbl. C yBesu-
ueHHeM (AKTHYECKHX CyMM 3(QEeKTHBHBIX TEMIeEpaTyp 3a NEepHOS
LBETeHHe—pPACKPHITHE NEPBBIX KOPOoGOYeK ypoXkKal  XJONKa-ChIpila
[64] TakxKe yBenuynBaeTCs. '
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Puc. 5.3. Cpssu ypomxasi XJONKA-ChIPUA ¢ MHKPOKIUMATHUECKHMH XapPAKTEPHCTHKAMHY
XJIONKOBOTO TOJIAL. '
yCJI. 06o3HaYeHus CM. B TeKCTe,

OGnapyzxena TecHas CBSi3b YypOXKas XJONYaTHHKA C PA3HOCTBIO
MexKAy cyMMaMi 3¢ (peKTHBEbIX TeMIepaTyp BO3AyXa HA ypOBHE OYIKM
¥ B cpele xJjomyaJHHka (pHc. 5.3 6). Dra 3aBHCHMOCTh MOXKET OBITh

BBIpaiKeHa cJelyIOIuM YpaBHEHHEM:

X420/

S Ve=exp( 4X ’ (5.6)

riae ¥x — X03sHCTBeHHHIl ypoxKall XJomKa-chlpua, u/ra; X — pasHocTsh
MexAy cyMMaMH 3d¢ekTuBHbIX Temnepatyp (Beiue 13°C) Ha ypoBHe
Oynkn (X Te00) ¥ B cpene oburanus xJgomyatnuxa (2, Tso = 590 °C).
¥Ypasuerue (5.6) npUMeHHMO B CJEAYIOIIMX Ipelenax: aJjs ¥x or 18
no 41 n/ra, a gas X or 35 mo 205°C. Ommubka pacuera ypoxas 1o
ypaBHenuwo (5.6) sesenmka — no 1,83 u/ra, yro cocrasasger 5,9 %
cpejHero yposxkasi xJaondarTHHka. CorJjacHo NpaBu/Iy TPeX CHIM B JAaH-
HOM cJyYyae BepOSITHOE OTKJIOHEHHE BBIYHCJCHHOTO XO3siCTBEHHOIO
ypoKas XJOMKa-Chpiia oT (hakTHYeCKoro He Oyjler npesbmath 5,5 n/ra
uau 18 9%. ‘ '

Takum 06pasoM, BHIABJEHO BJ/HSHHE OTAENbHBIX TElJO3HepreTHye-
CKHX (DAKTOPOB XJIONKOBOrO [0/ Ha (POPMHUPOBAHHE ypo:Kas XJomdat-
#Huka. OJIHAKO HCIOJb30BAHHE CBENEHUH O TEIJIOOHEPreTHKE INOCEBOB
Ha [OpaKkTHKE OrPaHHYEHO, IIOCKOJBbKY He Ha BCeX. CTAHLHUSAX HPOBO-
aarcd TennobanaHcoBbie HAOAIOAeHUS. B CBSI3H ¢ 9THM OAHOBPEMEHHO
BBLINOJIHAJNACE HCCACHOBAHHSA C NPUBJACHEHHEM MATEPHAJOB MAaCCOBBLIX
HaOJ/IONEHH HA CTAHIMAX C IeJbi0 paspabOTKU METOLMKH OLEHKH U
TPOrHO3a YpoKasi XJONYATHHKA Ha OTAEJbHBIX MOJAX.
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, 5.2. KoauuecTBeHHas oueHKa
arpoMeTeopoJOrHueCKUX YCIOBHi GOPMUPOBAHUS
ypoxKas XJONYaTHUKA HA OTAEJNbHBIX MOJAX

IlpoGnema uccneqoBaHus BJAMAHHSA (AKTOPOB BHEUIHEH CPEAnl Ha
dbopMHpOBaHHE ypOKas XJONYAaTHHKA HA KOHKDPETHBIX NOJSX KOJX030B
U COBXO30B fIBJISIeTCS OAHON M3 HauboJee BaXKHBIX B arPOMETEOPOJIOTHH
xJgomyatguga. dra npobaeMa A0 HACTOSINEro BPEMEHH JIOJHOCTBIO He
peleHa KaK H3-3a OTCYTCTBHS JOCTATOYHO OBOCHOBAHHOH TEOpHH (HOP-
MHpPOBaHHUS yPOXKas AaHHOH KyJbTYpbl, YYUTHIBAIONIEH BCIO MHOTO(AK-
TOPHOCTh CBf3el, TaK M H3-3a OTCYTCTBHS JOCTATOYHBIX MaTepHasoB
KOMILJIEKCHBIX HAOJI0JeHHH Ha MOJAX C IOCEBAMH Pas3JHYHBIX COPTOB
XJIOMYaTHHKA. :

B arpOMeTeoponoquecxon JuTEPATYPE: paboT, TOCBAINEHHEBIX
METOJaM KOJHMYECTBEHHON OUEeHKH ycJOoBuE  (OPMHDPOBAHUS YpOKas
XJIOMYATHHKA Ha OTAEJbHBIX IIOJfX, CPaBHHUTEJbHO HemHoro (39, 54,
57, 59]. OcHoBHBIE acmexThl 3TOH NpoOseMBl H3yyanuch Ha 0Oase
CHeUHANbHBIX SKCHEpPHMEHTAJNBHEX HccaenoBanuii [54]. B nanbsedi-
IeM METOJA¥KA KOJHMYECTBEHHON OLEHKH arpoMeTeopOJIOrHYecKHX
ycaoBuit ¢opmMupOBaHus ypoxkas XJONYaTHHKA Ha OTIAEJbHBIX NOJSAX
paspabarbiBajach ¢ HCIOJL30OBAHHEM MaTepHasoB PEXHUMHBIX M TeMa-
THUECKHX HaOJMIONeHHH arpo- M THAPOMETCTAHIHMH XJONKOBOAYECKHX
pecriy6iuK, a TakXe MaTepHa/oB SKCHEPHMEHTAMBHLIX H IKCIIeAHIH-
oHHbIX HcenenoBanuii CAHMIMMU.

Meroabl KOJHYECTBEHHOHR OLEHKH YCJIOBHE (DOPpMHPOBaHHUS ypoxkKad
CeNIbCKOX03AHCTBEHHBIX KYJbTYD MOXHO Da30HTh Ha TPH OCHOBHBIE
rpynnbl. K mepBofl rpynme OTHOCATCS BCe MeTOALI, OCHOBAHHBIE HA
yueTe (akTOPOB BHEUIHEH Cpejbl; BJAMAKIINX HA ypoxXaH; BO BTOPYIO
TPYNINY BXOAAT METOABl, OCHOBAHHBIE Ha HENOCPELCTBEHHOM Yyuere
3JIeMEHTOB NPOAYKTHBHOCTH CaMHX pacTeHuil. B Tperbio rpynmy BXo-
JAAT T€ METOABI, KOTOPhle YUHTHIBAKOT OJHOBPEMEHHO M 3JEMEHTH IIpo-
IAYKTHBHOCTH ypoxasa M (PaxTopsl CPelbl, BIHAKULME Ha ypoxkKa#.
B nanHom cayuae nmoi 3JeMeHTaMH ypoxas mojpasymesaiorcs Ouo-
MeTpHUecKHe I0KasaTesJd pacreHH#, a nox ¢axtopaMy cpelbl — Bcd
COBOKYIIHOCTb YCJOBHH, ONpelesIollHX BeJIHUHHY ypoxkas (mouBa,
TEXHOJIOTHS BO3JAEJEBIBAHHSA KYJbTYp, MeTeopoJjoruyeckas, o6cTaHOBKa
32 NMepuoJl BereTaluuu M 1p.). »

OJHHM H3 OCHOBHBLIX BOIPOCOB, BOSHHKAIOWIUX IIPH paapaﬁoTKe Me-
TOJa IPOrHo3a ypoxkas, fBJsercs yCTaHOBJEHHE CBA3ell MeXIy Be-
JIHYHHOH YpoXKas H COOTBETCTBYIOMHMH (HaKTOPAMH H IOKa3aTelsiMH.
CyliecTByer AOCTATOYHO MHOrO paboT, B KOTOPHIX paccMarpuBaercs
CB#A3b ypoOXkKas XJONYaTHHKA ¢ OMOMETPHYECKHMH NapaMeTpaMHu pacTe-
uuft. IlepBoHauanbHO 9TH 3aBHCHMOCTH paspabaThiBAHChL C LEJbIO
HCIIOJIb30BAHUS UX JJifl-pacyera oxkujpaemoro ypomxasi. Tak, M. M. Di-
JenbpHanT [122] BnepBHle NPEAJIOKHJ METOAMKY IIPOTHO3a ypoxkKas
XJIOIYATHHKA, OCHOBAHHYIO HA yUeTe 3JIEMEHTOB ypoKaHHOCTH (IyCTOTH
CTOSIHHS pacTeHMH, CpejHero KoJHuyecTBa KOpoOOuek Ha ONHO pacre-
HHe, cpelHell Macchl' CEHIpLA OAHOH KOPOOOUKH, TEMIIOB HAaKONJEHHSA
KOpoOOueK W MX Macchl W T. J.) H (PAKTOPOB YPOXKAHHOCTH (HpHEMB
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06pabOTKU [IOYBEI, KOJHYECTBO TIOJIHBOB, YAOOPEHHH H T. A.).: Ilporunos
ypoxkas mo MeTony, Ha3BaHHOMY aBTOPOM TAKCALHOHHBIM; COCTaBJSA-
eTCsl B HayaJjle CO3PeBaHUs ypoXKas xJjonka-cepua (B ceHtssbpe) u Tpe-.
Gyer mposeienus 6ojbuoro o6bemMa paGoT mo cGOPYy HCXOAHBIX AaH-
HeiX. HecMoTpsi Ha 370, TakcauMOHHLIE MeTOAbl IPOTHO3Aa LIMPOKO
NPUMEHAIOTCA B NPAKTHKE KOJIXO30B M COBXO30B /ISl pacuera OKHjae-
MOr0 yposKas XJIONKa-Chplla Ha OTAJNbHOM NOJIE, B XO35AHCTBE, B aAMH-
. HMCTDATHBHOM paioHe.

CornacHo nosoxenusm B pabore [122], snementamu ypoxas Cuu-
TAIOTCA BBICOTA TVIABHOIrG CTe0Js XJIOMYaTHHKA, KOJHUECTBO JIHCThEB,
TEeMIIbl IIBeTEHHs, CTeNeHb Pa3BUTHS OTAEJbHLIX 3JEMEHTOB Kycra
u 1. A. Hamu uceneposanus [59] mokasanu, yro nefictBuTeIbHO OHO-
| MeTpHUYecKue NokKasateNy MOryT OHTb YCHeINHO HCIHOJb30BAHH Kax
IPEeAMKTOPHl AJIA pacueTa ypoxKas XJOIKa-ChHpla, T. €. 10 HHM MOXKer
© OpiTh KOJHYECTBEHHO OLCHEHA BEJHUYHMHA 0XKujaeMoro ypoxas. OAHako
yyecTb Bce OHOMETpHYECKHE NapaMeTphl PACTeHH#, KOTOPHE XOPOIIO
OTpaxkaioT BENUUHHY OXKHMAAEMOIO yPOXKas - XJONUKA-ChIpIa, OYeHb
TpyAHo. ITosTomy B pabote [59] I'Ipe,l],BapI/ITCJIbHO OBLT IIpOBeJEH aHa-
JIH3 MaTeprasioB HAOJIOAEHUH, KOTOPHIfl MO3BOJMI BHODAaTh KaK Haw-
OoJsee uHGOpMaTHBHBHIE CJeAylOIHe OHOMETPHUECKHe IOKA3aTelH:
YHCJO0 CHMIOAMAJBHLIX BETBEH, BhHICOTA  IJABHOro crebJsd, Tycrora
CTOAIHAS pacTEeHUWH, 4uCa0 KOpoBodYeK HA OLHO PACTEHHE M Ha eJUHHLY
nJIOLafH [oceBa, pasMepsl Kopobouyek. DTH NMOKA3aTeNd U ABJIAITCA,
B HPAMOM CMEIC/IE CJIOBA, OCHOBHBIMH 3JI€MEHTAMH, ONpeNesiomHMY
'ypoxail.

Pagpaéoma METOAUKH KOJII/I‘{GCTBQHHOI/I OLECHKH ypO}Kaﬂ XJ0nKa- -
celpua ¢ 3a0/aroBpeMEeHHOCTLIO TpPH-YeThipe Mecsilla BO3MOXKHZ IIpU
‘Haau4uu paxkTHYeCKHX 3HAYEHMH BHILIEYKA3aHHBIX Nokasatench. Ilep-
Basl peasbHAsg BO3MOKHOCTb HCHOJb30BaTb 3TOT METOJA NOSBISETCS
K HayaJjy LBETEHHS XJOMYaTHUKA, NOCKOJBKY IPH HACTYIJIEHHH 3TOH
(I)Z!BI:I yCcTaHaBJuBaeTCsl BbBICOTA [VIABHOrO CTC6JI§I, rycrora CTOAHUA
pacTeHMH X YMCJIO CHMIOAHAJBHBIX BerBefl. 3HaueHHS K03(hODHIHEHTOB
napHo#l KOppeJsimuH ypo:Kasi XJONKa-ChIpia ¢ TYCTOTOH CTOSIHUSA pacre-
HUII U BHICOTOH pacTeHHil HAa NATy LBETEHHS OKAa3aJ/HChb JOBOJBHO -HU3-
kuMu (B nperenax ot 0,23 no 0,36 u or 0,29 no 0,47 cOOTBETCTBEHHO).
ITosToMy 2TH MOKa3aTeJH HCNOJNb30BAJNHCh NIPH NOJYYEHHH YpaBHEHHH
CBSA3U C JBYMs IPEIHKTOPAMH.

V3BeCcTHO, Y4TO OCHOBHBIMH TPeGOBAHHSMH IIPH paapaéoTKe MeTo-
LHKH [IPOTHO3a ypoxkKas SABJSAIOTCS HAJHYHE TECHOH CBA3HM = ypoxKas
¢ COOTBETCTBYIOLIMMH IOKa3aTe/JsiMH HJH (pakTopaMH H MaTeMaTHye-
CKOE BbIpaKeHHEe 3TOH CBA3H. DTH TPeOOBAHHSA BHINOJHAITCS AJs BCeX
paccMaTpHBaeMbiX HHXKE COPTOB XJIOMUATHHKA, €CJAM AJs NPOTHO3a
HCIOO0/B30BATh YHCJIO CHMIOJUAJBHLIX BeTBEH Ha AATy UBETEHHS flcs,
BHLICOTY TVIaBHOTO ¢rebas XJONYATHHKA /iy U KOJNHYECTBO KOPOOOUEK fi
Ha efuHuuny miomaau mocesa (10 M?) B MOMeHT HACTYIJeHHS (asbl
PacKpBITHS INEePBBIX Kopoﬁoqe;{ YpaBHEHHS CBSI3W - IIPEJCTABJEHE
B taba. 5.1.

K umeny Bemyminx arpomeweoponomqecmx (baxToOpOB, onpeiens-
IOLLEX yPOKal XJONMYaTHAKA, OTHOCATCS, KPOME PAaCCMOTPEHHBIX BBIIIE
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panMannoOHAO-TEI/IOBHIX XdPAKTEPHCTHK TOCEBOB, T€ (AKTOPH, KOTO-
pHE XapaKkTepH3YIT TEMJO- H BJIArooGecneyeHHOCTh INOCEBOB: CYMMBbI
5 hexTHBHBIX TeMIeparyp sa MepHOX IJOZOHOWEHHS XJONYaTHHKa,
CyMMBbl TIOJIOXKHTEJBHBX TEMIIEPATYD 32 NEPHO CO3PEBAHHA KOPOGOUEK,
pacxofipl BJArd #3 KOPHEOGHTAEMBIX CJIOEB IMOYBLI, KOJHYECTBO OCai:
KOB H YaCTOTa HX BHINAJAEHHS B BeCeHHMH M OCeHHHH NepHOLDL

Ta6nuna 5.1

YpagHeRUs: perpeccMH AJjs pacqera  xo3s/iCTBEHHOM YPOKAAHOCTH ¥x XJOMKa-cHpua
HAa KOHKPETHOM noJe B nepnon unerenﬂe-—-pacxpu-me nepnux KopoGouex

CrarTHcTHyecKkHe
- XAPaKTEDHCTHRH .
. . : Homep
YpaBHeHHE perpeccHH yPaBHeRHS TIpenens npUMeHEHHN
- S, ujra
g ul

-

Cropocrieasie copra (C-4727)

¥x=2,60nc —0,3 0,76 +2,5 (6.7 n=>5...14 mwr.
¥Yx=0,75hp — 24,8 0,65 +2,9 (5.8) hp=22...66 cm
C Yx=0,02n, + 4,1 0,72  +2,6  (5.9) mx=520...1050 wmr.
Cpennecnensie cbpra (TalKeHTCKOH TpYymNa) ‘
¥x=28,41n.5—2,5 0,78 +2,8 (5.10) #feg==5... 14 mm
¥Yx=0,55hp—9,2 - 0,69 +3,8  (5.11) hp==30...70 cu
¥x==0,04n, —6,0 0,76 +3,3 (5.12) nx=>580... 1250 wr.
) TouxoBoNOKHHACTHE copTa (5904-U, 9076-U, 9155-U, 5595-B n mp.)
Vx==3,35ncs — 4,9 0,60  +3,7  (5.13) ncg=5...14 mm
Yx=0,46hp — 3,8 0,68 43,9 (5.14) hp=28...60 cm
J’x=0,0l8nx+7,0 0,72 +3,2 (5.18)  -ng==450... 2000 wurr.

Mexny Bojomorpe6JieHHeM XJONYaTHHKA M YypOXKaeM CyILECTBYeT

JOBOJIbHO TeCHas CBA3b. BeHUHHY ypokKas XJONYaTHHKA B 3aBHCH-
' MOCTH OT CJIOKHBLIHXCSI PACXOJOB BJArH HA HCIAPEHHe H OXHAAeMBIX
yCJOBH# yBJaKHEHHA MOXKHO OLEHHUTb N0 HOMOrpamme (puc. 5.4). Ilas
ee NOCTPOGHHSI MCIOJb30BAHH MaTeépHaJbl HaGJIOAEGHHH 3a xJjonyar-
HHKOM copTa 108-®, BosmenbiBaeMbiM Ha mouBax c rayboKHM 3aJjera-
HHEM YpPOBHSI IPYHTOBHIX BoJ. [y XapaxTepHCTHKH BJjaroobecneueH-
HOCTH NIOCEBOB OBLIH B3ATH CJAEAYIOLIHE MOKa3aTeJH: pacxXof, BJaru H3
nousenHoro cjaos 0—50 cM 3a nmepuox moceB—iuBereHHe AW u uucio
TOJIHBOB 3a NEPHOX IiBeTeHHe—pAaCKPHITHE NEepBLHIX Kopobouexk Xjom-
yaTHuKa X. 3aBHCHMOCTh ypoXKas XJONKa-chlpua &x OT yxaaannux
XapakTePHCTHK BHIpaXKaercs CJAeAYIONIHMM ypaBHEHHEeM:

Yx=0,057 AW +2,24X + 11, 3». (5.16)

Koa¢dpuuuent xoppensunu srofi saBucuMoctd paseH 0,81. Omubxa
ypaBHEHHUS Sy = 43,0 w/ra wam 95 %. VYpaBHenue npPHMEHHMO
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. B mpejesax pacxonos Baaru ot 120 no 280 mm u uHCIa NOJHBOB OT
1 no6. .

YpaBrenue (516) H HomorpaMma (puc. 5.4) nosBossioT paccqn-
TaTh OXMJAeMHH ypoxkai xjomuatHuka copra 108-® B mione, Korza
M3BECTHBl PACXOXB BJAarW M IJIaHHPyeMOe YHCJO. NMOJHBOB B TEPHOL
IJIO/IOHOIIEHHS, A B NEPBEIX YHCHAX CeHTAOPHA, KOTAA H3BECTHHI ofa -
TPELHKTOpA.

-6

Hucno nanuBob

il i | B L - I
140 160 180 200 © 220 240) 260 pm
Pacxad Bnaezu sa nepual noce8-ufemenue

Puc. 5.4. Homorpamma JJIS pacueTa ypoxKas XJOMKa- cmpua B 3aBHCHMOCTH OT BOJAO-
notpelbienns.

Buljin BHISIBJEHB 3aBHCHMOCTH YPOXKasi XJOMYATHHKA OT PACKOJOB .
BJIard, CyMM TeMIepaTyp BO3AyXa H IJIOMAJH JuCTheB. Maremarnye-
CKOE BbIDAJKEHHE YCTAHOBJICHHDLIX CBA3€H HMeEeT C/IeNyIOMmuf BHA:

Yy=0,31 AW 4 0,46 Y T,y — 390,7, (5.17)
n=0,77 4 0,041, S, = 3,2 u/ra; . |
Yx=0,79X, + 0,12 AW + 0,01 3, ¢t — 23,6, (5.18)

n=0,89 & 0,012, S,==-+29 nujra,

rie ¥x — xo3slicTBeHHB ypoxa#, nr/a; AW — pacxon Biarg us cjod
- nouBsl 0—100 cm 3a mepuos UBeTeHHE — PACKpPHITHE NEPBHX KOpobo-
uek, MM; 3,75 — cyMMa 3>(QeKTHBHEIX TeMmnepartyp Bo3ayxa (Bblule
10 °C); Zt—cyMMa CPeJIHHX CYTOUHBIX TEMIEpPaTyp BO3IyXa 3a Te-
PHOL pacKphITHE HEPBLIX KOPOOOUEK — IepBLHIA OCEHHHI 3aMODPO3OK;
Xu — MakcHMaJbHasd IUIOMAalb JHCTBEB, THIC. M?/ra.
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B ypaBuenusax (5.17) u (5.18) ncnonb3oBaHbl 3HAUEHHS pacxonora

BJIarH, OTMpEAeNeHHbie 0 YIPOLIEHHOMY YPaBHEHHIO BOAHOro GajnaHca
[57]. Onnako, KaKk H3BECTHO, PsAbl COBMECTHLIX HabJIOJeHHl 3a ypo-
KaeM M BJIAXKHOCTHIO TOYBBL Or'paHHYeHbl. [losTOMy OBITH YCTaHOB-
"JIeHBl CBSI3M XO3sIHCTBEHHOrO ypoxKast &x ¢ BEICOTOH TIJIaBHOTO crebJs
XJOMYAaTHAKA Ha JaThl LBETEHHS My M PACKPHITHS NepPBHIX KOpobouex
hp u cymmamu 3¢ derTUBHBIX TeMIeparyp Bosnyxa 2 Tse (Bhiie 10°C)
3a mepuoj 1BeTeHHe — 1 ceHTAOps, ¢ CYMMaMH IOJOXKHTEJbHBIX Cpell-
HEX CYTOYHBIX TEMIEpATyp BO3JyXa 3a MEpHOA PaCKPbITHE MepBhIX
KOPOGOYEK — NepBHIfi OCEHHHH 3aMODPO30K )£, a TaKKe C MPOAYKTHB-
HOCTBIO [OCEBOB XJOMYaTHHKA. [IoA NPOAYKTHBHOCTLIO NOHHMAaeTcH
uicsio ¢hOPMHPOBABIIMXCT KOpoGOueK nyx Ha muomanx 10- M2, Hako-
nusiteecs: K 1 ceHTsi6psa. CTaTHCTHYECKHE XapaKTePHCTHKH ypaBHEHHH,
monydeHHple AJs  pecny6iuxk Cpennefi Asumu, pasel B Taba. 5.2.
B ta6na. 5.3 mpelcraBieHH YpaBHEHHS CBSI3H YPOXKAHHOCTH XJOMYAT-
HHKa ¥y C BHICOTOH TJIaBHOTO cTe6GJsl Ha AaTy UBeTeHHS fy M CyMMOH
addekTuBHEIX TeMrnepaTyp Bosayxa ) Ts.e (Bemue 10°C) 3a mepuon
userenne — 1 cents0ps s AsepGafinxanckoii CCP.

He xommenTHpYS ypaBHeHHs B Tabq. 5.2 moapo6HO, MOXHO OTMe-
THTb, YTO KO3(PPHUIKHEHTH MHOXECTBEHHOH KOpPpeJsiluH B ypaBHEHUAX
C TpeMsl mepeMeHHBIMH BesJie BHIIIE, YeM B ypaBHeHHAX C OJHOH H
ABYMS TepeMeHHEIMH. CoOTBETCTBEHHO HECKOJBKO MEHbIlle H OMHOKU
ypaBHEHHH.

[Ipencrasaenssle B Taba. 5.2 u 5.3 3aBHCUMOCTH NO3BOJSAIOT ¢ 60JIb-
mofi 3absaroBpeMeHHOCTBIO (0T 2 10 4 MecslleB) pacCUHTatbh XO03fi-
CTBEHHYIO YPOXKaHHOCTh XJIOMKA-CHIPIA HA OTAEJbHOM IOJE HJH Ha
rpynne noJeil ¢ y4eToM COPTOBHIX OCOOCHHOCTEH XJIOMYATHHKA. ‘

[Tporao3 ypoxXafHOCTH C HCIOJb30BAHHEM YypaBHeHHH ¢ [AByMf
HEH3BECTHLIMH COCTaBJII€TCS B KOHIE WIOHS — Hayaje HIoJs mnociae
noJyueHHs: (aKTHUYECKHX CBeJeHHH O AaTe IBeTeHHAd H BLICOTE TIJIaB-
Horo cte6J/isi Ha 3Ty AaTy. 3aTeM IPOTHO3 yTOUHAETCA B HavaJje CeH-
TsA6psI, KOrla CTAHOBHTCS H3BeCTHA (aKTHUECKass CyMMa 3q;Q>eKTHBme
TEeMIIEpaTyp 3a NepHOJ LiBeTeHHe — 1 ceHTAOpH.

PaccMOTpHM NpHMep COCTaBJIEHHs NPOTHO3a YPOXKAHHOCTH XJOM-
YAaTHHKA HA KOHKpeTHOM moJsie. [To JaHHBIM ruapoMercraHiuu 3aprob
AszepGaiiaxaHckoro THIPOMeTa, faTta IBeTeHHs XJonyatHuka B 1983 r.
orMeuajsach 22 mioHs. Bricora rnasHoro crebJsi Ha 3Ty JaTy COCTaB-
asgna 41 cm. Cymma 3¢d@exTuBHHX TeMIeparyp BO3AyXa 3a NepHOX
pBerenne — 1 cenra6ps, paccyuTanHas N0 CPeIHHM MHOTrOJETHHM TeM-
nepatypaM BO3JyXa ¢ YIeTOM Ce30HHOTO NPOTHO3a TeMIepaTyphl, OKa-
samach paBHo#r 1018 °C. IloacTaBuB HcXoAHBIE NaHHbIE B ypaBHEHHE
(5.29), MOXXHO paccUHTaTh OXHUAAEMYIO YPOXKaKHOCTB!

Vy=0,1404, + 0,018 . T, — 0,8 =0,140 - 41 +
+0,018 - 1018 — 0,8 =15,74 + 18,22 — 0,8 = 23,16 ~ 23,2 u/ra.

[Tpu yrouHeHuH NpOrHO3a B HadaJje CeHTAOPA B ypaBHEHHH IOA-
craBjsercsl ¢akruyeckas cymma 3GQeKTHBHLIX TeMIepaTyp BO3JyXa,
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"Tabauna 5 2

YpaBHeHua cBaA3M AJs pacqe'ra ypoxaiHoCTH xaonka-chpna Yy Ha KOHKPeTHOM mnoJje B (basbl MAcCCOBOro uBeTeHna
xaonuatTHuka (1-f1 CTPOKa) WM packphITHS NepPBLIX Kopobouek (2-1 cTpPoKa)

f : ( : ' - - Oum6Ka ‘ypasgenus
perpeccyu .
COpT.XJIOMUaTHHKA Ypasuenue K,?j;ﬁ?;’},‘,‘,ﬁf,f ; - y y&%ﬁggua
' /ra ) %
Cropocnensi (C-4727)  ¥x=0,162hy + 0,023 $Tsp — 0,1 0,714-0,09 2,7 1 (5.19)
. . . . . | ’
~ ¥x==10,204kp +0,018n + 0,011 5t — 18,3 . 0,7840,056 2,2 9 (5.20)°
CpenHecnennie
ramkenrckoll rpymus  Yx=0,140hy + 0,030 STop —0,1 0,8040,06 2,8 9 . (B.21)
- ¥x=0,222h, 40,0247 + 0,005 5 — 5,5 0,9240,01 2,1 7 (5.22)
108-®, 149-® u ap. V= 0,265ky +0,021 Top = 3,7 , 0,81+0,06 2,5 6 . (5.23)
Yy =0,242h, + 0,023n -+ 0,002 Xt — 7,3 0,9140,02 2,0 7 (5.24)
TOHKOBOJIOKHUCTBIE x==0,272hy 0,028 XTep — 9,2 } 0,7940,07 2,7 9 (5.25)
(5904-11, 9078-H, 9155-H, ‘
5595-B u ap.)

[ . . ;
¥x=10,296hp 40,0240, 40,004 Xt — 25,9 0,8614:0,03 2,2 7 ’ (5.26)




Ta6mima 5.3

YpapHeHHs €BSSH Jisl pACueTa YPOXKaiHOCTH XJOMKAa-CHIPHA OTACILHBIX HOJCH
X034McTB. B pafionax AEATENLHOCTH PAfA FUAPOMETCTaHuui '
AsepGalizKaHcKoro ruipoMera

' Homep ypas-

I‘H.uiggr;:gcc::g;ma YpasHenue perpeccuu ‘ © HemHsl -
Teokualt (kix md. Kamnr-  ¥x=0,120hg 40,017 $Top —0,2 (5.27)
siia) | | A.
Jxapapxan MOMC ¥y =0,162hy + 0,023 ¥Tagp — 0,1 (5.28)
.3apno6 (kix «Kommy- ¥x =0,140y + 0,018 T4 — 0,8 (5.29)
HHCT®)

Kopgamup (kax um, Ku-  ¥x=0,097Ay 40,014 ¥Tsp — 0,4 (5.80)
poBa) . N ST o
[lywkypo - ¥y =0,146hy 4+ 0,021 $Tsp — 0,1 (5.81)
(xnx uM, C. Byprysa) s ) S
Kacym-Hcmaitnoso T ¥Yx=0,16944 40,023 XT5p — 0,3 (5.32)
(kax uM. JKaaunoBa) .

H Mnp-Baummp A
(xax mm. Hapumasnosa) - )
PecnyGuvka (B 1ea0M) ¥y =0,170hy + 0,023 ¥Ts5 — 0,56 (5.33)

paBHas 1112°C B srom cnyqae ommaemaa YPOXKAHHOCTD DPABHE
24,9 u/ra. ®axtHyeckas ypoxkaHfHOCTb cocTaBisna 22,3 m/ra.

Kak BHAHO, TEXHWKa COCTABJIEHHs! NPOrHO30B YPOKAUHOCTH XJION-
YaTHHKA Ha KOHKPETHOM HO0J€ JOBOJbHO NPOCTa H NO3TOMY ATaNbHEIX
' mOACHeHHH He Tpelyercs.

5.3. KoppeasauHoHHbIe 3aBHCHMOCTH
MeXAy cpeaHel 06acTHOH ypoKaHHOCTLIO XJAONYATHHKA
H NPOU3BOJCTBEHHO-ar POMeTeopOJOrHYeCKHMH (hakropamu”

B nocaeanee Bpems GoJbluoe 3HaueHHe npupaercsa obumeMy noib-
eMy KyJbTYphl 3eMJeJiesIns, T. €. OCYIIeCTBJEHHIO KOMILIeKca arpoTex-
HMYECKHX, OPraHU3alyIOHHEIX H 9KOHOMHYECKHX MeponpusiTHH, Hampas-
JEeHHBIX Ha yJaydllleHHe YyCJOBUH NPOH3PACTAHMS CeJIbCKOXO3SHCTBEH-
HBIX KyJbTyp. COCTaBHOf 4acTbIO B 3TOT KOMILIEKC BXOJIMT H PalHO-~
HaJIbHOE MCIOJMb30BaHHE NPHPOJHBIX PeCypCcoB TEPPHTOPHH, TAKHX, KaK
cBeT, Temio ¥ Baara. OTciola BHTEKaeT, YTO ypoxKaHHOCTb JI000K
KYJbTYPEl, B TOM HHCJE H XJONYATHUKA, €CTh GYHKNHUS MHOIMX (ak-
TOPOB, HE TOJbKO NPHPOAHEIX, HO H NPOH3BOACTBEHHBIX. MHOrogax-
TOPHOCTb CBfi3efl 3aTpPyAHSeT WX HCCJeNOBaHME, W N BHISBJCHHS
poau Kakoro-nu6o ¢axkTopa B (GOpPMHUPOBAHHH cpeJHero 06JacTHOrO:
ypoxas BO3HHKaeT HeoOXOAMMOCTb HCKJIOUEHHS] BJIHSAHMSA APYTUX dak-
TOPOB.

Besnunna 0652CTHOTO ypoXkKasl XJ0ONKa-ChIpla NpeAcTasiser coboi
OCpeJHEHHOE 3HAUEHHe BCeX ypoiKaeB, COOPaHHBIX ¢ OTAEJBHHIX NoJjel
KOJIXO30B H COBX030B B mpejenax obaactd. B pesyaprare Taxoro
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‘OCPeJHeHHUsl BJHAHHE MHOTHX (paKTOPOB CrJIaxKHBAETCd, NMPHYEM OCO-
©CHHO CHJIbHO IPOABJAETCS 3TO B, OTHOLICHHH BJHSHHS COPTOBBHIX' pas-
JIHYMH KYJbTYPHl, TEXHOJOTHH BO3JE/bIBAHUS KYJbTYPHl (CPOKOB CeBa,
HOPMBI BHICEBA, CNOCO60B 06paBOTKH MOYBH], peXHMa OPOLIEHHS H AP.)
U OPraHH3aLHOHHO-XO3SHCTBEHHHX MeponpHuaTufi.  OJHOBpeMEHHO
-C 3THM DOJib APYTHX (DAKTOPOB, TAKHX, KAK METEOPOJIOrHYECKHE YCJIO-
‘BHSl BEreTanHOHHOTO NEPHOAA, HOPMbl BHOCHMBIX HOZ XJONYATHHK MH-
HepaJbHBIX yA0GpenHi, cTeneHb BJaroobecneyeHHOCTH MOCEBOB H CBSI-
B3aHHBIX C HHUMH 3JIEMEHTOB IDOLYKTHBHOCTH XJIONMYAaTHHKA OCTAETCS

.3HauMTe/bHOH. TIpn TIIaTeNbHOM aHaJu3e U3 3THX (HAKTOPOB MOKHO.

BBIIEIUTD T€, POJb KOTOPHX B (DOPMHPOBAHHH cpeﬂﬂeﬁ o6aacTHOH
'YPOXKaHHOCTH XJOIKa-Chpla Obl1a Obl 3HAYUTENBHON, H €€ MOXKHO
OblI0 OBl ONpPEAEJHTh C AOCTaTOUYHOH TOUHOCTBIO. BO3MOXKHOCTH OTO-
:fpaTh U3 GOJBUIOrO 4UCJAa BAHAKIIMX HA YPOXKaHHOCTh XJONYATHHKA
dakTopoB Haubosee CyllecTBEHHBIE AJA YCTAHOBJICHHA HAJICXKHHIX 3a-
BHCHMOCTEH MpEACTaBJseT CTATHCTHYeCKHH aHanaua. as cucteM cay-
YaHHbIX BEJHMUYHH OH CBOJHTCA OOLIYHO K OIPENEsEHHIO COOTBETCTBYIO-
UHUX K03 puienToB KODDeJISIHH.

a5l pellleHusi MOCTaBJEHHOH 3a/1a4d H3 MHOTOUHCJEHHBIX (DaKTo-
POB, OIpeJeNsIOHX YPOXKal XJONKA-CHIpUA, AJS BHYHKC/ICHHA KO3d-
DUIIMEHTOB KOPPEeJSUMH M IOCJEYIOLEro aHajusa O6bljao 0TOGpaHO

- Bcero 12 mepeMeHHBIX, 0603HAUYEHHS KOTOPHIX IpHBELEHH HHUXKe. M3

HUX OJlHA IIepeMeHHas 3aBHcHMasd. D10 ¥ — cpefHsas objacTHast ypo-
KaHHOCTh XJIONYATHHKA (u/ra) HesaBucumble nepeMeHHBIE CJeny-
omne:

X{— oTHOWEHNE Ko:a(p(bnuﬂeHTOB aHepreTuqecxon APKOCTH B ABYX
yuyacTKaxX CHeKTpa H3JydYeHHda ¢ JJHHOH BOJHBL 750 u 670 uM
(R750/Re70), H3MepeHHBIX B MOMeHT Habopa IOceBaMH XJIONYaTHHKA
MaKCHMaJIbHOH DaCTHTEJbHON Macchl;

- Xy—cpenusis TycTOTa CTOSIHHA paCTeHHﬁ na 1 centabps,
“THIC. 1UT/TA; '

X3 — uncno cpopMupoBaBUIMXCA KOpobouex Ha 1 aBryCTa B cpen-
‘HEM Ha OLHO PACTEHHE;

X, — uncao chOpMHPOBABIIHXCS Kopoﬁoqex Ha 1 cenTabps B cpel-
HeM Ha OJHO DacTeHHe;

X5 — cpennsis - Macca (ycsaoBHAs) x.nonxa-cmpua OJHOH KOpO-
60uKH, T; ‘

X — cyMMa 3 peKTHBHEIX TemnepaTyp Bozayxa (Bbiute 10°C) 3a
TIepHoz oT 1BeTeHHs A0 | ceHTabps,

X7 — cyMMa I0JIOXKHTEJBHEIX TemuepaTyp Bosayxa ot 1 cenrabps
Jl0 Tlepexoja cpejiHell CyTOYHOH TeMiIepartyphl uepes 17 C

Xs — ronmosasi HopMa asora, Kr/ra;

Xo — rojoBasg HOpMa (boccpopa Kr/Ta;

X10 — rogoBas HOpMa KaJHs, Kr/ra;

X11 — xoaddunuent ucnonansopanus Boaun (KMB).

B Ta6u. 5.4 mpenctasieHbl B BHAE TPEyrOJbHOMN MaTpHUbL Koa(pcpn—
UHEHTH KOPPEJSIIMU BCeX BO3MOXKHBIX HapHBIX COueTanufi SaBHCHMOH
¥ HE3aBHCHMBIX HEePEMEHHBIX. .
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B nanpdeiimem 6yfeM CYHTATh CTATHCTHYECKHE CBA3M pEaJbHBIME
(necayuafiHBIMH), €CJH OHH HUMEIOT KO03(DGHIMEHTH KOppENsHUH NpW
JNaHHOH uMCJEeHHOHA COBOKYNHOCTH (npu n == 45, r = 0,29), sHauuMble-
Ha ypoBHe 0,05 u Boime [22]. '

Hs tabn. 5.4 BugHO, uTo caMbiM GOJBIIMM fABJsIeTCS] KO3(pdHIHEHT
KODpeJISIHE MeXIy ypoxKaeM XJOIKa-Chlpna H rofoBofi HOpMo# doc-
¢dopa, BHOCHMOro HOJA XJONYATHHK B TEUECHHE CEJIbCKOXO3AHCTBEHHOrO:

Tabauua 5.4

Marpuna Koa(H(UIMEHTOR KOPPEIALHH cpenHeil o6aacTHOH ypoxalHoCTH
XJONYATHHKA € PA3MHYHLIMH XapaKkTepUCTHKAMH
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IIpuMeuanue VYcaoBHHe 0603HAYCHHS CM. B TEKCTE.

rofa: ryx, = 0,86. DT0 U NOHSTHO, C yBeJHUECHHEM TO0BOH HOpMEI (oc-

¢opa o6BIYHO BO3pACTACT H YPOXKANUHOCTb XJOMUYATHHKA, UTO HATVISIHO
BHAHO u3 pHc. 5.5. 3Hauenns k03¢ PHUNHMEHTOB ' KOppeasLHH ypOXag
C TOZOBOH HOpMOH a30Ta, KOJHYECTBOM KOPOOOUYEK XJONMYaTHMKA HA.
1 centsi6psi 1 HOpMO# Kanus coorBercTBeHHO pasHu 0,76; 0,74 n 0,66..
Xopowas CcB3b ypoxKas XJoNnKa-ceiplia HalOJofaercs H ¢ K03 du-
IHEHTOM HCIOJIb30BAHUS BOJLI XJIOMUATHUKOM, cpeJHell maccoll chipla:
OHOJ KOPOGOUYKHM X OTHOLICHHEM KO3((HUIHEHTOB SIPKOCTH XJONKO-
BOT'O NOJIA. ,

Menee BripaxkeHHOf okasasach JuHelHas cBA3b cpelHel obgaacT-
HOfl ypoxafiHocTH ¢ ApyrEMM (akTopamu. B yacTHOCTH, OuYeHb MaJsr
KO3pOHIHEHT KOPpPeJasUud MeXAy YPOXAaHHOCTBIO H TYCTOTOH crof-
Hus pacrenuit (r == 0,12), 4T0 rOBOPHT 06 OTCYTCTBHH CTATHCTHYECKOL:
CBSI3M MEXKAY 3THMH BeJHUMHAMH. TaxkXe Maad H Ko3(dQHIUMEHT KOp-
peflHH MeXIy YPOKaHHOCTBIO H CYMMOH IIOJIOXKHTEJNbHHIX TeMIepa-
TYp BO3JyXa 3a NepHOL 1-ceHTAOpS — mepexoj cpeiHell CyTOYHOH TeM-
neparypsl yepes 17 °C. 3aBucuMocTb cpeiHedl 00sacTHOH ypoxkaiHO-
CTH OT CyMM >(@QeKTHBHBHIX TeMIepaTyp BO3AyXa 3a MEepHOJ UBeTe-
aue — 1 cenrsabps xapakrtepusyercss Ko3(D(HUMEHTOM KOppeJALHH
0,30 (ra6xn. 5.4), xoropri# snauum ajas ypoHs 0,056. Crenyer same-
THTh, YTO AHAJOTHYHLIE CBSI3H, YCTAHOBJIGHHHE [JIsI  ypoxkas Ha

158



© .OTAENbHBIX HOJSX C YUeTOM BO3/eJBIBAEMBIX COPTOB = XJONYaTHHKA,
Hmenn 60jeé BHICOKHE 3HAUEeHHsT K03 HUIHEHTOB Koppenﬂunn yeMm
Jiis epefinedt obacTHO! ypomxaiinoctu [59].

Takum o0pa3oM, H3 HCCAEJOBAHHBIX HAMH CTaTUCTHYECKHX CBsidelt
cpefielt 00J1acTHOR ypORaNHOCTH ¢ PAa3IHYHBIMH X4paKTepHCTHKAMH,
‘paccMarpuBaeMbIMH B KauecTBe (AKTOPOB H 3JIEMEHTOB yPOXKaHHOCTH
XJOMYATHAKA, MOXKHO OTHECTH K YCTOHUHBHIM €€ CBSISH C FOJOBBHIMH

- Yuyfea ' : .
40 ’

35t

7

30

c 25

3 1 | I
700 125 50 . 176 X xejea

Prc. 5.5. 3aBHCHMOCTL CpeIHEro 06IaCTHOrO ypoxas XJ/OMUaTHHKA ¥ OT HOPMH
: BHecenHoro docdopa X

HOpMaMHu asota, docdopa u xamus, ¢ KMB, co cpennelr maccoit ceipua
“OfHOH KopoOOUKH, C KOJHUYeCTBOM KOpoOoUek Ha 1 centabps, ¢ CyMMoO#
adexTBHBIX TeMmeparyp Bosayka (Bbime 10 °C) sa mnepuoj uBere-
HHe — 1 ceHTI6DA M CO CPeJHHM 3HAYeHHeM OTHOIIeHHs K0dddunuen-
"TOB APKOCTH XJIOIKOBOIO IOJA. »

- KoaddunnenTtol napHoi KOPPEsUUE MEXIYy HE3aBHCHMBIMH Iepe-
'ME@HHBIMH 3aHMMAIOT; KPOMEé BTOPOIO-CT0J0Md, BCIO- OCTAJbHYIO YaCTh
‘rabn. 5.4. Tlpexie uem nepedTd K HX PACCMOTPEHHIO, CJELYET OTMe-
“THTh, YTO HaHOOJLIIEro sSHAUCHHS OHH JOCTUIAIOT B TOM CJiaydae, KOria
paccMarpHBaeMble XapaKTEPUCTHKH HECYT B SHAUUTEJNBHOH CTelleHH
OHY U Ty xe undopmanuio. Tax, HanpHMep, CylIecTBYeT OTYETJIHBAA
3aBucuMOcTE (¥ == 0,53) Mexkay OTHOlleHHeM K03((HUHEHTOB SPKO-
CTH XJIOIKOBOI'O MOJiA W FycTotoit coctosinuil pacrenus. Obe 9T BesH-
YUHBl XapaxkTepUsyIOT B 3HAUMTEJbHOH CTeNeHH HJOTHOCTb PacTHTeb-
'HOTO IOKpoBa xJjonyatHHkKa. Hac B O0COGEHHOCTH HMHTEPECYIOT CBSI3H
'3JEMEHTOB HPOAYKTHBHOCTH M YypoxKas XJONYAaTHHKA C arpoMeTeopo-
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JorudecKuMu ¢paxropamu. Heapsst ne o6paTuTh BHHMaHHe HA TO, YTO-
K03 GHIMEHT KOPPeNsHH MeXAy CyMMo# 3(dexTHBHEIX TeMIeparyp:
H KOJHYecTBOM ¢OpMHPOBABIIMXCA KOpoGouek Ha 1 ceHTsalps AOCTH-
raer 0,36 u sHaunm Ha yposme Bhime 0,05 (tabsa. 5.4). Caenyer ot-
MeTUTh, UTO KOJHUYECTBO KOPOOOUEK HaxoAuTCA B ellle GoJee TecHOM:
3aBHCHMOCTH OT A03 yLOOpeHUH. 3HauyeHHS K03((UIHEHTOB KOppeJd-:
1M ukcaa KopoGouek Ha 1 ceHTsAOps C roAoBOH HOPMOH KasHs, a3oTa
i ¢ocdopa coorBerTcTBenHo pasunl 0,43, 0,79 u 0,79. Ortciona, KcraTy,.
CJAEeLyeT, 4TO a30THble u ¢ocdopHHe ynoﬁpeﬂuﬂ 6oaee CYILLECTBEHHO
BAMSIOT Ha (OpMHpOBaHHe KOpoOOYeK XJONYaTHHKA, YeM KaJHHHBIE..

PasHasi creneHb 3aBHCHMOCTH YPOXaHHOCTH XJONYATHHKA OT MHO-
rux (axTopoB, B TOM UHCJE H OT arpoMeTeOpOJIOTHYECKHX, MPUBOLUT
K TOMY, YTO H3MEHEHHs HEKOTOPEIX (aKTOPOB SABJAIOTCA ocaonaoﬁ opu-
yuHo# KoseGaHuil ReJIHUMHBLI cpefiHell Q6JacTHOH ypOXaUHOCTH, TOIA&:
Kak BJHsHAE LPYTUX (axkTOpOB MMeeT MeHblle¢ 3HaueHHe,” a BO3HeH-
CTBHE HEKOTOPHIX M3 HHX Aaxe TPYAHO 06HAPYKHTb.

HepeﬁﬂeM TENEPh K aHAJU3y MHOXKECTBEHHBIX KOPDPEJSUHOHHBIX: .
cBszefl, MPHYEM B STOM CJIy4ae TAKKe HCNOJAb3yeM NPHEMbl MPSMOJIH--
HEAHOH MHOMKEeCTBEHHOH KOPpEJIsIHH. Koacpcpnuuemm MHOXKeCTBEHHOM:
KOPPeJIsILMA cpeHel 06acTHON YPOXKARHOCTH XJIONYATHHKA ¢ Pas3JHy--
HBIMH XaPaKTEPHCTHKAMH NpPHBEJAEHH B Tabua. 5.5. B Hell mpuHsTH Te:
Xe 0603Ha'—leBI/IH Cl)aKTOPOB cho.nbsyeMbe B KAuyeCTBE He3aBUCHMBIX.
IlepeMeHHbIX, YTO H B TabJ, 5.4

Kak BuAHO H3 IepBBIX lI.ByX cTpok rtabua. 5.5, cpemmﬂ oénacmaﬁ
YPO2KaiHOCTH XJIONYATHHKA B HEKOTOPOK Mepe CBA3aHA C OTHOUICHHEM:
K09 (pOHIHEHTOR SIPKOCTH XJONMKOBOTO Mosisi X1, CyMMOH 3((eKTHBHBIX
Xs ¥ TOJOXHTENbHBIX TeMIEpaTyp Bo3xyxa X7. OTH XapaKTePUCTHKHE
OnpefieN 0T CTeNeHb 06ECnedeHHOCTH XJIOMYATHHKA TENJOM B NMEPHOK
¢bopMHPOBaHUS KOPOGOYEK H YACTHYHO NIPH HX PACKPHTHH, a TaKXe
COCTOSIHHE PACTHTENbHOTO TOKPOBA B NEPHOJN HHTEHCHBHOIO MJOA006-
pasoBaHusi. X0rd 3HaueHHs KO3(PPHUUEHTOB KOPPEJAUMHE HEBBICOKH, HO:
OHH 3HAUUMH NpH yposHe 0,05. I'Ioammy MOKHO TOBOPUTD .0 HAJUUHA
CTATHCTHUECKHX 3aBHCHMOCTEH YPOXaHHOCTH XJONYATHUKA OT Mepeunc-
JIEHHBIX arpOMETEOPOJIOrHYECKHX XapaKTePHCTHK.

OrMmeuaercs peskoe yBeJHYeHHe 3HaUeHHH KO3((UIHEHTOB KOppe-
AALHEH, €CAH B KAYECTBE HE3ABHCHMEIX INEPEMEHHBIX HCHO/Ib3YIOTCT
cyMMH 2$OEKTHBHHX TeMnepaTtyp X¢ M TOJOBHE - HOPMH BHECEHHS
asota Xs, ¢dochopa Xo u kanusa Xipo B oTHeJbHOCTH. B 3ToM cayuae
K03(pQHUHEHTH MHOXKECTBEHHOH KODPEJSALHH COQTBETCTBEHHO PaBHEY
0,77, 0,87 u 0,68 (¢cM. HoMepa 5—7 B Taba, 5.5). Br/ouenne B 3T
CBA3M OTHOUICHH] K03 HIHEHTOB SPKOCTH [OCEBOB HE IPUBOLUT
K JanbHeHALleMy 3aMETHOMY YBEJHYECHHI® OOWHX K02 PHIIHEHTOB KOP-
peasinuH, J

U3z nawupix taba. 5.5 BHAHO, YTO BKJuequHe B KOPPeJSIHOHHYIO!
CBSI3h CYMM 3(Q(EKTHBHEIX TEMUEPATYP, OTHOWICHHA K03 UIHEHTOB:
FIPKOCTH H TOJOBHIX HOPM BHOCHMHIX IIOJ XJONUATHHK MHHEPAJbHHIX
yooopenu#si (Xs, Xo, Xi0) NPHBOANT K NOBHIUCHHIQ O6liero koahou-
nuenta koppeasnun Ao 0,90. JonmoJHuTe bHOE BBENCHHE B 3Ty ¢BSI3b:
KUB ()éu) nospmaer o6mHH  K03(dUIHEHT koppeasuug 1o 0,94
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{cBa3b Homep 19 B Taba. 5.5).

DTOT OUeHb BHICOKHH KO3(hOhHUHEHT

CBHJETEJbCTBYET O TECHOH 3aBHCHMOCTH cpefHell 00JacTHOH ypoxaii-
IIpHYeM BKJIOYEHHE
B CBSI3b [PYTHX XapakTePHCTHK y¥Xe He BLI3biBaeT ero AaJjbHefimero

HOCTH XJIONYaTHHKA OT HA3BAHHHIX (HaKTOPOB,

YBEJIHUEHHS. .

TakuM 06pasoM, HCCJICLOBAHNS CTATHCTHYCCKOH 3ABHCHMOCTH CpeJi-
‘HeHl o6nacTHOH ypPOXKaHHOCTH XJONYATHHKA OT PassHMuHbLIX (aKTOPOB

~

Ta6auna 5.5

O6uue KOIhHUUMEHTHI MHOKECTBEHHOH KOPPENauus cpepHell 06racTHON
YPOXKAHHOCTH XJOIMUATHHKA ¢ PA3JUUHBIMH XapakTePHCTHKAMM

XapaKTepHCTHKH, BKJIO- Hncno. | Obmnk kos- Cpennsist Ogrxxl?ﬂii};xm
HoMmep no| wuaemble B KOPPEJSHHIO He3aBH- | QHIHEHT KOp- | KBajpaTHie- K cpeaneMy
NOPAAKY | Kaxk HesaBucHMble Tepe- CHMBIX pesAuay cKast OWHGKA | gpayparuue-
. MeHHEle nepeMes- ¢ ypoxai- ypaBHEeHNus, CKOMY OTKJIO~
HRIX |  HOCTBIO ¥ u/ra HeHHIO
1 XX 2 0,41 3,74 0,91
C 2 XXy 2. 0,35 3,84 0,94 -
3 X1Xa 2 0,34 3,86 0,94
4 XX, 2 0,78 2,55 0,62
5 6Xg 2 0,77 2,58 0,63
6 XsXo 2 0,87 2,07 0,50
7 XsX10 2 0,68 3,01 0,73
8 1 X3 2 0,79 2,50 0,61
9 X4 Xo 2 0,87 © 2,00 0,50
10 XaX1o 2 0,83 2,28 0,56
11 XiXeXs 3 0,80 2,50 0,61
12 XXXy 3 0,87 2,04 0,50
13 X1 XeX10 3 0,69 2,96 0,72
14 GXBXKI 3 0,81 2944 0y60
15 XeXeX 1y 3 0,87 2,00 0,49
16 XleoX” 3 0,68 3,00 0,73 -
17 s XoX 19 R 3 0,88 1,90 0,46
18 X1 XeXsXoX10 5 0,90 1,80 0,44
- 19 XiXeXsXoX 10X 14 6 0,94 1,64 0,40

TOATBEpKAAI0T MHOTHE NpeNbIAYIIHE BBIBOIBI, KOTOPHE OBUIM INOJY-
YeHBl NIPY aHAJIM3e YPOKasd XJIONYATHHKA 110 OTAENbHBIM IOJSIM.

JInf MPOTHOCTHUYECKHX LeNedl HeoOXOAMMO pacnojaraTb 3aBHCH-
MOCTSIMH, “0QODMJIEHHEIMH B BHJA€ YpaBHEHHH perpeccHH, TakHe ypas-
HeHHsl OblJIHM PacCuhTaHbl B mpouecce 06pabOTKH MaTePHAJIOB JJs BCEX
CBsi3ell, npeacTaBieHHbX B Taba. 5.5. PaccMOTpHM Te M3 HHX, B KOTO-
PBIX HEe3aBHCHMbie TIepeMeHHble MOTYT HCIOJb30BaThCi B KauecTBe
noxasarteas IJs pacuera cpeAHell 06JacTHOM ypoXKaHHOCTH XJOMYAT-
HHKa B aBryCT€ WJHM B IEPBBHIX uHcJax ceHTAOps. MubiME caoBaMmy,
NPUBOAMMBIE HH3KE YDaBHEHHSI MOIYT paccMaTpHBATBhCS Kak INPOTHO-
CTHUYECKHE.

Kak Obl0  1I0Ka3aHO BHIIIE, CBS3b YPOXKAHHOCTH XJIOMYATHHKA
¢ OTHOUIeHHeM KO3((DHIHEHTOB SPKOCTU XJOMNKOBOTO: IOJA . XapaKTepH-
syercss Koah¢uuuenToM Koppessuuu 0,33, a ¢ YucaIOM KOPOOOUEK ‘Ha
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oxuo pacrenue 0,74. YpaBHeHHe MHOKECTBEHHOHN KOPpPEJNALHH ypOKah-
HOCTH C 3THMH XapaKTEPHCTHKAMH HMeeT CJeNYyIOUH} BUL:

Y =1,63X, 4+ 2,01.X, +5,5, (5.34)
n= 0978’ Sy =i2,55 n/r‘a.

VpaBHenue (5.34) cnpaBeanHBO TIpH HM3MEHEHHH HE33aBHCHMBIX.
nepemernux X; ¥ X4 B caenyiomux npepenax: Xi —or 2,0 1o 4,5,
X, — ot 7,0 10 13,5 xopo6ouek Ha OXHO pacTeHue Ha | ceHTAOA.

Pacuersl moxasaJif, YTO IPH PACCMOTPEHHH YPOXAaHHOCTH XJOm4yar-
HHKa KaK (QyHKUMH IBYX (AKTOPOB OCHOBHYIO POJIb B ee (OpMHpOBA-
aun (74 %) urpaer umcsio chopMHPOBABIIHXCS KOpoOouek Ha 1 ceH-
126ps. [loas ywacTusl OTHOUIGHHS KO3((UUHEHTOB SIPKOCTH OTHOCH-
TeJbHO HeBesuka M cocrasiser 26 %.

MHorousncaeHHEe ONbITHBE ‘M NPOH3BOACTBEHHbIE JaHHBE, B TOM
ypcJie NPHUBELEHHBIE Bblllle KOPPeSUHOHHEE 3aBHCHMOCTH, TOKa3bl~
BAIOT, UTO YpOXKal XJONKa-chpua B 60JbIIOH CTENEHH 3aBHCHT OT 103
MUHEPAJIbHBIX YI06peHuH, BHOCHMEX KaK HEMOCPEACTBEHHO MOJ XJION-
YaTHHK, TAK ¥ IOJA HPEALIeCTBYIOIYI0O eMy B CeBOOOOPOTE KYJbTYPY
[5, 20, 70, 88, 107]. U3 nabopa nuTaTeJBHHX BelleCTB XJONYATHUK
HyxJnaercd B a3ore, ¢ocdope, KajH{, Maprasie, UHHKe, MOJHOIeHE
. M B HEKOTOPBIX JAPYIMX MHKpoaseMeHTaX. OJHako HauOOJbUIYIO IO-
TpeOHOCTb OH HCIIHITHIBAET B a3ore, (ocdhope u Kaauu. ’ ‘

CBsisn cpenneft o6sacTHON YpO:KaHHOCTH XJONYAaTHHKA € CyMMOH
a3 eKTUBHLIX TeMnepaTyp Bo3iyxa Xs 3a NepHOA LiBeTeHHe — 1 ceH-
TA6psA U TOLOBBLIMH HOopMaMu a3ota Xs, pocdopa Xo, xanmsa X omu-
CHIBAIOTCA CJEAYIONHMH YPaBHEHHUSIMH DEerpeccHH: ‘

YV =0,003X, 4+ 0,085Xs + 7,5, (5.35)
V =0,002X, + 0,156X, -+ 6,6, ' (5.36)
YV =0,052X + 0,115X, + 0,086 X,, + 0,1. (5.37)

Ilpenenn mpuMeHenus ypasuenust (5.35)— (5.37) mas Xs — or 630
g0 1300°C, nmas Xs— ot 170 no 310 xr/ra, pas X — ot 100 10
200 gr/ra u gag Xip— or 0 mo 100 kr/ra nefiCTBYIOIIEro BeINeCTBA.
O6mue xo3¢pdunHeHTsH KOppeJaaUHH paBHHE coorsetcTBenHo 0,77, 0,87
i 0,88. OTHOIIEHHSI CPefHHX KBAAPATHUECKHX - OUIHMOOK. ypaBHEHHH
K CpeJHMM KBaipaTHYeCKHM OTKJOHEHHAM  (Sy/0) COOTBETCTBEHHO-
pasusl 0,63, 0,50 u 0,46. - .

- B nanbueiimem B ypapHenus (5.35) u (5.36) Onina Br/AOUEHA elle
OJHa He3aBHCHMas NepeMeHHasl — OTHOLIeHHe KO3(MOhHIHEHTOB SPKO-
CTH XJIONIKOBOTO TOJA. B pesysibrate mosyuenbl —cjeAylollde ypas-
HEHHS:

- ¥V =1,19X, + 0,003X, + 0,081X; + 5,1, (5.38)
Y =0,62X, + 0,002X; + 0,146 X, + 6,1. (5.39)
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CBonnble K03GOHUHEHTH KOPpPeasluH B 3THX YPaBHEHHMIX COOT-
BercrBeHHo paBHul 0,80 u 0,87 (rdaba. 5.5), T. e. oHM OJM3KY IO 3HA-
YeHHAM K K03(hdHUUNeHTaM KOppessuyuu yDaBHEHHH c IBYMS IepeMeH-
HeivMy. CaejoBaresbHO, BBeAeHHe K03GGHIHEHTOB SPKOCTH INPaKTH-
YecKM He NOBLILIAeT TECHOTH CBS3H, HE BHLISHIBAET CYLIECTBEHHBIX H3-
MeHEHHH KO3(POHUHEHTOB perpeccun ¥ He yMeHbIIaeT 3Ha4YeHHs OTHO-
1IeHHsl CpeAHeH KBaApaTHYeCKOR omubKH ypaBHeHud K cpesHeémy
KBaJipaTHYECKOMY OTKJOHEHHIO. .

Takum o6pasoxv1 BbISIBJICHHE PO/ MHOTHX daxropos B popmupo-
BAHHH cpelmen 06/1aCTHO# YPOXKAHHOCTH M yCTAHOBJCHHE CTATHCTHUE-
“CKHX CBA3eH MeXAy cpelaHel 00/JacTHOH yPOXKahHOCTIO H PA3JUYHBIMU
TIPOHU3BOLCTBEHHO-arPOMETEOPOJIOTHYECKUMH (PakTOpaMu JaeT BO3MOXK-
HOCTb paspaborarth METOAMKY OLECHKH H IIPOTHO32 YPOXKAHHOCTH XJOI-~
yarguka. Cnelyer -OTMETHTh, YTO HECMOTPS Ha BLICOKHe K03(pHIHEHTHE
KODpeJIAIUH HEKOTOPble ~CBA3H HMEIOT OTPAaHMYCHHOE INPHMEHEHHE.
K HHM OTHOCHTCS, HapPHMep, CBSISh YDOXKAKHOCTH C TOMOBBIMH HOD-
MAMH BHOCHMEIX TIOJ [OCEBH yA0GpeHHH, IOCKOJIBKY HauHHasl C cepe-
JuHE 80-X roJoB, XOTS W BHOCATCH l'IOBbIIIIeHHbIe HOprI yno6peﬁua
ypoxafHOCTD XJIOTMaTHAKA CHHKACTCH.

5.4, ®oTocuHTETHYECKH aKTHBHAA pannamm
u nmeﬂuna.nhﬂbm ypomaﬁ x.nonlla'mnxa

B ¢dopmuposaruu ypomas CeJTBCKOXO3SACTBEHHBIX KYJbTYP Be,lly—
Iasg podb NPHHALMEXKUT GOTOCHHTETHYECKH aKTHBHON paiuanuu, He-
TIOCPEJCTBEHHO HCIIOJNb3YEMOH pACTEHHAMH B Ipolecce (poTOCHHTESA.
Cpennsiss Asusa, Graronaps cBoeMy reorpaduueckoMy NOJOXKEBHUIo, 06-
JlajiaeT OrPOMHBIMH pecypcaMu Temaa H csera. I1ostomy Ha coBpeMeH-
HOM aramne ceJIbCKOXOSHﬁCTBeHHOPO IIpOHSBO,ZlCTBa 0c0o0eHHO B YCIOBHSIX
OpOLIAEMOT0 3€MJIE/e/IHs], TOBbIIeRNe NPOAYKTHBHOCTH XJONYaTHHKA
MOXET OBbITb JOCTHTHYTO 32 CYeT MakKCHMaJsbHOTO M. 3()(EeKTHBHOTO
HCIIOJb30BAHUS COJIHEUHOM pa)maunn OnHAaKO 3TH BONPOCH B YCJO-
Busix Cpennell ‘Asum msyueHbl moxa HE,ZIOCTaTOlIHO [12, 37, 63]. Pac-
CMOTPHM  HEKOTOPHIE DPE3YJbTAThl HCC/CIOBAHHIL, BHIIOJIHEHHLIX - HAMH
B’3TOM HampaBsJsenun [63]. -

B pa6ore [64] noxasao, uTO pa;maunonnme CBOHCTBA XJIONKO-
‘BOFO HOJIY H COOTBETCTBEHHO pacmTeanoro HOKPOBA 'ONIpeeJIsIOTCs -
©0COGEHHOCTSIMH ~ DA3BHTHSL DPACTeHHIi, BOSHMKAIOIUMH B DesyJbTare
HEONMHAKOBOTO DEXHMa OpOWIeHHS, M HAXOAATCA B TECHOH CBSASH
¢ GHOMETDPHYECKHUMH NOKas3aTelasMH.

OKCHepHMEHTa/bHO YCTaHOBJICHA XOPOMIO BHIpakKEHHAs KPHBOJIA-
‘HeliHas CBSI3b MEXAY 3€JeHOH Macco XJOHuaTHHKd, OTHOCHTEJbHOH
TIOU{4ABIO JUCTHEB U HOIJIOIIEHHOH CyMMapHOH pa}l’,Han‘,I/Ieﬁ. C yseuu-
YeHHEM S€JeHOH Macch XJOMYATHHKA U OTHOCHTEJBHOH NJoLiajia
JIICTBEB NOTJIOMIEHHE CYMMapHOH pajialiy BO3PaCTaer. AnanorudHbit
BHIBOJ cAieian B pafore [12] nuast yenosuit TajxKuKHCTaHA.

MaxcuMyM nOTJIOUIeHHS paayvanuu pacTeHHAMH XJONYaTHHKA Hab-
JII0aeTcss B MOMEHT HAKOIJIEHHS - HauboJblleH IJOMIaAH - JHCTbEB
(40—45 toIc. M%[ra) m HaJ3EMHOH BereTaTHBION Macchl (4,5 t/ra).
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,Z[JIH BCeX XJONKOBOAUECKHX DaiOHOB pecnyﬁﬂnxn 1o MeTO,I{HKe
USJIOKEHHON B paGore [99], Ouinu ompenenens: cymMsr ®PAP 3a Becw
NepHOJ BEreTalMH XJONYATHHKA, a TAKXe 3a NePHOJ MOCEB—MOMEHT
HaKOIJIEHHS] MaKCHMaJbHOH NJIOLIALH JHCThEB. .

- Ilpuxon cymmapuoii ®AP 3a nmepHoj BereTauuu XJOMIATHHKA co-
CTaBJser 1800—2700 MIx/m? (T2 5.6). K MOMEHTY HAKOILJIEHHs]

7 ] ) Ta6muma 5.6
Cymma ®AP B pasauunbie nepuops sereranmn (MIx/m2)

K MOMEHTY HAKOIVIGHHS MAKCHMAaJbHON
MJAOHIaEU JIHCTLEB
3a nepHon ¢ Temne- ) .

O6anactn paTypoit Briwe 10 °C

B napamomas TIOTJICLICHHAA XJon-

pagHaigus YATHHKOM pazunauus
Tawkentckasg T %187 . 1844. .. 721
ChipZappHHcKas - 2472 1669 767
Pepranckas 2095 . 1886 746
Aupuxasckas 2430- 1927 746
Hamanranckas | $ 2472 1927 : 742
~CamMapKaHacKas 2221 1844 729
Byxapckas - 2556 - 2053 742
Kawkagapsusckas 2724 ’ 2054 792
Cypxannapbuackas 2682 2011 788
Xopesmckag .. .. - 2011 1802 725

MAaKCHMaJIbHOM nJomany JaucThes cyMmmsl ®AP ,zum 3THX e paioHOB
pasubl 1300 — 1600 MJTx/m2.

Bruty mosyuens k03¢ UIHMEeRTH HOrjoinenns notokos ®AP moce-
BaMH XJONYaTHHKA C Pa3JHYHLIMH YCJIOBHAMM BJAaroo6ecneyeHHOCTH,
2 HMEHHO: ONTHMAJbHEIC YCJOBHS YBJIaXKHEHNHS, KECTKHH PEXKHM OpO-
LIEHHs H MOJHBLI IO CXeM€, PEKOMEHJOBAaHHON JAJfA XO3AHCTBEHHHIX
noceBoB B Tamkentcko#l obsacti. Ha moceBax XxJomyaTHHKa C ONTH-
MaJsIbHBIMH YCJIOBUSIME BJIarooGeCceqeHHOCTH Koscpcpuuneﬁfr noryiomé-
HHUSL pajMalMy K MOMEHTY HaKOIJeHHs MaKCHMAJbHOH MJolLafiu
JIUCTBEB B OTAEJNbHBIE TOAB JocTHraeT 0, 80—0,85, a Ha MOMAX C XKeCT-
KHM PEXHMOM ODOLICHHS (Bcero JiBa MoJHBa 3a Bere'ran;nm) OH paBeH
0,49—0,60- (puc. 5.6):

- Mosayuennsie K03 UIHEHTE naJm * BOBMOXHOCTbB PacCyuTaTh
cymmer ®AP; norJomeHsbie NoceBaMH XJOMYaTHHKA IPH ONTHMAJb-
HBIX YCJOBHAX. yBJaXKHeHHA. DPPEeKTHBHOCTb HCNOJb30OBAHHS COJHEd-
HOH pajualMy XJIONYATHUKOM DacCYuTaHa 1o ¢opmyae X. I'. Too-
MHHTra [115] ‘

gM - 100
Z Qoap ,
rfie g — KaJopuHHOCT XJonyatHuka, pasHas 168 IIx/m*% M — see-
Has Maccd XJOMYATHHKA 110 a5pOQOTOMETPHYECKHM NaHHLIM (xr/M?%)

K MOMEHTY HAKONJIEHWS MAKCHMAJbHOK MICIaAH JHCTheB; Y Qoap —
cymma ®AP sa srtor nepnogx, y — KILIL xsnonuathuka. -

y= (5.40)

157



i

[To wammM pavEbIM, 3()(GEKTHBHOCTE HCHOJIb3OBAHHS. COJIHEUHOMR
pajlHalyl XJONYATHHKOM B XJONKOBOJAUECKHX paloHax pecnyGJukd
cocrasJaser 2,8—3,0 %. ‘ ,

ITo A. A. Huuunoposuuy, B coorserctBun ¢ KIIJI ®AP mnocern
CeJIbCKOXO3SIHCTBEHHEIX KYJbTYP COOTBETCTBEHHO YPOBHIO YpOXKas
MOXKHO DasJeNHTb Ha CJAeAYIOLHe TPYIIILL: :

.

XapakTepUCTHKA TIOCEBA KI1 QAP ¢,

O6ruHO HaGIOKaEMbIe ' 0,56—1,5-
Xopomue o 1,6—3,0
Peropannie , 3,5—5,0
Teopernuecks BO3ZMOMKHBEIE 6,0—8,0

Taxum o6pasowm, noayuesublit namu KIIJI ®AP paa xaomuatHHKa,
paBnbiit 3 %, COOTBETCTBYeT XOPOWIMNM ypoxasiM. Il cpaBHeHHS OT-
merum, uro KITI ®AP nycThigHOA pacTHTEJbHOCTH B ycaoBuax Cpen-

; 2./4
1%{0 a) v \ 7:(0 -

a8r

061

04

02

0 i Vil K ] X

Puc. 5.6. Ce30HHMI XOf OTHOIIEHHS NOTJOUIEHHOH CyMMapHOH paiuManuM XJjonyar-
HHKOM Qx K mapalomiei cymMapHol pagHauuy Q (@) M K TOTVIOWEHHOH XJIONKOBBIM
‘ v noseM paguauun Qo (6). .
Mosus no cxeme: 1) 0—2-0;.2) 1—4—1; 8) 70—70--70 (65) % HB.

gell AsHM, IO HAIUMM JAHHEIM, cocrasaser scero 0,06—0,2 %, T. e.
OTPOMHBIE SHEPTeTHUECKHE PECYPCH OCTAIOTCH  HEHMCIIOJb30BAHHBIMH
H3-32 OCTPOro Ae(HLHTa BJATH.

OJHHM U3 BaxXHeHIIMX moKasartesed NPOAYKTHBHOCTH CEJbCKOXO-.
3HCTBEHHBIX KYJABTYD, B TOM YHCJE U XJONYATHHKA, ABJIsgeTcs Ko3bdu-
IHEHT XO3AHCTBeHHOH 3ddhexTHBHOCTH ypoxKas Kxos. B mame# pabore
Kxos OmpezessieTcss Kak OTHOIIEHHE ypoXKasi XJONUAaTHHKA K Becy 3e-
JieHofl MaccH XJONYAaTHHKA HA MOMEHT HAKOIIEHHS MaKCHMaJbHOX
JIHCTOBOJ IIOBEPXHOCTH. : '

" B xauecTBe mpuUMepa NpPeACTaBUM 3HaUeHHsI KO3 ((HUHEHTOB XO35i-
CTBEHHOH 3P PEKTHBHOCTH AJdA CPEIHECHEJHX COPTOB XJONYAaTHHKA N0
orneapHbiM o6gacram  Ysbekckor CCP. Kax Bugao us Taba. 5.7,
B pasJHuHble 0 METEOPOJOTHYECKHM YCJOBHSAM FOALI 3HAYEHHS STHX
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ko3 uuuentos Bapoupylor ot 0,16 1o 024 no TamkeHTCKOH or .

0,18 no 0,27 no Cblpp,apbﬂﬂcxou OﬁﬂaCTHM
B oxguhx paBionax (CypxaHnapeHHCKas 06JacTb) KO3(QOHUHUEHT
xo3stficTBeHHOH 5(Q}EKTHBHOCTH B OTHeJbHBE T[OJLl NOBHINIAETCT [0

Ta6auua 5.7
Koa¢uuuent Xxo3siicrBeHHON shdhekTHBHOCTH ypoxas XJIONUATHHKA
O6nacts - 1971 r. ) 1972 1, 1 1973 r. 1974 r. 1975 r. |. Cpeanee
Tawmkenrckas 0,24 0,16 0,18 0,16 0,17 0,18
CripaapbuHcKas 0,27 0,19 0,20 0,18 0,19 0,20
Pepranckas 0,19 0,24 0,21 0,19 0,20 0,24 ,
Hawmanranckas 0,23 0,20 0,35 0,13 0,29 0,14
AHpuKaHCKadA 0,30 0,18, 0,22 0,16 0,36 0,24
Camapkasackas 0,33 0,36 0,46 0,23 0,45 0,37
Byxapekas 0,30 0,35 0,21 0,28 0,36 0,30
CypxanzapbpHHCKas 0,50 0,51 0,22 0,25 0,23 0,36
Kamxanapsuuckas 0,32 0,25 0,22 0,35 0,36 0,30
XopesMcras 0,30, 0,28 0,39 0,35 0,42 0,34
Kapaxkannakckas ACCP 0,25 0,22 0,28 0,36 0,22 0,27

0,50. HsmenumBoctb' 5toro ko3ddHIHeHTa Ipeponpelensercsd He
TOJIbKO METEOPOJIOTHYECKHMU YCJOBHAMH, HO H Pas/JHYHSIMH B arpo-
TeXHHKe, NPHMeHsAeMOl B 06/1acTAX pecuyOJaHKH.

, Ta6nuna. 5.8
DakTHYECKH M NOTCHUMANLHO BO3MOXKHBE YPOXKaW XJONYATHHKA no npuxony $GAP

(npu KNI =3 %)

Ypoxait

O6aacts MOTeHEHAIBHEIH, dakTuyeckuit, %

. T/ra MOTEHUHAJBHOrO
TawmkeHTckas 9,2 36
CripAapbUHCKast 10,0 26
Depravckas 9,8 32
Hamanranckas 7,4 45
CaMmapkaHzckas 12;2 25
Byxapckas 11,0 -36
CypxanpaperHcKas 14,7 22
Kamkagapbusckas 12,6 24
Xopeamckas 11,8 33
Kapawannakckas 14,6 20
Anpuxanckas 8,7 37

Bosbmofi npakTHIeCKu#i HHTEpeC IPEACTABJSIOT AaHHHE O IOTEH-
LHaJbHO BO3MOXKHEIX YPOXKasAX XJONMYATHHKA B YCJIOBHSX JOCTATOUHOTO
YBIAXHEHHS, T. €. B TeX CJAyYasx, Korja HauboJjiee CyIIeCTBEHHOE
BJMSHHE Ha IPOAYKTUBHOCTH OKa3biBaeT (DOTOCHHTETHYECKH aKTHBHasf
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MCCJIG,HOB&‘HI/IH, - IpoBefeHHble HaMH HA OCHOBE CTaTHCTHUYECKOH
MOJieJH, NO3BOJIUJIU paspaGOTaTb METOL JAOJTIOCPOYHBIX HPOTHO30B
‘ CpQJlHeH obsacTHOM ypo;xaxmocm XJIOnMYaTHHKa CeMH-, IATH- H Tpex-
MeCSuHOH 3a6ﬂarospemeaﬂocm. paCCMOTpHM HaqubIe MeTOANUYEeCKHe
OCHOBHI BYyX pas3paGOTaHHBIX METONOB HPOTHO30B CpelHeH 00sacTHOH
ypOXKARBOCTH XJIOIYaTHHKA. .

" 6.1. MeTox arpoMereopoJoruueckoro
APOrH03a ypoxaiHOCTH XJOMYaTHHKA
C KCNOJib30BaHUEM AMHAMUKU HAKOMJEHHS KOPoGouex

Kak yxe GblI0 OTMEUeHO, OCHOBHBIMH 3J€MEHTaMH, ONPEeAEsio-
IHMH  BEJIHUMHY ypoXKas XJIOMYaTHAKA ¥, SIBASIOTCS: M — CPefHss
Macca chlpiia OJHOH KOPOGOUKH H HpO}lyKTI/IBHOCTB II0CEBA lyx — YHCJIO
KopoGouek B ThiCc. wiT/Ta. B caydae npsAMOH NPONOPLHOHAIBHOCTH 9Ta
3aBHCHMOCTb HM€eT cnenyzonmn BHJ:

YV =amny, - ' (6.1)

rAe a — KO3(pPHIHEHT nponopunouaﬂﬁl—iocm,

Pacuer ypoxa#HOCTH 10 JaHHOH MOJE/IH MOKHO BBLIIOJNHHUTD, €CJH
uMeercs cjaeAylomas uH@opMaunus (B cpeflHeM 1o 06JacTH) ¢ yueToM
JaHHBIX TIPOTHO3HPYEMOTO I'OAa: ‘

1) auHaMHKa ceBa W Iepecena;

2) nJjomianm ceBa W Iepecend;

3) cpefHHe MHOTOJETHHE CYMMEI 3 perTHBHBIX TeMIeparyp BO3-
ayxa seime 10°C;
 4) cpennss q)aKTmeCKaﬂ HJIH pacqemax jara HacTyMJIeHHS Q)asm
IBETEHHUS;

5) cyMMBbl 3(Q(PeKTHRHBIX TeMIepaTyp BO3AyXa 34 nepnog uBeTe-
Hie — 1 ceHTAGps: pacueTHas U (axTHUeckas 3a Texymnn TOJ;

6) cpenusii o6jacTHas. TycTOTAa CTOSIHHSI PACTEHHH H cpenuee
yu¢si0 KopoOouek Ha ONHO pacTeHHe Ha 1 ceHTﬂﬁpH 3a TeKYLIUA ol

7) cpenHsisl yCJIOBHAsI Macca ChIpLia OJHOH KOPOOOUKH. -

Caenys BeiBonam B pabGore [61], o6paborka M aHaaus MartepHa-
JIOB, [OATOTOBKA HCXOJHBIX JAHHBIX JJIS pacyeTa ypoxKaHHOCTH XJOM-
MATHHKA BeJHCh B HMIKEHPHBEJEHHOH MOCJEA0BATENbHOCTH.

1. Brun ouneHensl AapHble HaOMIOAeHHH KaxkKI0H PHIPOMETCTAHIUH
C TOYKH 3DEHHS BO3MOXHOCTH HX HCIIOJb30OBAHHS MAJs XapakTepH-
CTHKH AarpoMeTeOpOJIOrHYeCKHX YCJAOBHE BereTalHOHHOTO IepHoja
XJONYATHHKA HE TOJBKO B paliOHe HAXOXKAEHHS CTAHUHMH, HO H BO BCeX
XJIONKOBOAYECKHX padoHax KaxJo# obsactd. Orasajock, YTo TEPMH-
UeCKHH peXHM. BereTallMOHHOI'O IEpHOAA XJONY4aTHHKA B I1eJOM IO
obmactH MOxKeT ObITh OXApaKTePH30BAH NAHHBIMH OAHOH HJH TPYIIEL
runpoMercranuuii [61, 64, 93]. Hanpumep, ocpenHeHHble AaHHBE TPeX
runpomercraniuufi Typkecran, Ydaktol u [laxraapan ¢ yueroMm «Beca»
KaXXJIOH CTAHUUM [HAIOT NpHeMJeMBle IJs1 NPAKTHKH I[peiCcTaBJeHHs
O TepMHYECKHX YCJOBHSAX BereTalHOHHOTO NepHO/a XJONYATHHKA B Ie-
aom no Yumxentckoii odsnactn Kasaxckoit CCP u moryr 6HTbH HCHOMB-
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30BaHBl IpH ' 'COCTABJCHUH ‘NPOTHO32 ° cpejmen 06JIaCTHOI/I ypoman—
HoctH [93).

2. Ycnopus. TOFO/Bl B BECEeHHUH HepHOI xapaKTepnsy}oTCﬂ 3HAUH-
TEJbHOH HEeYCTOHYHBOCTBIO HE TOJNBKO B JAHHOM TOAY, HO M OT LOJAA
K rofy. B 370T mepHox HAOMAIOAAIOTCS pe3KHe KOJeGaHUs TeMuepaTyph
BO3AyXa, -BO3MOXKHO BHIIaJeHHe . OOHJbHBIX OCAJKOB, conpoBoxKAa0-
HIAXCA TPajOM U Jaxe NMEPeXOASINHX B CHer. B cBisW c. 3THM B OT-
HeJibHbIEe T'Ofbl CTAHOBHTCS HEBO3MOXXKHBIM CBOEBDEMEHHOE€ IIDOBEAEHHE
ceBa M, CJeNOBaTes]bHO, IOJyYeHHe IIOJHOIEHHHX BCXOLOB. B Takue
rOALI M3-3a HEGJArONPHATHHIX IOTOAHLIX YCJOBHH BECEHHEro NepHona
BO3MOXKHO NOBpEXJeHHe BCXOJ0B H NEepeceBr Ha OOJbIUMX IJOMAAAK:
3a cuer mepeceBOB COKpalllaeTcsi BereTalMOHHHI TepHoA. B cpasH
C 3THUM CPENHSIS Aara ceBa IO Kaxpof obaacTu ompelensdercs c yqe-
TOM nepeceBa [0 CJAEYIOIIHM YpaABHEHHAM:

'ﬂcp?ﬂu"“ ncp’ (6'2)
o : ncp_,:‘ nSv-l—'S,\énl—n) , (6. 3)

rae J.p — cpenHss B3BellleHHas JaTa CeBa, HA KOTopylo 3aCesTHo 50 %
NOCeBHBIX IJoulafedi ¢ yuetoMm nepecesa mo objacru; J, — nata na-
YaJa ceBa, Ha KOTOpyio OblIO 3acedno 1—2 Y moceBHOH miomiany. no
06J1aCTH; ncp — CpeJHee B3BELEHHOE YHCJIO AHeH OT Hayaja ceBa M0
AaTH, Korga 3acesHo 50 Y% moceBHBIX MIIOIIAZEH C yYeTOM Tepecesa;
n — 4gcyo AHEH OT Hayaja ceBa A0 AaThl, Korjga sacesiHo 50 % moces-
HBIX TJIOILAfeH; 7 — YHCJIO JHEH OT JAATHl ceBa JO AAThi, KOTAa Iepe-
cesino 50 % Bceft miomasu nepecesa; S— obas MIOMALb 3eMeNb
MOJ, MOCeBaMH XJONYATHHKA B 06sacTH, THC. Ta; S; — miomans nepe—
CeSIHHBIX 3€MeJib, THIC. I'a.

Ilpu nepecese 100 % noceBme nﬂomanen S = Sl, n= 0 TO
B 9TOM CJaydade fep = ;. ’

3. Ilast pa3paboTKu MeTOAHKA npomosa ypoxKafHocTH H€05XO}1HMO
HMETb NAHHLIC O CPEeJHHX AAaTaX LBETCHHS XJONUaTHHKA 1o 064acTH
(paiiony), mOCKONBKY ¢ 3TOrO MOMEHTa HaUWHaeTCs HAaKOILIeHHe KO-
po6ouex XJIOMYAaTHHKA — OCHOBA OYAyLIEro ypoxKas XJONKa-CHPUa.
Hate Hactymjenuss (askl 1BETEHHA MOTYT ObIThb NOJYYeHH  Ha
OCHOBE MATepHAJIOB Ha3EMHBIX aBTOMAPIIPYTHLIX arpoOMETe0pOJIOrHYe-
CKHX 0OcyieflOBaHMH XJIONKOBHIX ToOJiell 06JacTH HJH PaccauTanbl 3a-
01aroBpeMEHHO B TEPHOJL TOSABJEHHS BCXOJOB.

Hasi ynoBetsa 3a arpoMeTeopOJIOTHYECKHH IOKa3arTessb Hac'rymxe-
HUs  Gasbl  UBETeHHS XJONYATHHKA IS Bcex obaacref pecrny6auk
Cpenunefi Asun 6bla mpuHATa cyMMa 5(Q(EKTHBHEIX TeMIepartyp BO3-
" nyxa (swiwe 10 °C), nopcunTanpas HauMHAS OT JAThl MACCOBOTO CeBa
u pasras 1000 °C. Ilpu pacuere 3TOH AaTH MCIHOJB3YIOTCA MaTepHaJsl

XapakTepHOH AJs KaxJo# o6jJacTd THAPOMETCTAHUHH (MHOTOJIETHSIS -

¥ Tekymiasi uEGopManus). B KauecrBe HCTOUHMKA IIOJIYYEHHs JAHHBIX
O cpellHelt MHOTOJIETHEH TeMIlepaType MOMKHO HCIOJB30BATH COOTBET-
cTByIOIHe BHNycKd «Cnpasounuka no xaumary CCCPs.
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"~ 4. JJns cocraBseHHs IPOTHO3a YpPOXKAHHOCTH XJONYaTHHKA Heob-
XOAHUMO 3HaThb NPOJYKTHBHOCTBL IIOCEBA — KOJHYECTBO C(HOPMHPOBAB-

uxesa KOPOGOI{EK Ha eJHHHIE NJOHIAJM NOCeBa B Kaxkaou objacTd

(pa#ione) ‘1o 1 centabps, Tak Kak KOpoOOYKH, 06pa3oBaBLINECs B CEH-
T0pe, KaK IPaBHJO, HE YCIEBAIOT NOJHOCTHIO CO3PEThb H JAKT B OC-
HOBHOM XJIONOK-CBIpel HU3KOTO KauyecTBa.

Apasmus xose6anuil cpennero 064acTHOro (pafioOEHOTO) KOJHYECTBA
KOpoGoUeK Ha eUHHUIE NJIOWA/H II0CEBOB MO rOAAM MOKA3aJl, YTO Hallie
BCErO OHM CBSI3aHBI C PasJHYMAMH CYMMH 3((EeKTHBHBIX TeMIeparyp
Bo3ayxa (Beume 10°C) 3a mepHox parta HacrynsieHus ¢asbl nsere-
Husl — 1 cenTsalps. B cBow ouepelb cyMMa 3((PEKTUBHBIX TeMIepaTyp
BO3LyXa B KaXJOM KOHKPETHOM TOAY ONpeieifeTcs NPOLOJIKHTENb-
HOCTbIO II€pHOJA IBeTeHHE — 1 ceHTAOpsi U TenJIo- U BJaroobecneyeH-
HOCTBIO IIOCEBOB A0 M IOCJE HACTYIJICHHS (hashl IBETEHHS.

Conocrapnenne  cpefHefl 06JacTHOH NPOAYKTUBHOCTH = NOCEBOB
¢ cymmoll 3¢exTHBHBIX TeMIEpaTyp BO3AyXa MOKA3a/0, UTO MEXAY
HUMH CyLIECTBYeT XOpOllas CBA3b H 3Ta CBSI3b IPOCJEIKHBACTCS NpAK-
THYECKH BO BCeX XJIONKOBOAYECKHX o6aacrax pecnyGank Cpenneidr
Asun. [lpu sroM obuiuil XapaxTep 3aBHCHMOCTH cpeiHell oGaacTHOH

NPOJyKTHBHOCTH II0CEBA OT CYyMM TeMNeEDaTyp BhIpaxKaercs S-06pas-

HOH KDHBOM, T. €. XapakTep CBA3H TAKOW Ke, KAK M JJIT OTAC/BHBIX
nmonelt (cM. riaBy 3), © OHa OMHCHIBAETCS YPaBHEHHMEM JIOTHCTHYECKOH
byHKUIHH.
" B raba. 6.1 pas Bcex obnacred TypKMeHCKou CCP, Kapaxkanmak-
ckoit ACCP, Camapkaunckofi, Kamkanapeuuckoit u Byxapcko# o6ia-
crell Ysbekckoli CCP mpeacTaBieHbl JOTHCTHYECKHE YPABHEHHS ¢ Hall-
JIeHHBIMH 3HAUCHHAMH NapaMeTpos. AHAJOrHYHBIE YPABHEHHS CBASH
NOJy4eHBl TaKkxke AJs APyrux obnacreid Vs6exucrana, TamKukucrana
u Kuprusum. [nsi pacuera ypaBHeHHH OBLIH HCIOJB30BAHBI COOTBET-
cTBytomue Matepuans I’ 0CarponpoMa M riAPOMETOB XJIONKOBOXUECKHX
pecnyGaux Cpengeit Asun.

Junamuka HaKONJIEHHS npo;:myxmsnocm nocesa pas KK ACCP u

Byxapckoit o6aactu naHa Ha puc. 6.1. Kpusrie Ha puc. 6.1 xapaxre-

PU3YIOT NPOLYKTHBHOCTH NoceBoB BozjeanBaeMbix B KK ACCP ckopo-
ClieJiblX COPTOB XJIOMYATHHKA, 4 TaKXKe CPeJHeCIeJbX H HO3AHECHE/bIX

TOHKOBOJIOKHHCTHIX copTOB B Byxapckoii ob6aactn. CuaenoBaTesnpHO,

€CJIHl M3BeCTHA cyMMa 3(QeKTHBHEIX TeMIepaTyp BO3LyXa 3a NEpHOA

- nBereHHe — 1 ceHTA6pPHA, TO 1O YpaBHEHHSM JOTHCTHYECKOH CBS3H

(tabs. 6.1) MoxHO HafiTH cpejHee 3HAUCHHE NPOAYKTHBHOCTH NOCEBOB
KaxJnof obaacTy.

5. Jlas  pacuera O0XHIZaeMOTO CpeAHero oO6JacTHOrO ypoxKas
XJIOTKA-ChIpUa HeOBGXOAUMO 3HATH cpe;mxozo Maccy XJIOMKa-chipua on-
HO! Kopo6GouKky 1o 06aacTH.

Cpenusas obsacTHas Macca XJONKa-chipiia OJHON KOPOOGOYKH oOImpe-
Jensiercss OOBUHO He Mo (hakTHUECKUM HaOJIONCHHUAM, a NyTeM JeJe-
HHSI CpefiHero o0/acTHOTO ypoxKas XJONKa-Chipla Ha CpPefHee YHCHO
KOpoGoUeK, C(POPMUPOBABLUIHXCS HA OJHOM KyCTe XJONYaTHHKA K 1 ceH-
TA6pA, W Ha 4ucao pactenuit Ha 1 ra. IToatomy oHa cunTaercs «ycjoB-
HOM» cpeiHefl Maccoi XJONKa-Chipia ONHOH KOPOOGOUKH.
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Cpennsis Macca XJONKa-Chiplia OAHOH KOPOGOUKH Aaxke B Npenesax
O/IHOTO TOJIi M OJHOTO COPTa HE OCTAeTCH NOCTOSHHOH, a H3MEHSeTCH
OT T0A4 K TOAY B 3aBHCHMOCTH OT IIPHMEHAEMOH TEXHOJIOIHH BO3/Ie/IbI-
BAHAA KyJbTYPH H YCJIOBHH NOrOAbI B TEYEHHE BEreTAIHOHHONO Iie-
proAa, B 0COOEHHOCTH NEPHOAA CO3PEBAHHS H YOODKH yPOKasi.
, Aunanus IHHAMHKH CpeXHell 0oOJAcTHOH YCJOBHOM CpefHell Macchi
XJIONKA-CHIpLA OAHOH KOPOGOUKH IIOKa3aJ, YTO ee 3HaYeHHe TaKiKe

Ta6nuna 6.1

ypaBHEHl/m CBA3H )].Jlfl pacuera npop.yxmsuoc'm NMOCEBOB xnoqqa'rﬂuxa nge cymme
adpexTHBHBIX Temnepa'ryp BO3JyXa

[Ipegensl upuve-
‘Herns no X, °C

Howmep

O6aacTb | i Ypapuenue yDaBHERHs

Typkmenckas CCP

Auxabagckas’ 750 (6.4) 500—1500
Vo= 1 4 001847~ 0.00250%

Mapsifickas V= 750 - (6.5) 400—1200
T TT 101‘,32}19-‘0,,092:68){ ‘
Hapaxoycxas 710 ) (6.6) 450—1350

V= 1 + 101237 —0.00201X

Tawaysckas . ‘ 675 ; . (6.7) 850—1150,
S V= [ 1077 —0WR ; .

Y36ekckas CCP

KK ACCP 755 (6.8) 300—1050
. Y= 14+ 1019096 —0,00395X ’

740 (6.9) 400—1150

Camapkanjckas -
- V= 1+101,8182—0,00323X
Byxapckas 790 v (6.10)  500—1250
o Y= 1 - 1010831 — 0,003 12X ‘ '
Kaumkanapsuuckas Y= 795 h (6.11) 600—1300

14 101,8737 - 0,00292X

HOJBEpKEeHO OGOJbIINM H3MeHeHHSM He TOJBKO IO rojaM, HO H 1o 006-
saactaM. OcoOGEHHO 3TO APKO NposBjsgercs B TéX o6jacTtsx, rie 3a
nocieinne 15—20 JieT H3MEHHJOCH COOTHOLIEHHE IVIOIIALH IOCEBOB
MEeXJY CPeIHEBOJIOKHHCTBHIMH U TOHKOBOJIOKHHCTBIMH COPTAMH XJIOI-
yateuka. Hanpumep, ecau B 1970 r. nuoliassr NOCEBOB TOHKOBOJIOKHH-
CTHIX COPTOB XJom4aTHHKa B CypxaHIapbHHCKOH 00JacTH COCTaBJsiia
30 % oOme# maomanKH NOCEBOB XJONMYaTHHKA, TO B 1988 r.— moutH
80 %, a B KawmxkanapbHHCKOH o6jacThH coorserctBeHHO 14 m- 29 %.
Kax caeincTBHe 3TOr0o, 0OTMEYAJOCh YMEHbIIEHHE YCJIOBHOM Cpe,zmen
Macchl XJONKa-Chiplia 0JHOH KOpOGOUKH.

Hanpumep, B CypxaniappuHCKO# o06sacti 3a noc/eHue 20 ner
‘ (1968—-1988 rr) OTMeYaJIoCh YMeHbUICHHE 3HAYEHHS] CpeAHEH Macchl
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XJIonKa-cHpla oAHo# Kopobouku or 4,0 g0 2,2 r (cM. puc. 62). ITo-
3TOMY ' B. pabore [58] IpH - ONIpelieIeHH I yCJIOBHoﬁ cpeiHelt wmaccsl
xnonxa cmpua 'O/HOI- KOPOGOUKH OCHOBHOE BHHMAaHHE ynenﬂm% Ma-

L

maie. Lum/aa
800

ocesq -
S
S

HOGID 1

m4§

TpadyKmub
NS
8
I

1 1 ]
200 400 600 800 000 1200 °C
CymMa- seKmuBHsix “memnepamyp

Puc. -6.1. luHaMuKa HPOLYKTHBHOCTH HOCEeBa (WHCJIO c(bopMHpOBaanxc;I ‘KopoGo-
uek) B KK ACCP (I) u Byxapckoii o6nacta Yabekckoit CGP (2) B 3aBucHMOCTH
OT CyMMH 5((eKTHBHEIX TeMIIepaTyp BO3AYXa 3a HEPHOJ lBeTeHHe — 1 ceHTAOps.

TepnaJIaM nocJaeAEHX 4—5 JeT, T. e. CYHTANOCh, UTO BJMAHHE GoJee
MO3HUX BEJHYMH JOJKHO CHJbHEE OTpaKaThCfl HA 3HAUEHHH cpejHel
MacCH, HCIIO/Ab3YEMOH TIpH MPOrHO3e YypoxKas, ueM BAHSAHHE OoJsee paH-

mr
40
35k
30r
251
Puc. 62. Tunamuka ycﬁoaﬂdn
cpefHell MaccH CHIpIa OXHOM . KOPO-
20t Goukn xJjonuarHuka B Cypxaupapb-

» I§70 1975 1980 1985 HHCKOH o0sacTh.

HHMX JaHHBX. B cooTBeTCcTBHM ¢ 3TUM B pabote [58] mpu cocramieHHH
IIPOTHO3a YPOKas XJONKa-ChIpIla HCHOJb30BAJIHCh CpPelHUE 3HAYEHHS
YCJOBHOH Macchl OJHOH KOpOOOUKM XJONUATHHKA B KaxkJo# obxactw,
HOJIyUeHHbIE IyTeM OCpejlHeHHs [aHHBIX 32 NOCJAEILHHE YeTHIpe roja.
. Onnako Taxofi cmoco6 pacuyera cpelHell MacCel XJONKa-chpua
oZiHO! KOpOOOUKH Mo 06/1acTH (pafioHy) AaeT IOJIOXHTEJNbHbE Pe3yib-
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TaThl TOJIBKO B TOM Cjydyae, KOrJa TeHIEHIHs MacChl - CTabH/bHA.
B npyrux c.nyqaﬁx NpHMeHeHHe NaHHOTO crocoba pacyera jaer OTpH-
{aTeNbHBIH pPesyJbTaT, T. €. OTMeYaercs 3HAUMTEJIbHOE OTKJIOHEHHE
HPOTHO3HPYEMOro ypoxas OT (aKTHIECKOTO.

[Tosromy GbliM H3y4eHbl CBSI3M YCJOBHOH CpefiHedl Macchli XJIONKa-
chIplia OJAHOH KOPOOGOYKH C NMPOU3BOACTBEHHO- MeTeopo.HOI‘I/IlIeCKHMH
darkTopaMr. HekoToprie pesy/bTATHL 3THX HCC/ACJOBAHHH OTPaXKeHH
B OpeAblAylieM pasjene AaHHOH raaBbl. Tak, MpeAcTaBJeHHbe
B tabna. 5.4 Marepuanbl NMOKAa3bIBAlOT, 4TO Haubosee BHICOKAasi CBSI3b
cpefHel MacChl XJONKa-chiplia OTMeYaeTcs C HOPMOH KaJjmus, BHOCH-
MOrO IIOJ XJOMYATHHK B TEYEHHE CEJBbCKOXO3AHCTBEHHOIO roja: r =
= 0,55. 3nauennst KOSYHUUEHTOB KOPPEJALMH, XaPAKTEPHIYIOMKE
CBSI3H CPeAHEH MAacChl XJIONKA-CHIpIa OJHOA KOPOOOUKH ¢ KodddunueH-
toM HcrnoJb3oBanus Boxnl (KHB), xomuuectBoM xopoGouek Ha 1 as--
rycta u 1 cenrsibps, coorBercTBeHHO paBHH 0,49, 0,47 u 0,43. 3naue-
HUA K03 PHIHEHTOB KOPPeJALUY XOTS U He BLICOKH, HO OHH OKa3aJHMCh,
sHauuMbIMH Ha 5 Y-HoM ypoBHe. [109T0My MOMHO TOBODHTb O HAJM- .
UMM CTATHCTHYECKM CYIIEeCTBYIOUleH 3aBHCHMOCTH CpeJHEeH ~ MacChl
XJIONKa-Chipua OAHOH KOPOOOUKYM OT IEepPeYHCAEeHHBIX XapaKTePHCTHK.
OnHAaKO HCNONb30BATH 5TH CBA3H TNPH  COCTABJEHHH _NPOTHO32
ypoxasi XJONKa-CHIpIa OKa3aJoch Helesecoo6pa3HHIM, NOCKOJbKY OT-
_KJIOHEHMs] PACCYHTAHHBEIX TAKUM 00pa3oM BEJHYHE ypOKas OT (PaKTH-
YyecKHX ObLIN 3HAYHTE bHBIME (Gosee 20% ).

B cBsiam ¢ 3THM Gbl1 TPOBEAEH TINATENbHBI AHAJHM3 BCEX MaTe-
pHAJIOB IO AMHAMHKE YCJOBHOM CpeAHell MacChl XJONKa-chipia OfHOH
KOPOBOUKH. JTOT aHAJIM3 TOKasas, YTO OHA HMEET PASJMYHBIA Xapak-
Tep B 3aBHCHMOCTH OT paliOHa BO3Je/bIBaHUSA XJonyaTHuHKA. [Ipu sTOM
0Ka3aJI0Ch, 4YTO 0COOEHHOCTH RMHAMHKY CpelHel MacChl XJIONKa-ChIpIa
Hauugass ¢ 1970 r. ABJAIOTCH pe3yJbTATOM BO3AEHCTBHS Ha POCT H
pasBUTHE XJIONYATHHKA YaCTO NOBTOPSIOMIMXCS HeOJaronpuATHEIX IIO-
FOAHBLIX YCJOBHUH, XapakTepHbX JJsi- KoHHa 70— Havana 80-x
rof0B. DTO BO3JEHCTBHE 3aMETHO CKa3aJ0Ch He TOJBKO Ha JAHHAMHKE

YPOXKaiHOCTH, HO M HA4 JAMHAMHKe CPe[HEH MACCEHL, PE3KO HAPYLHUB ee
CTaﬁnanOCTb B

CorysiacHo mosoXenusiMm pabornt [86], HauGoMee KODPEKTHBIM CIIO-
coboM ompenesieHHS TPeHJa TEHICHIHH YPOXKAHHOCTH CEJIbCKOXO3si-
CTBEHHBIX KYJbTYP SBJSETCS METOJ rapMOHHUecKHX BecoB. [Tostomy
NpH pacueTe cpeJHell MacChl XJONKAa-ChIplla MO BPEMEHHOMY PSAY MBI
Takke O0pPaTHINCh K METOLY TapMOHHYECKHX BECOB,. TEXHHKA HCIOJIb-
30BAHUA KOTOPOro NOApoOHO u3JjoxeHa B [84].

 Tlocne amanusa QUHAMHKH H3MEHEHMs YCJOBHH cpepnedl Macchl
XJIONKA-CHIpHa OAHO# KOpoOOoukH 3a 1960—1988 rr. ¢ ¢asoit ckomb3s-
mwero TpeHAa B 5 Jer (k=05) MeroloM -TAPMOHHYECKHX BeCOB
Obla  paccuMTaHa ~ yCJNOBHAas  CPefHSs MacCa XJOMKa-CHpHa Io
TPEHAy, JHHHS KOTOPOIO B 3TOM CJydae XODOLIO OTpaxkasja XOJ TeH-
Henuum (puc. 6.3).

6. PaccMorpum npHuMep paciera HpOTHO3A ypO}KaHHOCTH H BaJo-

Boro cbopa xJsonka-ceipua aas Kamxkajpapeunckodt obGaactu Ysbex-
ckofi CCP ¢ passinunoif 3a6,1aroBpeMeHHOCTHIO. :

.
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Jlo/IrocpoYHO# MPOrHO3 10 Bhillle MPELJOKEHHOMY METOAY COCTaB-

JAiIeTCA B TPH CPOKa: NepBHH — HOCJe OKOHUAaHHMS TOCEBHOH Kamlia-

HHH, BTopoffi——nocne HacTynJaeHHs ¢as3bl [BETEHHS XJOMYaTHHKA H
HocJeHHH — B HauaJge CenTabps.
s cocTaBieHHs] MepBOrO  IPOTHO32 H605XO,D;HMbI clenyolye

_JaHHBIE MO KaXAo#H objacTH:

mr
457

30r

25

T

1 . ] . Jne 1 J—
1965 1970 1975 1960 - 1985

Puc. 6.3. JlunaMuKa yc/OBHOH cpefHell Macch ChIpIa ORXHOH KOpoGOUKH XJjomyar-
HHKa B Kamxapapbuackoll obmacrh.

! — dbakTHYeCKHe AaHHEE; 2———nannme pacc'{H’raHHBIe ¢ HCNIOJIL30BAHHEM MeTOAa TapMOHHYECKHX
Bécon (K = 5).

1) ¢axrtuueckne 3HaueHHs TeMIepaTyphl BO3AyXa HA HATy COCTAB-

JIGHHS TIPOTrHO3a;
2) cperHssi MHOTOJIETHsIsI TeMIEpaTypa Boanyxa (mapr—asrycr);
3) naHHBIE O IMHAMHKE ceBa W IlepeceBa;

4) ofnas IJoULaLb CeBa M IepeceBa N0 06JAaCTH.

M3 cBomok MuHcenbx03a HaxONUTCsl JaTa CeBa, Ha KOTOPYIO GBLIO

‘acesgno 1—2 % maomanu. Drtofi maTol IJs Kamkanapsuncko#t 00-
~Jqacty 3a 1988 r. sBaderca 11 ampend, ona samuceiBaercd B rpady 1

taba. 6.2. O6mas naomaie nocesa S cocrasaser 241,8 tric. ra, a mwio-
uajp mepecesa S; B 3T0T rof paeua 12,7 teic. ra. Yncao anedl or nathl
HauaJia ceBa JO JaThl ceBa Ha b0 Y maomanu n cocraBJjseT 3, a 4HCI0

~ nHe# or JdTHl Havasja ceBa N0 HaTH nepecesa Ha 50 Y% mnuomaznm ny,

T. e A0 7 Mas, pasHo,26. Tenepb MOXKHO paccyuTaTh Cpe/lHee B3BelleH-

-
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HOEe UHCJIO JHell OT AaThl HayaJ/a ceBa Ao KaThl ceBa na 50 % uJjomanu.
C yueTOM IepeceBa
nS+4 S, (ny—n)  3-241,8412,7(26—3) __

S - 241,8 -

Mep ==

_795,4+292,1 _ 1017,50
= 241,8 T 241,8

==4,2 pHA.
Torna
ﬂcp’-:,zzu+ncp= 11IV442 = 151V.

Ata mara (15 ampensi) samucwiBaercs B rpady 4 Taba. 6.2. Jajee
OT 3TOH AaThHl CAEAyeT NOACYUTATh ATy Habopa CyMMbl 3(QeKTHBHBIX

Ta6nmuma 6.2

CocTasjeHHe NPOrHO3a yPOKAHHOCTH XJIOMYATHUKA C HCFOb30BARHEN JAHHBIX
0 NPOAYKTHBHOCTH nocesa. Y3Gekckas CCP, Kamxapapouuckas o6aacts

Hara a S Vpoxair, n/ra
. TREREE
© R o N L= -a‘: 2 g a s .
o g% | 85 | 28 = s¥:| Be | E£5 E z | £
3 g | 8 = g F20| Ho | =8 g £ | g
b 28 ac Buw 3 im £ | 8.9 & & g 5 %
g 38 | 28 | 8Eg g |58y cg |08 | & & |B=
1 2 3 4 5 6 7 8 s | 10 T
Iepariit nporsos (16 V) p
111V, 141V ‘ 7V 151Iv 4VII 103 738 2,9 21,4 23,1 7,4
» Bropoit nporuos (1 VII)
28 VI 1125 765 2,9 22,2 23,1 4,0
_ Tpernit nporaos (I IX)
- 28 VI 1099 755 2,9 21,9 23,1 5,2
' 882 2,9 25,6 23,1 10,8

Temreparyp Bosayxa (seime 10 °C) mo 1000°C mo paHuHBIM FHAPOMET-
cranuun [Haxpusatdce. [TockonbKy pacueT ypoxKafHOCTH . XJONYATHHKA
nposofuTca 16 masd, 1o ¢ 16 anpesas no 15 masg cyMMBl 3(GOEKTHBHBIX
TeMIeparyp NOACYHTHIBAIOTCH NO (aKTHUECKHM NAHHBIM 32 3TOT TOX.
Janbrefiiuii nogcyer tremuneparyp 1o 1000 °C nposoauTca HO CPeIHAM
A€KANHbIM MHOTOJIETHHM TEMIeEpaTypam BO3AyXa. Hara, Ha KOTOpYIO
6yner Habpana cymma 1000 °C, sBasieTcss naToH Hayasaa IBETEHHMS.
Ona npuxoauTcs Ha 4 uoad u 3aHocHtcs B rpady 5 taba. 6.2.

Haunee, gJst TOro 94ro6bl OINPeAeJHTh OXKHUAAEMYIO NPOAYKTHBHOCTD
II0ceBa XJONYATHHKA 1O CpPeJHHM MHOTLOJIeTHHM TeMieparypaMm IOJA-
cunThiBaercss cyMMa 3(QeKTHBHBIX TeMmepaTyp BO3Ayxa  (Bblule
10°C) sa nepuox userenue — 1 cenrsbpsa. B JaHHOM caydae OHa
pasra 1035°C (rpada 6 rabx. 6.2). Hcnouassys ypaBHenue (5.50),
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paccuuTBIBaEM HpO,ZIYKTHBHOCTb nocena, KOTOpaH paBHa 738 Toic. WiT/Ta
(rpada 7).

3HaueHHe YCJOBHOH Macehl XJONIKa-CHpUA OJHOH KOPOGOUKH 110
TPEHAY, PacCcuUTaHHOMY METOJOM TFapMOHHYECKHX BecOB NpH k =5,
Ha 1988 r. maa Kamkanapeurckodt obsactu pasHo 2,9 r (rpada 8
Taba. 6.2). YMHOXKad ‘3HaueHHe POLYKTHBHOCTH TIOCEBA HA CPEIHION
Maccy XJIONKa-Chiplla OJiHOH KOPOOOUKH, IOJYYHM PaCUeTHYIO BEJIHUHHY
ypoxKasi XJIONKa-Ceipla, KoTopas pasna 21,4 u/ra (rpada 9 taba. 6.2).

I'pacer 10 u 11 tabs. 6.2 2anonHAIOTCA TMOCHE NONYIECHHS CBELEHHH
06 ypoxkae xJjomka-chipua or locarponpomMa N0 OKOHYaHHH YGODPKH,
T.€. B aexaépe T1poruos cunTaercs onpaBiaBliMMcs, €CAH OTKJAOHEHUHE
pacyeTHOH BeJHUHHBI ypomaﬂ He npesbimaer 10 % darruyeckoi.

‘BTopo#i IpOrHo3 ypoxkaflHOCTH COCTaBJSETCHd, KAK NMPABHJO, B Ha-
qaJjie HIOJs, B NEPUOK LIBETCHUA XJONYATHHKA. JTOT TPOTHO3 ABJSETCH
HEKOTOPHIM YTOUHEHHeM nepBoro. Jlata nBeTeHHS B 3TOM ciyuae olpe-
Jesstercsl KaK gara Habopa cyMmbl 3G PeRTUBHLIX TeMIepaTyp BO3AyXa
1000°C, wnauuHag ot cpenueli B3pemennofi jAate cesa (rpada 4
taba. 6.2). B orsuune OT nepBOro mporuosa, AJs Habopa CyMMb o¢-
(heKTHBHEIX ‘TeMIICPATYp HCHOJAb3YeTCH (axTHUecKas TeMmiepartypa 3a
TepHOJ Toces — iiBeTeHue. [109TOMYy BHOBbL pacCuMTaHHas 1ara lBe-
TeHHs OGBIYHO He COBHaRaer ¢ AATOH, YCTAHOBJEHHOH TNpPH ME€PBOM
nporaose (rpacda 5 rabu. 6.2). Hasee Bce pacuersl IPOBOAATCS TAKHM
XKe 00pasoM, KaKk IpH NePBOM IIPOTHO3E.
- . B nepBbIx uHcJaax ceHTAOps cocrasJ/isgercda TpeTHH HPOrHos. B atom -
cayuae cyMMH 2¢(QeKkTHBHBIX TeMmIepatyp Bo3iyxa. (serme 10°C) 3a
nepuoj usereHne — 1 centabpsa nabuparoTcad no HaxkTHUECKHM TeMIe-
patypaM Bosjyxa. Ilocsenymomue pacueTsl HPOBOASATCA TAK XKe, KaK

TIPH TIEPBBIX ABYX NpOrHo3ax (cM. Taba. 6.2).

[Tprn Hasuuup ° GAKTHYECKUX NAHHBIX O NPOLYKTHBHOCTH ITOCEBa
pacuer ypoxa#HOCTH 1€JeCO0GPasHO IPOH3BECTH C HCNO/b30OBAHHEM
5THX MatepHaJos. [IpuBeseM mpuMmep pacyera.

[To nanubiM T'uapoMeruentpa Ysruapomera Ha 1 ceHTsibps B cpel-
nem no KamxkanappHHCKOH 0O6JgacTu cdopMmHpoBasock 9,8 kopobouex
B CpelHeM Ha OJHO DacTeHHe IpPH TycToTe CTOSHHS 97 ThIC. pacTeHHH
Ha 1 ra. CuenoBaTesbHO, pacyeTHass YPOXKaHHOCTh B JAHHOM cJayuae
cocrasaser 25,6 ujra (cm. Taba. 6.2).

BanoBblit c6op xs0mKa-chipua &p 00 06/JaCTH HAXOAHTCA HPOCTHIM
YMHOXKEHHEM PAacCUHTAHHOH 06aCTHOH ypOoKARHOCTH XJOIMUaTHHKA &y
Ha TOCEeBHYIO NHJIOIAaAb XJOMuaTHHKA S obsactH

Ve=ViS. ' (6.12)

BanoBbidi c60p XJONKa-CHPHA B HEJOM HO pecnybJuKe -¥p, BKJIO-
yaolell HeckoJbKo obaacTed, onpeesnaerTcs KaKk cyMMa NpOH3BedeHU N
YpOKaHHOCTH XJIONMYATHHKA HA IIOCEBHLIE IJIOAAM B Kaxju0# obJjacTit

N
Vo=2ViS, S (6.13)
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rie ¥; — oxkunaemasi cpeiHss obnacrsas ypomanﬂocm‘b XJONYyaTHHKA:
i-Toit o6jacry; S:; — noceBHBEe NJICLIAAH XJOMYaTHUKa i-Toi 06,1acTH;
N — 4Hca0 oﬁJIaCTeH

Pacuer BanoBoro c6opa xJonka- cmpua no.obgactH, Xax " cpem{eﬁ
oﬁﬂaCTHou yPOKaHHOCTH, npono;tm“cn B TPH CPOKa ('ra6n 63)

Taonnua 6.3

CocraB/ieHue NPOrHO3a BaJOBOTO ypoxkas XJonKa- cupua ysﬁexcxau CCP
Kawxanappunckas o0aactsb .

. BasioBriit ¢60p, THIC. T Omubra nporuosa
Ilata npor- PacueTHas ITnowans v
’ HO33 YPOKAKHOCTD, ceBa, .
u/ra THIC. T4 I pacueTHsIi daxkTHyeckui ThIC, T %
16 V 21,4 ' 518,25 40,31 7,4
.2 VII 22,2 241,8 536,80 558,66 . 21,76 4,0
2 IX 21,9 o 529,54 29,02 5,2

6.2. Meron pacuera
cpenueii 061acTHOM yPOXKARHOCTH XJIONYATHHKE
Ha OCHOBe NPOTHO3HPOBAKUS AMHAMHKH €€ TEHACHUMH

AHaJms JHHAMHUKH ypox&aﬁﬂocw XJOMYATHHKA TNOKA3BIBAET, YTO
5Ta BEJHYMHA TOABepxKeHa OOJIbIION W3MEHUMBOCTH .II0 TOJ4aM H IO
ofJjiacTiM XJIONKOBOJACTBA. BeielcTBHE TOrO B KaxKJAOH 00JacTH TeH-
NeHIHST ypoxKaRHOCTH XJIONUAaTHHKA HMeeT CBOHM OCOBGEHHOCTH.

BpeMenHbie pAAL YPOXKAHHOCTH CeJAbCKOXO3SHCTBEHHBIX KYJIbTYD
¥, B TOM UHCJIe XJONMYATHHKA, MOXKHO pPaccMaTpHBATh KAK CYMMY JBYX
cJlaraeMblx: IeTePMUHHPOBAHHOH COCTABJSAIOIICH M CaydafiHBIX OTKJIO-
HeHHH OT Hee, T. €.

Ve=1@)+Fo (AT

rae f(t) — vexoropas HecayuaiiHas QyHKIHS BpeMend (TpeHn); F;—
CJIy‘IaI/IHaH COCTaBJIHIOlHaH BPEMEHHOrO - psna (c:leqaf»’IHaH KOMIIO-
HeHTa).

. TlporHosupoBaHue ypOXKaHHOCTH OCYLIECTBJAETCS C YYeTOM OOEHX
COCTaBJAIOUIMX BpEeMEHHOro psifia Io cjenylomed gopmyJe:

rie ¥y -— NPOrHO3HPyeMasi YpPOKAHHOCTB, &r; — YPOKAHHOCTH MO
TPEH/Ly Ha IPOTHO3HPYeMBIil rofl; AY — OTKJIOHEHHE YPOKAHHOCTH OT
TpeHAa. DTa BeJMUHHA ONpefessercd OTIHYHSIMH arpoOMEeTeopOJsIorHye-
CKHX yc/IOBHi MepHoaa (POPMHPOBAHHS ypoxkas OT Mﬂoronemnx, Ha
¢one KOTOPEIX pOpMHUPYETCS TEHAEHIHS yPOKAHHOCTH.

PaccmoTpum crmocobul pacuéra COCTABJSIOUINX ypaBHEHHH (6. 15)

1. O6men3BecTHO yTBEPXKAEHHE O HAJMYHH TEHJCHUMH BO BPEMEH-
HBIX pafax ypoxa#socTd, T. e. 00 UX HecTAllHOHADHOCTH. BulaeneHue
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TeHJEeHUHH. Bpemeﬁﬁoro pala (TpeHAa) B HACTOsLIEE BPeMsl BHIOJIHI-
ercs pasJHuHbiMH crnocoGamu. B wactHocTH, B pabore [86] Ha KOH-
KPEeTHBIX TIPEMEpax IIOKA34Hbl PAa3JHYHblE CIOCOOE! CriIaXKHBaHHS
BPEMEHHOrO Psifia ypOiKaHHOCTH, HOCTaTOYHO noznpoﬁﬂo H3JI0KeHhl BO-
NPOCHI OIEHKH TPaBUJIBHOCTH ‘BBHIOOPA BUAA TPEHAA H IPOBEPKH CJy-
yaiHO# KOMIIOHEHTHl Ha cTallHoHapHOCTb. Iloxasana takxke 1enecool-
pPA3HOCTh NPHMEHEHHS METOAa IapMOHHYECKHX BECOB IIPH IPOTHO3HPO-
BAHHH TEHIEHUHH YPOXKAHHOCTH CENHCKOXO3AHCTBEHHBIX KYJbTYP.
Ananna AHHAMHKH TEHAEHLHH YPOXKAHHOCTH XJOIYATHHKA B Teye-
e 1960—1983 rr. moxasas, YTO MHOIrOJETHHE M3MEHEHHS TEHICHIMH
YPOKAHHOCTH, COTVIACHO K/1aCCH(UKAIHH, NPHBEACHHON B paGore [86],
xapakrepusyitorcs Tanom 11, 1. e. Aas KPHBOH, XapakTepH3yIOWEH ITY.
' TEHJEHIMIO, OTMEUaercss YCTONUMBLIH POCT ¢ INOCJEAYIOHM 3aMele-
uieM. [Ipu NOAKJIOUEHUMH MaTeépHasoB NocaeAHMX nATH JjeT (1984—
1988 rr.) nabuionaercd B Hauaje YCTOHUHMBLIE POCT, 3aTeM 3aMelJe-
HHE W B IIOcJepylomeM — HHTeHCHBHBIA cmah (tum III).
B mpolecce ycoBeplIeHCTBOBAHHS METOAHKH IIPOTHO3a ypoOXKad,
xJomuaTHuka [52] TeHIEHUHs YpOKaAHHOCTH B HEPBOM NPUOIHKEHHH
OTHCHIBAJIACH CJAERYIOIeH JorapugMHUUecKoll 3aBHCHMOCTRIO:

lg¥.=algx+ec, : (6 16)

rie J/ — OXHJaeMBIfl ypoxkKail 1o TPeHAy; X — HOMep roja; a, ¢ — KO-
3¢ PUIHEHTE 3aBHCHMOCTH.

Oasaxko npuMeneHHe 3Tofi GOpMyJibl Ha IPaKTHKE IIOKA3aJjo, 4To
3aBHCHMOCTb TAKOTO BMJA He OTpaxkaeT TEeHAECHUMH YPOXaHHOCTH
xjomyartuuka 3a 1985—1988 rr., xoraa nmpakTHYecKH Besje OTMedYa-
JOCh Pe3KOe CHIKeHHe ypoXKaHHOCTH XJonka-chipua. B csasu ¢ s1HM
AJIS SKCTPANOJIANMH TeHISHUHH yPOXKaiHOCTH XJIONUaTHHKA HCHOIb30-
BaJICsl METOJ rapMOHUUeCKHX BecoB: [ToipoGHOe onucanue NpHMEHEHHS
MeTONa TapMOHHYECKHX BECOB JJIS NpPOTHO3a TeHAEHIHH cpelHeH 00-
JIACTHOH YpPOXKAHHOCTH CEJbCKOXO3AHCTBEHHBX KYyJbTYD NIPHBOAUTCS
B psane pabor [86, 90], a Takke B MeroauueckMx paspaborkax [84,
87,91 n ap.]. I'Ios'romy CyThb AAHHOTO BONPOCA HA NPHMEPE MPOTHO3H-
poBaHHA ypOKANHOCTH XJONUAaTHHKA He OyJeT paccMaTpHuBaThCH.

Jas pacuera TeHAEHUHM YPOXKAHHOCTH XJONMYATHHKA HCIOJb30Ba-
JUCh €XKerojHble JaHHble cpefHell o6/acTHOH YpOXKaHHOCTH IO BCEM
kareropuaM xo3ga#cT. [lockoapky AanHa psAAa ypoXKaNHOCTH COCTaB-
asier Gosee 18 ser, pacueT TpeHza mo BceM 06JacTAM XJONKOBOACTBa
BHIIIOJIHAJCA ¢ (asoil ckosib3auero Tpesaa B 16 ser (k= 16) c co-
GJaI0JeHNeM BCeX Hpouenyp, coraacuo [86].

Ha puc. 6.4 nokasana JuHaMHKa cpejHell 06nacTHOH ypoxKaHHOCTH
xnomuaTHuka a1 Pepranckoit obaacru Ysbekckoli CCP. Kak BuaHo,
JHMHHMSA TPeHAa, pacCcuuTaHHas IO FapMOHHYECKHM BecaM, 6e3yCyOBHO,
6oJee NpaBUIbHO OTpPaxKaeT XOJ MCTHHHOH TEHJEHLHH, 4eM Jorapud-
MHpueckas 3aBHCHMOCTb. AHa/IOTMUHBIE DacyeThl TeHAEHLMH ypoxkKali-
HOCTH XJIONMYATHAKA OBUIM BEINOJHEHBl TR Xe U AJs APYrux obsacrei
pecny6aur Cpexnell’ Asun.

2. Ilporuosupyemas ypo;xaﬁﬂocm XJIOMYATHHKA N0 TPEHAYy COCTaB-
JsieT IepBoe caaraemMoe B ofIIeM NMPOrHOCTHYeCKOM ypaBHerun (6.15).
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BropbiM CAAraEMBIM ABJAETCH OTK/IOHEHHE YPOXAHHOCTH OT TPEHAA.
U3sMmeHerNe BeJHUWHB H 3HAKA OTKJIOHEHHs YPOXKAHHOCTH OT JH-
HUH TDEHJA 3ABHCHT TJIABHBIM o6pas3oM OT runpOMeTeopomruqecxnx
yCJIOBUHl BEreTallHOHHOrO MEepPHOAa H NPOUSBOACTBEHHLIX MEPONPUSITHH
KOHKDETHEIX JeT (YypOBHs arporexanxa)
Honrocpounblii NPOTHO3 YPOXKAMHOCTH C PABJIHYHOMH 3abJsarospe- -
MEHHOCTBIO paspabaTLiBajicsl MyTeM NOITANHON OUEHKH U yueTa THIPO-

Y ufea
3¢

s

15 H >l i.. - - ‘ L R Y "
1960 1965 1970 1975 - 1980 1965 1990
Puc. 6.4. [ynamiika cpexueli obnacTHoft ypoixafHOCTH XxionyaTHHKa B Depranckoi

ofnacru.

I — ¢aKkTHyeckne JnaHHBle; 2 — AaHHble, PACCUHTAHHBIE € HCNOJAL3OBAaHHEM MeTOJAa I'apMOHHYe-
- cKuX Becos (K = 16),

MeTeOPOJIOTHYECKUX YCJIOBHH, a TAK¥Ke NPOH3BOACTBEHHBIX MepONpHS-
it [92, 93]. C s1oft menpw HcCIENOBANHCH TPH NepHOAA: NOCEB —
NOSIBJICHHE MAacCOBBIX BCXOJOB, NOCEB — IBETEHHE, NOCEB — CO3peBa-
HHe KopoGouex xJOmyaTHHKA. VICXOJHBIMH MaTepHajaMH CJYXKHJIH
JaHHBIe OMOPHOW CeTH THAPOMETCTAHUMH M TOCCOPTOYYaCTKOB XJOII-
Kopojueckux pecny6auk Coserckoro Cooza.

BriGop npeinxTOpOB AJS ONEHKH OTKJIOHEHHE OT TeHAEHUHH ypO-
XKaWHOCTH OCHOBHIBaJICS Ha ydere OCOGEHHOCTEH arpoMeTeopoJiorhue-
CKO# W ' mpOM3BOACTBeHHON uHMopManuu. B paspabotky BoOLIH Te,
3JIEMEHTH IIPOH3BOACTBEHHOH HH(OPMAUMH, KOTOPHE OTPaxKaloT 0Co-
GeHBOCTH pa3BUTHS M (QOPMHDOBAHHA ypOKasA: CPOKH ceBa, MJOLIANH
noceBa M nepeceBa, MJOLIaayu OxBata (a3ofl LBeTeHHUs, rycrora CTosi-
HHSl DACTeHHH, YHCJA0 KOpPOOOUeK H T. A.

Bropas rpynna ¢akTopoB XxapaxkTepHayer paiHAlMOHHO-TEpMHYe-
CKHE YCJIOBHS, CyXOBeHHble SBJIEHHs, yBJaXKHEHHe W BoJooGecneyeH- -
HOCTB 1OCeB0B (00J1a4HOCTh, TeMIepaTypa W BJAXKHOCTh BO3IYXa,
ocajixH, pacxoanl BoAbi). IIpH 3TOM BO MHOTHX CAy4YasiX HCHOJb30BA<
JIMCh He CPeJIHHME BEJHWYHHBI, a MX CyMMapHble 3HAUCHHS 34 ONpeesieH-
Hble POMEXKYTKH BpeMeHHM, XapaKTepH3yIollHe pas3jiHuHble IepHOIBI
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paSBI/ITI/Iﬂ XJOnuYarnuka. B ocHOBe TAKOr0 mmxona JICKHUT Oéﬂleﬁf%BECT'

Hasa KOHLEIHIHA OHOJOTHYECKOro BPEMeHH.

* B namnoit paspaborke OHONOrHUECKOe Bpewa OTOXKJECTRASCTCS
¢ cyMMaMH 3(p@HEeKTHBHBEIX TeMIEepaTyp, YUCJAOM JHEH C BLICOKHMH TeM-
nepatypamu - (Bbille OIPEAEJNEHHOrO MpPeAena), CyMMaMu OCaKOB H
JeuinTa HACHILEHHs BO3AyXa H T. ., KOTOpbIe XapaKTepmonT pas-
JIUYHbIE 3TAIEl Pa3BUTHA XJONYATHHKA.

HsBecTHO, YTO BJHAHHE NMOYTH BCeX (PAKTOPOB BHeUIHEH cpelbl HA .

OCHOBHEBIE IIPOLECCH KH3HEesATeNbHOCTH pacTeHHl ((pOTOCHHTE3, Ibl-
XaHue, poCT, pasBuTHe, GOPMHPOBAHME H CO3PEBAHHE 3JIEMEHTOB IIpO-
JYKTHBHOCTH H T. [A.) SIBJSETCS HeJHHEHHLIM. DTO B MOJHOH Mepe OT-
HOCHUTCS M K KyJbType.xJomnyatuuka. Ilosromy BHagase Guia onpene-
JIeH BHJ 3aBHCHMOCTH OTKJIOHEHHS YPOXKaHHOCTH OT ee TeHAEHLHH
¢ xaxjbm us 40 BHOpaHHBLIX' HEepBOHAYAJLHO NOkaszatesell. Peayns-
TaThl NPOBEAEHHOIO aHAJHM3a I0Ka3aJH, YTO OCHOBHAs 4YacTh 3aBHCH-
MocTell uMeeT BHJ napabGosudecKux U Jorapu@MHUeCKuX . KPHBHIX,
a ocrasibHple 3aBHCHMOCTH OJH3KH K HPAMOJHHEHHBIM. Psaj nmoxasare-
Jied OB UCKNIOUEH U3 KHCCAEeJOBAHMA H3-32 OTCYTCTBUS YeTKOH CBA3H.
B urore 6u10 oTo6paro oxosio 30 NpeJUKTOPOB M IOJY4YEeHBl ypaBHe-
. HHA perpecCHu JJd OCHOBHBIX 3TaNOB pAa3BUTHA, BKJO4AsT Mpearnoces-
HOH ‘U TIOCEBHO! NEepHOAHL.

JLis OUEHKH CTeneHH GJaronpHATHOCTH YCJOBHH TOTOJLI HPeNo-
CEeBHOTO TI€pHOAa HCHQJIb?QBaJI&Cb CyMMa OCaiKoOB 3a II€EpHOL
1 mapra — Hauano cepa, NOCKOJBKY OCaJKH 3TOro IepHojga 06yCJoB-
JIMBAIOT CTENEeHb YBJAXKHEHUS! - BePXHEro IIaXOTHOI'O CJIOSl IIOYBHL M
BJUAIOT Ha KAUeCTBO M CBOEBPEMEHHOCTb nposonnmux B 3TOT IEpHOZ,
nmoJieBHx pabor.

OueHKy 61aronpHSITHOCTH HOTOXHbBIX ycJ0BHiH nocnenyxomero e-
‘pHoAa (Hawajo ceBa — IMOSBJEHHE MAcCOBEIX BCXOJOB), T. €. CJHOXHB-
LIHXCS YCJIOBHH IOTOAEI K MOMEHTY COCTaBJIEHMS IIEPBOTO IIPOTHO3a
YPOXAafHOCTH, MOXKHO OXapakTepH3oBaThb MOKA3ATENSIMH, YYHTHIBA-
IIUMH OCHOBHbIe (DaKTOPHl BHEIIHEH CpeJbl: paiualHIo, TEMa0 W BJary.
OHu BHIpaXkalOTCA yepes CyMMy HUXHeH (uau ofiue#) obmaynocry,
CyMMy. OCaIKOB, CyMMy 3 peKTUBHEIX TEMNepaTyp sa 30—50-HeBHbI
MEPHOA OT Hayaja CeBa HJM [aThl YCTOHUYMBOrO Tepexoja Temiuepa-
TYphl Bosayxa BecHo#t yepes 10 m 20 °C, a Takke myTeM yyera THAPO-
TepMuueckoro kospouuuenra I. T. CEJIHHI/IHOBa

Koppe siuNOHHLI aHa[H3 NOKa3aJl, YTO CBSI3b OTKJIOHEHHS ypoxkKaii-
HOCTH C KOJHYECTBOM OCaJKOB 3a mepHos 1 mapra — mauamio ceBa
cnabas u HeycroRuuBasd (xosdduuuentsl. Koppensuny Menee 0,3), s
uckaouenneM Yumkenrtckoit obaactu Kasaxckoii CCP, Hamaﬂraﬁcxoﬁ
n Camapkanickoft obsactefi ¥Ysbexrckoit CCP, rie cBsisu OKas3ajuch
Hosee rtecHpiMu: r = —0,717, r = 0,629 u 1 == 0,62 COOTBETCTBEHHO.

B mepuon Hawano ceBa — MaccoBoe TOSBJEHHE BCXOMOB pOJb H
BJHSIHHE OCAJKOB B (OPDMHDOBAHMH ypoxkast Gosiee oIlyTHMAa: KO3(-
QUIHeHTbl KOPPEeNAUMH PerpecCHOHHBIX 3aBHCHMOCTEH H3MensioTcs
B npejesax ot 0, 60 mo 0,87 mas cyMM 0CafkoB 3a 30-IHEBHBIH HOCEB-
HO# mepnofl. CBfA3H MeX/y OTKJOHGHHAMH YPOMKAHHOCTH H CyMMO#H
ocaikoB 3a 50 QHeH OKa3zajuch OYeHb HH3KHMH, 34 HCKJIOYCHHEM 3a-
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BHCHMOCTEH IS Kypraﬂ T1061«mcxon obJaacTu Tamxpmcxon CCP (
= —0,809). .

B ceBépHBIX panoaax XJIOHKOBO,LRCTB& Cpem{en Asun U B qHMKeHT-
CKO# 06JIaCTH B NEPHOJ HAuyaJsO CeBa -— NOSBJECHHE MaCCOBHIX BCXOIOB
C yBeJHYEHHEM OCAaAKOB HAG/iofaeTcs Nepexol OT TOJOKHTENbHOTO
UX BJHMSHHS HAa ypoXalil K OTPHIATEJNbHOMY, KOTOpOe TIPOSIBAAETCA
B S3HAKE M BeJHUYHHE OTKJIOHEHHS YPOXKaHHOCTH OT ee TEeHIEeHIHH..
B 1oxubix pafioHax Tako#l sddexkT OKashHBaeT Kak CJAMIIKOM MaJjoe,
TaK H 6ombl10e KOJHYECTBO OCALKOB. .

B paccMaTpuBaeMOM MNEpHOJE BJAHSHHE TEMIEpaTyp BOsJyXa Npo-
ABASANOCH OYEHb 3aMETHO, OCOGEHHO IIPH HCHOJb30OBAHHH CyMM d(dex-
THBHBIX TeMIepaTyp Bosayxa 3a 30-IHEBHBIH MepHOA, CYHTas OT HaA- -
yasna cesa, KO3(QQGUUHEHTH KOPPENSUHH H KOPPe/IsNHOHHbIE OTHOLIe-
HAs KOTOPHIX u3MeHswTes o1 0,490 po 0,820. [das CypxannapbrHCKOH
u Xopesmckoii objacrell YsbekucraHa OB HOJYYEHBl XOpPOUIHE
' CBSI3M OTKJIOHEHHS YPOXKAHHOCTH OT TPEHIA CO suauennsaimMu ['TK Ce-
JssHEHoBa 32 30-IHEBHHIU NepHOH, CYHTAA OT Hauana cesa (n= 0,777
ur= —0,722). »

KoppensiuHoHHBle 3aBHCHMOCTH yCTaHaBJIHBaJIHCb TaK¥kKe C CyM-
MaMy obuef- u HHXKHe# 06/JauHOCTH. XOPOIUKE CBA3H, KOTOPEE MOXKHO
HCIOJb30BATh KAK HPOrHOCTHYECKHE, TOJNYUEHEl MEXNY OTKJIOHEHHAMH
YPOXKAHHOCTH OT TPEHAA M KOJHYECTBOM HHIKHEH. ob6aadnocTH 3a
30-nHeBHbIE mepuon AJs OosblIHHCTBA obaacreli Y3bexucrana
Tapxuryucrana (TecHoTa cBA3H KoJaebuerca ot 0,60 xo 0,88). Anano:
IHYHLIE CBSA3H YCTAHARJIMBAJINCH TAKXKEe AJS BCEX 30H XJOIKOBOIACTBA
Azepbatipxmanckoit CCP [63 93].

B xJsonkoBoxueckux paionax Coserckoro Co103a BbICOKHE H OTHO-
CHTE/IBHO CTabHAbHbIE YPOXKAHU XJIONYATHHKA MOXKHO HOJYYHTB TOJBKO
IIpY OPOILIEHHH B COYETAHHH C BHICOKOH arporexHHkoil. Cunraercd, 4ro’
B YCJOBHAX TNOJHBHOTO 3eMJEeJNHS TEOPETHUECKH NOCEBHI XJOMYarT- .
HHMKa Bcerza MOryT GnTh ofecneueHrl BJaarofl., XJONKOBOAH CTPEMATCS
K 2TOMY, OJHAKO XOPOIIO- W3BECTHO, YTO B MAaJIOBOLHEIE T'OAbl, KOT[a
ouymaercs AeGHIHT NOJABHOH BOAH, NOTPEOHOCTb XJONYATHHKA .BO
‘BJIAre, [IPH BCEM KEJNaHHM, He MOXKeT OBITh YAOBJETBOPEHA MOJHOCTBIO!
B MHOroBoJHBIE IOJH, K COXKAaJEHHIO, HAGAI0OAaeTCs NePeNotB- XJ0m-
yaTHHKA. B TOM M JApyroM cayyasix oTMeuaercs CHHXKEHHe ypoxKas,
0cO6EHHO B MAaJIOBOZHbLIE T'OMLBL.

ViceiieioBaHHe BOAOOGECTIEUCHHOCTH TIOCEEOB XJOMYATHUKA IpOBO-
AHJIOCh HA MaTepuasax O pacXolax BOJH B PeKaX M BOXOXPAHHJIHINAX
Cpenneft Asun, Kasaxcrana u Aseplaiifxana 3a BereTallHONHE 1e-
proz. OHO NMO3BOJHIO COMOCTABHTh 3HAUGHHS OTKJOHEHHH ypoiKahHO-
CTH OT TPEHJa C pacX0JaMH BOABI 34 ampejb — CeHTAOpPh (B mpoOleH-
Tax OT HOPMHI) AJf Bcex obJacreft ¥Ysbekncrawa u JleHuHabaackoi
obnactu Tanxukucrama. B ocTanbhbix obnactax TamiXKukHCTaHa u
Omwcko#t obnactn Kuprusun Baaropecypcewl npammecxn €KeroHO
N03BOJISIOT O0ecneynBaTh NMOCEBH XJOMYaTHHKA Bjarof. Xopowwne sa~
BUCHMOCTH, XapaKTEpH3YIOIHecs 3HAUEHHSIMH KODPPEJNALHOHHBIX OTHO-

wenu#t or 0,72 no 0,85, HOJIyueHm TOJIBKO J:me 7 obGnacreft Ysbexu-
cTaHa. ' :
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Has yenoBuit AsepGaiifizKana CBA3H OTKJIOHEHHS ypox&anﬂocm oT
TPeHJa C PacXOJaMH BOALI HMEIOT BUJ NapaGoJHuecKoii KPHBOH H HX
KOpPEJIIMOBHEE OTHOWIEHHA u3MeHsores ot 0,726 no 0,807. B nan-
HOM CJIy4ae JJsi CTAaTHCTHYECKOH 06p360TKI/I 6paJsiich RaHHbE O pac-
XO0ZlaX BOABL 3a IEPHOb aNpelb—HIOHb, ANPENb—aABIYCT H ATpPeJb—
CEeHTAGDD, TeM CaMbIM OILEHHBAJOCh BJMSHHE = BJAArooGecHeueHHOCTH
TIOCEBOB HA ypOxKaH He TOJbKO HAYaJbHOTO, HO M NPAKTHYECKH BCETO
nepuoja sereramuu. Ha puc. 6.5 mokasana cpssbh OTKJIOHEHHE ypo-

~ Ay q/aa

! b | - |
400 so0 1200 Vwme

Puc. 6.5. CBAsb oTKIOHEHHH ypOKalAHOCTH XJOMUaTHHKA OT TpeHga AY ¢ pacxoiaMu
‘BOJH 3a anpedb—abrycT V B Asepbafinxanckoi CCP.

kafHOCTH XJomuatHHKa AY c pacxofamu BOHJ:I V sa ampesb — aB-
rycer s AsepGaiinkanckoit CCP.

Hasa -nmepuoja IoceB — IBETeHHe, KpOMe BJAroobecneueHHOCTH,
B K4YeCTBE OCHOBHBIX NMPEIUKTOPOB HCIONb30BANHCH CyMMbl 2 dexTuB-
HBIX TeMIepaTyp BO3AyXa, IIIOLIafH [OCEBOB, OXBAYEHHLIX IBETEHHEM
Ha 1 WiosIA, H IVIOIAJH 3eMeJb, epecesHHEIX H3-3a Heﬁnaronpnmﬂmx
YCJI0BHH NOrofibl BECEHHErO NepHoLa.

B xauecTse NMpPEAHKTOPOB PETPECCHOHHBIX 3aBUCHMOCTEH, XapakKTe-
PHUBYIOIMX IEPHOL MOCEB — PACKPHITHE [E€PBHX KOPOGOUEK H OTAEJBHO
nepuos  (QOpMHpOBaHMA KOpoOoueK XJONUYATHHKA, HCHOJb30BA/IUCh

-CyMMBbl 3(Q®{EeKTUBHLIX TeMHIepaTyp 3a TepHoibl ToceB — 1 centTabps,
nBereHue — 1 ceHTsbps W 3a HIOIb—ABTYCT, & TaKxkKe JNaHHBIE O IIPO-
IYKTHBHOCTH IOCEBOB M HAA3EMHON BereTaTHBHOM 3ejeHofi Macce
pacreHui.

Hns xapaxTepHcTHKH HeO1arONpHUATHBIX TEPMHUECKHX M BJarKHO-
CTHBIX YCJIOBHH BereTaiHOHHOI'O NEPHOAA MOACYHTHLIBAJOCh YHCJIO JHEH
C MakCHMaJ/bHBIMH TeMOeparypaMu Bo3ayxa Bbiute 35, 38 u 40 °C. Has
Asep6aiinxkaunckoit, CCP paccMarpuBasach TakXKe CBSI3b OTKJIOHEHHE
YpOXKAaNHOCTH XJONMYATHHKA OT TPeH[a ¢ CyMMOH AedHUHTa HaCHIIe-
HYs BO3JYXA W WHCIIO AHEH ¢ CyXOBesiMH 32 HIOHb—aAaBTYCT.

'Onpenenennoe BHHMaHHE ObIIO yHEJEHO OleHKE arpoMereopoJio-
PHYCCKUX  YCJIOBUI NEPUONA CO3PEBARHUSA K y6OpPKH ypoKas XJOMKa-

- Chlpua. OpHaxo CTAaTHCTHUECKHH -aHANU3 PacCMOTpPEHHBIX MaTepHaJJoB
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HEe 1aJl MOJIOXKHTEJBHOTO pe3yJ/bTaTa, Koacp(pnunemm KOppeNsiiul
- 6BUIM HH3KYE H 3aBHCHMOCTH He3HAYHMEBIMH.

Takum o0OpasoM ObLIO TOJY4eHO GOJBLIOE YHCJIO PErpecCHOHHBIX
3aBHCHMOCTE! OTKJOHEHHH YpOXKAHHOCTH XJONYAaTHHKA OT TPeHAa -
¢ IPOH3BOJCTBEHHO-arpOMeTeoposIorHueckuMy (pakropamu. B tada. 6.4

~ Tabanuna 6.4

Ypam{eﬂuﬂ s pacuera OTKJIOHEHHS cpenﬂeﬁ oGnacTHOH ypoxaliHOCTH XJAOMYATHUKA
OT JIMHHH TPeHAa,. Y30ekckas CCP Pepranckast obaacts

Homep Hpenemﬂ ny.)uﬁeueﬂu;x o
YpasHeHue perpeccun yDaBHeHUs TIPE IUKTOPOR

¥ = —0,088 - 107242 4- 0,47 (6.17)  4—70 mm
Y= —0,1674- 107222 4-0,1827Z — 4,14  (6.18)  20—100 Gamnos

= —0,2235 « 1072V2 40,37V — 14,5 (6.19) 55—120 %
¥ =0,00842T; — 7,63 ‘ (6.20)  680—1005 °C
¥ = —0,45 107*TE 4 0,19277 — 205,6 (6.21)  1900—2385 °C
¥ =0,019X — 13,5 (6.22)  625—740 TmiC. KOp/ra
¥ =0,0274M — 4,77~ - _ (6.23)  104—200 u/ra

NPHBENCHBE ypaBHeHHs cBfA3u Ajs Deprasckohr obaacrn Ysbexckoi
CCP, IPEJMKTOPbl B KOTOPBIX HMEIOT Clelyioliue o6osﬁat1enm

U —- CyMMa ocaikos 3a 30 AHell OT HAQYaJa CEBa, MM; :

Z — CyMMa KOJHYeCTBA HHUXKHEH oGJIaqucw 3a 30 IHeit oT Ha-
yaJja cepa, HaJisl; '

V—pacxomal BOJABI 34 BETeTAIHOHHEIH nepuon (anpeab—ceﬂ-
T46pb), % HOpMHI;

T3 —cymma 3 dekTUBHBIX TEMHepaTyp BOsiyxa (shimte 10 °C)
nepuoi jHarta cesa Ha 50 % muomanek ¢ yuerom mJomiajel nepe-
ceBa — 1 mioas, °C;

T¢ — cymMma 3(1)(13eKTHBHblx TeMIepaTyp BO3AyXa (BbIIHe 10°C) 3
Neproj 1arTa yCTOMYHBOIO IIEPEXOja TEMIEPATYpPhl BO3AyXa Becnon
yepes 10°C — 1 cenrsbps, °C;

~ X — NIPOLYKTHBHOCTH IOCEBA, THIC. KOP/ra;

M — yajsemuas 3eseHast Macca XJOMYATHHKA, 1i/ra.

[Tonyyennrie’ perpecCHOHHblE 3aBHCHMOCTH ITO3BOJISIIOT OLLEHHTDH
BJIMSIHHE NPOH3BOJCTBEHHO-arPOMETEOPOJIOTHIeCKHX (AKTOpPOB Ha Be-
JHYUHY , © 3HAK OTKJIOHEHHS YDOXKAHHOCTH XJONYATHHKA OT JIMHHH
Tpenga. [lostomy paspaboTaHHble KOJHYECTBEHHBIE 3aBHCHMOCTH
(Tpenna u OTKJIOHeHnﬁ) JIETJIH B OCHOBY IpeJJIaraeMoro MeToza Ipo-
rHO3a cpenHell 06j1acTHOH ypOXANHOCTH H BaJOBOro cb6opa XJOMKa-
ChIpLa ¢ 326J1arOBPEMEHHOCTBIO OT 7 0 3 MecsIes.

3. Tenepr paccMorpum Ha npumepe Depranckoit obaactu NOpAA0K
COCTaBJICHHS [IPOTHO3A.

ITporHo3er ypoxKafHOCTH H BaJIOBOrO c60pa XJONKa-CHpIa Mo AaH-
HOW METOAMKE COCTABJAIOTCA B TPH CPOKAa: B Mae, B NEPBBIX YUCJIaX
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Hiosisg U ceHTaA6pa. Mcxoas ua 3a6/aroBpeMeHHOCTH IPOTHO3a H Ompe-
IeJISIOUX arpoOMeTe0POJOTHIECKHX (DAKTOPOB - OCHOBHBIX - [IEPHOAOB
 Pa3BHTHS XJONYATHMKA, COOTBETCTBYIOIIHE IIPOTHOCTHYECKHE ypaBHE-
HYS BHIOHMpAIOTCS TakKUM 00pasoM, YTOOGH OHH OTpaXkajH TepMHUEcKHe
' ycaoBHA M BjarooGecneyeHHOCTb HocesoB. Hampumep, AJsi nepsoro
NPOTHO3a ypPOXKAKHOCTH o PepraHckod o0jactd Oepyrcst ypaBHEHHS
CBSI3H C MPEIHKTOPaMHM, XapaKTePU3YIOIUMH KOJHYECTBO OCAAKOB 32
. 30 nHe#t or Hauasa ceBa ¥ cyMMbl 3 (PEeKTHBHBIX TeMIIEPaTyp BO3JyXa
3a mepuoj nara ceBa Ha 50 Y% mnuaomazu — 1 urona. Iing sroporo m
TPEThEro .IPOrHO30B HCIOJB3YIOTCA IOKa3aTe]H BOA0OOECIEdeHHOCTH
(pacxoxrl BOJAB peX M KaHAJOB, 32 CUeT KOTOPHIX O6GecmeynBaeTcs
OpollleHHe XJIONMYAaTHAKA B AaHHOH# 06sacTH) H TeNn006€eCIeUeHHOCTH
(cymMBl 3¢ (exTHBHHIX TEMIepaTyp BO3/yXa BLIIe 10°C sa mepuon
nocesa — 1 M08 ¥ Aarta yCTOHUYMBOrO Iepexoja TeMIepaTypHl uYepes
10 °C Becnoit — 1 ceHTa6ps). AHajorHuHbBIM 00pa30M BHOHPAIOTCH
IPOTHOCTHUECKHE YPABHEHHs H M/ JAPYTHX xnonKOBonqecxmx obJa-
cTef.

VICXOAsl H3 W3JOMKEHHOrO s COCTABJEHHS nporHos3a B Mae Heo6-
XOIMMEl CJAelyIolye AaHHbE:

1) o cpenseii MHOTOJIeTHEH TeMnepaType BO3Jyxa ‘(3a amnpejb —
HIOHB);

2) o cpenuei cyTquon TeMnepaType BO3yXa M OCajKax 3a TEKy-
WHH I‘O,H,,, .

3) o muHaMHKe ceBa H nepeceBa;

4) 06 ofiel nJpLIafy II0CEBa H mepeceBa IO 06JACTH. '

Mz ceonox [ocarponpoma pecny6auku Gepercss farta ceBa, HA KO-
Topy1o Obl10 3aceqHo 1—2 % nJyomaan uaTepecyiomedl Hac o6JacTH.
Takoit marofi nJssi Pepranckoft obaactu 3a 1988 r. sBisgerca
11 ampensi. Hauunas ¢ 5TOf Aarthl, 1O JaHHBIM THADOMETCTAHUHH
®eprana, NOACUMTHIBACTCS cyMMa ocaakoB 3a-30 nueil. [Toacunrannas
cymma (b MM) samuceiBaercs B rpady 3 tab.ha. 6.5.

3nasa parth ceBa Ha 50 Y nuomane#i W TepeceBa no. obsacty,
a raxxe miomanu nocesa (191,3 Trc. ra) u nepecesa (35,8 Twic. ra),
10 ypaBHerHHio (6.2) HaxoAuM GPEJHIOI B3BELIEHHYIO JATy CEBa, KO-
Topas B AaHHOM cJydyae mpuxoauTca Ha 2 mas (rpada 2 rabxa. 6.5).
Ot 370#f HaTHl NMOJACYMTHIBAEM CYMMbI 5((DEKTHBHHIX TeMIepaTtyp BO3-
Ayxa [0 1 HIoasT, UCNOJb3ys AJs 3TOH LeJH (akTHUeCKHe NaHHBIE
0 TeMmepaType K MOMEHTY cOCTaBJieHdsl nporro3a (17 mas) u cpeanne -
MHOTOJICTHHE TeMIepaTyphl BO3AyXa N0 KJIMMATHYECKOMY CIPaBOYHHKY.
[Monyuennywo cymMMy 3¢ddekTHBHEIX TeMIeparyp Bosayxa (886°C) sa-
nuceiBaeM B rpady 4 taba. 6.5. Temepb MOXKHO NPHCTYIHTB K pacuery
OTKJIOHEHHs cpéjHelt obaacTHofl ypoxafinocTi OF JuHUH Tpenpa. s
35TOH IeJM HCIOJb3YIOTCH HNPOTHOCTHUECKHe -ypaBHeHus (6.17) m
(6.20), npencrasyennsie B Taba. 6.4. [TofcraBiasgs cyMMy OCaakoB 3a
30 nueit B ypasuenne (6.17), nosmyuum: AY = —00,58-10-2X (15)2 +
-+ 0,47 = 0,4 1n/ra. AHaZOTHYHBIM NyTEM HAXOLHM OTKJOHEHHE YpPO--
JKafHOCTH OT TPeHAa IO ypaBHeHUO (6. 20) AY = —0,00842 X 886 —
— 763 =—0,2 u/ra
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PaccunranHble OTKJIOHEHHS YPOKAHHOCTH BHOCATCS COOTBETCTBEHHO
B rpagsi 6 u 7 taba. 6.5. [anee onpeiensercs CpelHee OTKJIOHEHHE
ypOXKaHHOCTH MO ABYM pacueraM, KOTOpOe paBHSeTCs B AaHHOM CJy-
yae 0,1 u/ra u sanuceBaercs B rpady 9. A

Tenepsb onpezessieM TEHACHLHMIO CpeRHeH 06JaacTHOH ypoxKaHHOCTH
‘Ha IPOTHO3MPYeMBIH rof 1o dopmyJe

Vim=Y:+0, (6.24)

rne‘ym——'reﬂnenum YPOXKaKHOCTH HA MNPOTHO3HPYEMBIH TOZ; & —
ypOXKAHHOCTb NMPEALIECTBYIONIErO rojia N0 TPeH1y; ® — CpelHee sHa-
ueHHe NpHpOCTa QYHKUHH, OIIHCbIBaIOIIleIrI Tpem

‘Tabauua 6.5

" Cocrasienue TporHo3a ypO)KaPlHOCTH XAONYATHHKA C TOMOMBIO - 9KCTPANOJSUH
TEeHJEHIMH YPOXKAHHOCTH, Y36excxaﬂ CCP, <Depraucxaﬂ oﬁnac'rb

Pacyeruoe OTKJIOHEHHE OWAHHOCTD, U/ra
Cymua a2 yPOwaHHOCTH (u/ra) no Yp - uf
Cpenusasn ' - L
aTa * e
H%q:.na sagemen- | | Ho | & : 2 8 a
cesa D Haa nara g2 138 : B a g &
H| cesaD (o |E§ cpen- | & ] b @8
) - S u T 14 5] S| E 1
2 %o | of HAs |8 ED | R I
HE | BEQIRE & & 3 =g
oE |B=| S Bl 85 | % af 58
8 By (S8 o, ¥ | as |l & 5
Q| @R Ex | 2R o
1 2 |8 | a4 |5)6]| 7 8 | 9o | w | u-| 2]

v - IlepBeiit nporsos (17 mas)
llanpAeJm' 2 maga 16 886 0,4 —0,2 ~ 0,1 30,3 30,4 28,4 7,0
1988 r. 1988 r. ‘ :
Bropoit npomo3 (2 mons)
921 130 0,1 —4,17 —2,0 30,3 28,3 28,4 0,3

Tpemﬁ nporuo3 (2 cenrabps)
2061 136 0,7 —5,5 —2,4 30,3 27,9 28,4 1,8

3a 1988 r. paccunraHHas TEHAECHLHUS YPOKANHOCTH &zq COCTABIACT
30,3 u/ra . (cM. rpada 10 raba. 6.5). CnenoBatesbHo, HPOTHO3HpYEMas
ypomxafinocTb no Peprasckoll obsacti Ha 1988 r. paBHa ¥y = ¥rn 4
+ AY = 30,3 + 0,1 = 30,4 u/ra (rpada II). ®arTnueckasa cpenHss
obnactHas ypoKaHHOCTB coctaBasaa 28,4 u/ra, uro uwa 7,0 % MeHbiue,
YeM NPOrHO3HpyeMas ypoxKaiHOCTb.

Ilpn cocraBieHHH BTOPOTO # TPETHETO nporﬂosa ypOKaHHOCTH
XJOMYaTHHKA [JIsi pacyeTa OTKJIOHEHHS! YPOXKaHHOCTH OT TpeHija HC-
nosb3ytorcss cymma 3¢bGdeKTHBHBIX TeMIeparyp Bo3ZyXa 3a MHepHOJ
JaTa yCcTOHYHBOro Iiepexoja TeMiepaTtypsl Bosdayxa uepes 10°C Bec-
HOH — 1 centabpsa u pacxoxnl BoAH (B Y% HOpMBbI) 3a BereTalHOHHBI
nepuon  (anpenb—cenTsabpe). Pesyapratni pacuera AY, VYo m Vi
npejcTasJieHbl B TabJ. 6.5.

BasioBblit ypoxxkait xJonka-cepua no o6aacTu onpene.nﬂeTca 1o
€1ocofy, ONNCAHHOMY BHIIE (CM. ’1‘36.}1 6.3).
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' 3AKJ110inaHi45

OGo6miente MHOTOJIETHHX I/ICC.He,[LOBaHIfIPI B 06J1acm arpomereopo-
JIOTHH XJIONHaTHHKA A4J0 BOSMONKHOCTS BEISBHTD BJIHSHHE THAPOMETEO-
POTOrHUECKHX (aKTOpoB H. Heﬁﬂaronpmxmmx IOrOJHBIX YCJHOBHH HA
IPOLECCH POCTa, PAa3BUTHS H (OpMHDOBAHHA ypoiKas XJIONYATHUKA
pasaudHHIX coproB. Ha aTOo#f OCHOBe OBlIM paspaboTaHbl pPeKOMeHAa-
MM 10 BHIGOPY ONTHMAJbHBIX CPOKOB CeBa C HCIOJb30BAHHEM BEPOAT-
HOCTHBIX METOLOB NPHHATHA pelleHHs. Brepsbie GBUIO yCTaHOBJIEHO

* BJIMSIHHE arpoMeTeopOJIOTHYECKHX (DAKTOPOB HA JAHHAMHKY HaKOIJe-
HUSA HEJITI0NO03E ¥ APYTHe Ka4ecTBeHHbIe NOKA34TeNH BOJOKHA PasiHy-
HBIX 10 CKOPOCHEJOCTH COPTOB XJOMUATHHKA. JlaHO 06OCHOBaHHe
cyMMaM 3(Q@EKTHBHEIX TeMHeparyp Bo3ayxa Beime 18°C xak moxa-
3aTeJI0 TePMHYECKHX YCJIOBHH, HEOGXOMMMBIX /s GOPMHPOBAHHA KO-
poboueK XJONYaTHHUKA.

Jlansl peKOMEHJAUHH O OIpPe/eJeHHIO ONTHMAJBHEIX CPOKOB IIPO-
BejeHnsi Jedoananuu, crnocobhl OUeHKH 3(G(EKTHBHOCTH IPOBENEHHS
nedjonMannyu u MpHBEIEHb pacquhl BJIAXKHOCTH XJIONKA-CHIpLA B 3a-
BHCHMOCTH OT HOTOAHBIX YCJOBHH. '

B 3aBHCHMOCTH OT NOTPebHOCTH DA3JHYHEIX OTpacjeldl XJOIKOBOJ-
CTBa B JOJTOCPOYHOM IIPOTHO3€ ypoxKasl XJOIKA-ChIpLA IO OTAEJbHHIM
o6s1acTAM U pecryO/JHKaM H3/JI0XKeHbl PesyJbTaThl HCCJIEJOBAHHUS BJHSI-
HHS TIPOH3BOJACTBEHHBIX yc.nomm GHOMETPHYECKHX H MeTeopOJIOrHYe-
CKHX XapaKTePHCTHK HA YPOKAKHOCTb XJOMUATHHKA BO BCEX XJIONKO-
Borueckux parionax CCCP.

MHorue pesyabTaThl HACTOSUIMX HCCJELOBAHUE Bneﬂpeﬂm B Ipak-
THKY arpoMeTeopoJIOTHYECKOTO 00ecHedeHHss CeJbCKOX03AHCTBEHHOro
IIPOH3BOJACTBA M MOTYT OBITh HCIOJb30BAHH B JaJbHeHIINX paspabor-
Kax 10 MOJEJHPOBAHHIO NPOAYKUHOHHOTO IIpOLecca H METOROB Ipo-
rHO3a YPOXKafHOCTH XJIONYATHUKA U APYIHX KYJLTYP.
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