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B »Toii 3anMcke [OaHBl CPEJHEMHOIOJETHHE KIMMAaTHUYECKHE JaHHbIE IO OJWMHHAALATU
METEOCTAHLUAM, KOTOpbIE  OXBAaTbIBAIOT  OOJBLIMHCTBO  arpOKJIMMATHYECKHX  30H
LentpansHoil A3un.

Taxxe 3/1ech ONMCcaHbl AaHHbIE, KOTOpPbIE TPEeOYIOTCS Ul pacueToB rpadMKoOB IIPOBEACHUS
nonuBoB ¢ mnomomibto mporpammbl  CROPWAT -  cpenHemecsiuHas — €XKecyTOuHast
TEMIIEpaTypa, OTHOCHUTENIBbHAsI BJIAXKHOCTH BO31yXa, CKOPOCTb BETPA, IPOJOJIKHTEIBHOCTH
COJIHEYHOTO CHSIHUSA B dacax M OCAJKH, a TakKe€ METOJNOJOTMs PAcueroB. YCTaHOBKU IIO
YMOJIYAHUIO MAPaMETPOB KYJIbTYp M IIOYB HENPHUIOAHBI Uil ycinoBuiM LleHTpansHOM A3um.
CKOppeKTUpOBaHHBIE JaHHBbIE IO OCHOBHBIM IIapaMeTpaM KyJbTyp OCHOBaHbl Ha aHalIMU3e
MUHUMAaJIbHBIX TEMIIEPATYpP — INIABHOM (aKTOpPE POCTa TPOIMYECKHUX KYJIbTYpP. 30HBI K CEBEPY
or K3pm-Opabl u ropHele 30HbI Ha oTMeTkax Bbimie 800 MeTpoB HE MNOAXOIAT IJis
BBIPAILIMBAHUs TPOIUYECKUX KyJIbTYp. B Ipyrux 30Hax, 3a MCKIOYEHUEM 30H HA FOXKHBIX
rpaHMIaxX, PacroIOKEHHBIX HAa HHU3KUX OTMETKAaX HaJ YPOBHEM MOps, MEPHOI HICATbHBIX
YCIIOBHHA AJIS1 BBIPALIMBAHHA KYyJIBTYp KpailHE KOPOTOK M TpeOyeT amanTaluyd TeHOTHIIOB
KyJbTyp, W, BCIEICTBHE 3TOr0, KOPPEKTHUPOBKM napamerpos B mnporpamme CropWat nms
Windows.

Takxe B 3TOM 3amUCKe KPAaTKO OMHCHIBAIOTCS BBIXOJMHBIE TaOiunbl CropWat ais Windows.
KpaTtko u3noxeHo nporpaMMUpOBaHUE, BBINOIHEHHOE M-HOM COJOJKMM U PEKOMEHIYeTCs
o0paTuThCs K HEMY C TIPOCKOON O COCTABIEHUH CIPABOYHON 0a3bl JAHHBIX MO MOTPEOHOCTIM
B BOJE /Ui OCHOBHBIX KYJbTYp /Ui ONpENEJEHHOro auanazoHa YI'B W THUNOB MOYB.
[Ipunoxken mnpemnaraeMplid (GopmMaT MPENCTaBICHUS] BBIXOJHBIX JAaHHBIX B PE3yJIbTaTe
TAKeTHOH 00pa0dOTKM JaHHBIX, IMMOYYCHHBIX C UCTIOIB30BanueM nporpamMmmel CROPWAT.



1 BBEOEHMUE

MecTHast METOAOJIOTUSl OLIEHKH MNOTpeOHOCTEeW KyJIbTYp B BOJE OCHOBaHA Ha YpaBHEHHUU
WBanoBa 1yisi pacuera ucnapeHusi ¢ OTKpbITOoM noBepxHocTd Bojbl (Eo). MomuaHoB BhiBen
KOA(PUITMEHTHI KyIbTYp s pa3NIuyHbIX arpokiaumatudeckux 30H (K1 u K2), yBs3piBaromime
Eo c¢ osBanmorppancnmparueii kynsTyp (ETc). DT 3aBUCMMOCTH BIOCICACTBHU OBUIH
moaudunupoBansl Illpenepom. YpaBHenue HMBanoBa wucmonb3yer misi oneHkH Eo Toibko
temmeparypy. Takum oOpa3oMm, B BETPEHBIX M KAPKHUX IMYCTHIHHBIX YCIIOBUSX, TJi€ BEIMYMHA
COCTaBJISIIOLIEH a/IBEKTUBHOW SHEPrUM JIOBOJILHO 3HAUMUTENbHA, MOMPABKa B BHJIE 30HAIBHBIX
K03 uureHToB MosgaHoBa, UCHONb3yeMasi B 3TOM pPETHOHE, KpUTWYHA. [ Toro, 4roObl
onpenenuTh 3HadeHus: Kod(dduureHToB MoauaHOBa, HMCIONB30BAIOCH OOJBIIOE KOJIHMYECTBO
BECOBBIX JIN3UMETPOB, TAK UYTO JAHHBIC [0 HBANOTPAHCIUPALINH XJIOMUATHHUKA, TOTYyUYECHHbBIE TTPU
MOMOIIM MECTHOW METOIMKH, MOYTH CPAaBHUMBI C JAHHBIMU, IOJTYYEHHBIMH [0 METOJHKE
®AO'. KoodpdpuumenTsl Wi APYrHX KyIbTyp OBUIM OIPEICICHB HA OCHOBAHHH MEHBIICTO
KOJIMYECTBA SMIIMPUUECKUX JaHHBIX, TAKUM 00pa3oM, WX BEJIMYMHBI AJIs MIIEHUIbI U JIOIEPHBI
OKa3aJIMCh TOPa3I0 MEHee CXOIHBI ¢ Kod((hUIIMeHTaMu, MOTyYeHHBIMH 10 MeTouke DAO.

MecTHast METOJIOJIOTHUS COCTaBIEHUS T'paUKOB MPOBEJIEHUS TOJIUBOB HCIOJIB3YET METO]
CYTOYHOTO BOJHOTO 0anaHca, 4TO TakXke ucnoib3yercss B meroanke ®AQO, 3a UCKIIOYCHHEM
TOTO, YTO B MECTHOM METOJIUKE «JIOCTYMHAs BJara» B MOYBE — 3TO COJAEPKAHUE BJIaru B IIOYBE B
mpenenax MEXKIY BIAKHOCTBIO TOYBHI TMpH TpenenbHOW moneBod BiaroeMkoctu (FC) wm
BO3AYIIHO CyXOW MOYBOM. B MeCTHOW MeTOaMKE NJis ONpEeNesIeHUs NaThl MPOBEACHUS MOJIMBA
UCTIONIBb3YETCS «IPOLIEHT OCTABIICHCS AOCTYITHON ITOYBEHHOW BJarm» B KOPHEOOUTAaeMOH 30HE,
a HEe HCTOILIECHHE «IETKOAOCTYNHOM Biarn» no meroay ®AO. [lnsg xyonyaTHUKa pe3ysibTaThl,
MOJTyYEHHBIE 110 00EUM METOAMKAM, OKa3aJIUCh OY€Hb OJIM3KUMU, YEro HENb3s CKa3aTh O IPYTUX
KyJbTYpax_.

Mertononornss ®AO’ HCrONB30BaHa B nporpamme CROPWAT 7.1 (u B pycckoil Bepcuu
nporpammbl CROPWAT 7.0). Hemocratkom mporpammbl CROPWAT sBnsieTcss oTcyTcTBHE
aBTOMATHYECKOW KOPPEKTUPOBKU HA MOANUTKY KOPHEOOUTAEMOM 30HBI U3 TPYHTOBBIX BOA. W3-
32 BBICOKOTO YPOBHS TPYHTOBBIX BOJI, NOANNTKA U3 TPYHTOBBIX BOJ B HACTOSALIEE BPEMS B
cpeaHeM olieHHBaeTcss Ha ypoBHe 50% oT moTpeOGHOCTel KynbTyp B Bojxe B LleHTpanbHOIM
Asnn”. [Iporpamma CROPWAT He mpenmnHasHaueHa I8 TMAKETHOW OOpaOOTKH JaHHBIX 10
notpeOHOCTAM B Boxe, HO T-H Comoakuil paspabortan makpo-untepgeiic B MSAccess, uto
YOPOIIAeT KOPPEKTUPOBKY MCXOAHBIX MapameTpoB. OH Takke Hamucaja mporpammy ajst yuéra
HNOJNUTKH M3 TPYHTOBBIX BOJ Ha OCHOBE YpaBHEHHUS XapyeHKO (MOAM(DUIIMPOBAHHOTO
XopcToMm), U B HacTosiee Bpems oH numeT MS-Excel makpoc s 3anmucu Hanbosiee BaKHBIX
KOMIIOHEHTOB BBIXOJHBIX TaONmuI 1Mo rpadukaM MpOBEACHUS NOJIMBOB U3 MPOrPaMMBbI
CROPWAT.

B nporpamme CROPWAT 3anokeHbl 10 yMOJYaHHIO OHOJIOTHUECKUE MapaMeTphl JUIs
OCHOBHBIX KYyJIbTYp, HO OTH IapaMeTpbl HENPUIOJHBl JJIi TPOMMYECKUX KYJIbTYD,
BbIpaniuBacMbelXx B LleHTpanbHOM A3uu, u3-3a O4EHb KOPOTKOIO IEpUOJa IEHCTBUTEIBHO
TPOIUYECKUX YCIOBHM. DTOT MEpPUOJ IJIMTCS NPUMEPHO C Hayaja UIOHA M JO0 CEpPEAUHBI
ceHTs0ps. Taxke OHM He MOAXOAT AJIS KYJIBTYpP YMEPEHHOIO KJIMMaTa B BUJy O4€Hb OBICTPOTO
YBEIIMYCHUSI JIHEBHBIX TEMIIEpaTyp B JIeTHHHA mnepuon. Kputuueckum QaxTopom st
TPOIIMUYECKUX KyJbTyp SBIS€TCd HE JHEBHas TemIeparypa (MakcHUMalbHas CyTOUYHas

! Mpoekt WARMAP (MccnepoBaHne Bogononb3oBaHus M cenbxoanpoussoactea B LIAP), O63op

CerlbCKOX035MCTBEHHOrO cektopa, Tom 4, 1996r.

2 Mpoekt WARMAP, O630p cenbCcKoxXo3siMCTBEHHOro cektopa, Tom 4, 1996r.

3 PykoBoactBo ®AO Ne56 «[llousbl 1 nouBeHHas Bnaray, Pum, 2000r.

* Mporpamma WUFMAS (Mpoekt WARMAP2), OTUET 3a 1997 CenbCKOXO3SMCTBEHHbIN rog,



TeMIIepaTypa), a MHHMMallbHas TemriepaTypa Houbioo. Hounas temmneparypa B 15°C 00bI4HO
UCTIONB3YyeTCs, KaK KPUTUYECKHH MOpor, B OCOOEHHOCTH MJsi XJoM4yaTHUKAa. B mouBax
LlenTpanbHOi A3nuM B pe3ynbTaTe BHIBETPUBAHMA JOMUHHPYIOT (Gpakuuu meUtd. [IpuHATBIE B
nporpaMMe CROPWAT 1o yMonuaHuio BeIMYMHBI JOCTYIHOM BJIard B IIOYBE M CKOPOCTH
MH(UIBTPALUU, JIOJIKHBI OBITH CKOPPEKTUPOBAHbBI COOTBETCTBEHHO.

B or1oit 3amucke mpeAcTaBieHbl CKOPPEKTHPOBAHHBIC MapaMeTphl KyJIbTYp U TOYB IS
nporpaMmMbl  CROPWAT, ocHoBaHHBICE Ha OOOOMICHMM H aHAjIW3e CPEIHEMHOTOJICTHUX
KJIMMAaTUYEeCKHUX JTAaHHBIX C | 1-TH pernpe3eHTaTuBHBIX METEOCTAHIIHH.

2 KIMMATUYECKHUE OAHHbIE

B npunoxenun Haxoputes Tabimuna Nel, o6o0maromas cpelHEMHOT0JIETHUE KIMMAaTHYECKUE
nanHble. KonnuecTBo s1eT HAOMIOAEHUM, 10 KOTOPBIM PACCUUTAHBl 3TH CPEIHEMHOTOJETHHE
JaHHbIE, HEU3BECTHO. YKa3aHHbIE KOOPAUHATEI COOTBETCTBYIOT OMMKANIINM K METEOCTAHIUAM
ONBITHBIM Xxo3siicTBaM nporpammsel - WUFMAS, nostoMy BO3MOXHO OTH KOOPIHUHATHI
HOHANOOUTCS CIEeTKa CKOPPEeKTHUpOoBaTh. J[aHHBIE MO CpeHMM MHHHMAJIBHBIM TEMIepaTypam,
noigydeHHele ¢ MereocraHuuu B [OxkHom KazaxcraHe, He comiacyloTcs C JIaHHBIM,
HOIYYEHHbBIMH ¢ OJIM3KO PAaCHOJOXKEHHOH MereoctaHiMd B CbIpapbe, M JIOJDKHBI
paccMaTpuBaThCSl KaK COMHUTENbHblE. CpelHeMeCsUHble 3HAYEHMsI CYTOUYHBIX TeMIeparyp,
OTHOCHUTEJIbHASI BJIAXKHOCTh BO31yXa, MPOJOKUTEIBHOCTh COJIHEYHOIO CHSHHMA B 4Yacax,
CKOpOCTh Be€Tpa U OCAJKH HENOCPEACTBEHHO MCIIONB3YIOTCS A BBOJAa B MPOrpaMMy
CROPWAT pmns ETo mo merony Ilenmana, ycoBepmeHcTBoBaHHOTO MoHTH(OM. Cpemnss
CKOPOCTb BETpa — HauMEHEeEe HaJeXHas BEJWYMHA M3 MECTHBIX JAHHBIX B BHIY
HECOBEPUIEHHOCTH METOJla U3MEPEHUsl U pacrojiokeHus: Qurorepa Ha 11-merpoBoii BeICcOTE, B
TO BpeMs Kak no cragaapraMm @AO aHEeMOMETp JODKEH YCTaHABJIMBATHCS HAa BhICOTE 6 METPOB
HaJl HIOBEPXHOCTBIO 3€MJIM, HO Ha 9TO ObLIA CEIaHa IOIPaBKa.

21 Temnepartypa

Boeibop natel mocaaku KyJabTyphl U MPOJOJKUTEIBHOCTh TEPBBIX JBYX CTaaudl pa3BUTHS
KyJIbTYpbl (IIEPBOHAYAILHOIO M BETETATUBHOI'O) BO MHOTOM 3aBHUCST OT MWHHUMAJbHBIX
TeMIIepaTyp, a MPOJOJKUTEIBHOCTh BTOPBIX  JBYX CTaJAWd  Pa3BUTUA  KYJIbTYPbI
(uBeTeHue/GpopMUpOBaHUE TIUIOAOYTEMEHTAa M cOOp ypoKas) BO MHOTOM 3aBUCHT OT
MakCUMalbHBIX TemmepaTyp. Ha rpadukxe 1 mokazanbl Te JaThl, C KOTOPBIX HOYHAs
TeMmIeparypa nepecraer mnaaarb Huxke 15°C — 3T0 mnpumMepHO Ta TeMmmeparypa, KoTopas
SBJISETCS KPUTUUECKOH /17151 Hayasa ObICTPOro BEreTaTUBHOIO POCTa TPOMUUECKHUX KYJIBTYP.

B K3pu1-OpauHckol 007acTH caMoe XOJOJHOE BpEeMS roja dTO CEpPeIMHA 3WMbI, HO IO Mepe
HACTYIUICHHSI BECHBI TeMmepaTypsl B HapbiHCKoOH 06nacTr, KOTopasi pacroioskeHa Ha BBICOKHX
OTMETKaX, OCTAIOTCS HU3KHUMHU TOpa3fo AOJbIIe W 3Ta 00NacThb SBJSIETCS TOCIEHAHEH, rie
HOUHbIE TeMIlepaTypsl ycTaHaBiuBawoTcs Beiie 15°C. 3a nckimouenuem CypxaHAapbUHCKOM
oOnactu, BO BCeX 00JACTAX CIy4YarOTCSl HOYHBIE 3aMOPO3KM U CPEIHAS MUHHUMAJIbHAs
TEeMIIepaTypa HIDKE HyJsl COXpaHseTcs, 1Mo KpailHedl Mepe, A0 Mapra (IO Havyala mapra B
CelpmappHHCKOH o0macTh W J0 cepeaunsl  ampeias B K3pur-OpmuHckoit  00sacTH).
CpennemMecsyHble MUHUMAIBHBIC TEMIIEPATYPBI 0 KaXKI0W CTaHIUH Moka3aHsl Ha ['paduxe 2.
Jensb, korna muauManbsHasg temneparypa pgocturaet 0, 5, 10 u 15 rpagycoB BeCHON U OCEHBIO,
OBbUI PaCCUUTaH C IOMOILBIO IMIUPHUYECKOTO IIOJTMHOMHOT'O YPaBHEHMSL.



Mpachmk 1 U3MeHeHue TeMNOB yBenu4yeHUs
MUHUMalbHbIX TeMnepaTyp BeCHOM No o6nacTsiM permoHa
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padmk 2 CpegHemMecsiyHble MUHUMalbHbIE TeMNepaTypbl B
K3binopauHckon obnactu

Temnepartypsl (rpag C)
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Kon-Bo gHen HauuHas ¢ 15 sHBaps

[TpomomKUTETLHOCTh TIEPUOJOB XOJIOJHBIX HOYHBIX TEeMIlepaTyp Moka3aHa Ha [paduke 3.
OO0nacTy pacrooKEeHbI B TIOPSIKE YBEIUYCHHUS TPOAODKUTEILHOCTH IIEPHOIOB, KOTa HOYHBIC
TEMIIEpPAaTypbl NPEBBIMIAIOT 15 rpaaycoB, Tak YCTAaHOBJIEHHWE TaKUX TEMIIEpaTyp O3HAYaeT
Havaio J(QQEKTHBHOTO BETETAIMOHHOTO IEPHOAA Ui TPOMHYECKHX KyJIbTyp. [luamazoH
MPOJOHKUTEIFHOCTH BETETAIIMOHHBIX TIEPUOOB COCTABISIET OT 66 nHell B HapeiHckoit obmactu
(pacmonoxxennoit Ha oTMmeTkax 1800 metpoB) mo 159 muert B CypxaHmapbHHCKOW 007acTH,



pacnojiokeHHOM Ha oTMeTKax 390 METpOB M MO FOKHOM TpaHUIlE KOTOPOM MPOTEKAET peKa
AMypaapbs. DTOT JUana3oH SBISETCS KPUTHUYECKUM, TaK KaK OOJBIIMHCTBY TPOMHYECKHUX
KyJIBTYp JUIsl co3peBaHus TpeOyeTcs 6onee 90 mueit, yto uckmovyaer Hapeiackyto, UyHCcKyo u
ceBepHylo dYacTh K3bUI-OpamHCKOW oOnacTel, Kak HENPUTONHBIC JJIsS BBIPAIIUBAHUS
TPOMIMYECKUX PACTCHHH (3aMeThTE€ TaKXKe, YTO BereTaluoHHBIN mepuon s HOkHO-
Kazaxcranckoii 001acTH HACUUTBIBAET BCEro 69 MHEH COrIacHO MMEIOIIMXCS METEOJAaHHBIX, HO
MaJIOBEPOSITHO, YTO 3TO TaK HA CAMOM JIeJie).

MNpacdmk 3 MN3mMeHeHMe Konn4yecTBa HOYEM C TemMmnepaTtypamu
Bbllle onpeaenéHHOro MMHMMyMa No obracTsiMm permoHa
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Ha I'paduke 3 Taxke moka3aHO KOJMYECTBO CYTOK B TOAY C O€3MOPO3HBIMH HOYAMH, KOTOPOE
pacmipenensercst B auanazoHe oT 365 cytok B CypxanmapsuHckou oOsmactu 1o 210 cyTok B
K3bu1-OpauHckoit 00macT.

2.2 Ocapku

30HBI, PacHOJIOXKEHHbIE BOJIM3M TOp M IOJBEPrarolluecss BO3ACHCTBHIO BETPOB, AYIOUIMX C
CeBepo-3amaja, BIIAXKHEE, 4eM 30HbI, HAXOJAIIUECs Ha IOr0-BOCTOYHBIX CKJIOHAX TOp U B
HU3UHHBIX paBHHMHaX. Camoe OOJbIIOE KOJIMYECTBO OCAJAKOB BBINAJAeT B TEUCHHUE 3UMBI U
paHHEH BECHOM M JEQUIUT OCAJKOB YBEIMYMBAETCS TOJIBKO BECHOM, MO Mepe MOTEIUICHUs
norofsl. Takum 00pa3oM, 3a UCKIIIOYEHHEM OOrapHBIX KYJBTYp, BBIPAIIMBAEMbIX B IIPEArOPhAX
Ha 0oJiee BHICOKUX OTMETKAaX, OCAJKH HE3HAUUTENIHHO MOKPHIBAIOT MOTPEOHOCTH OOJIBIIMHCTBA
KyJbTYpP B BOJE.

[Tporpamma CROPWAT mnpeziaraer Habop MeTOJIOB JJIsl OLIEHKU 3()(HEKTUBHOTO KOJIMYECTBA
ocaakoB (ER), kak momu oT oOmiero xonmuecTBa OCaaKoB. J[Ba M3 3TUX METOAOB SIBISIOTCS
HanboJee BAXKHBIMH - 3TO aJITOPUTMBI, pa3paboTaHHbie MUHUCTEPCTBOM CEIIbCKOTO XO3sICTBA
CHIA (USDA) u ®AO. Metoxg USDA y4uTBIBaeT MOMpPaBKy Ha MOBEPXHOCTHBIN CTOK BO BpeMs
WHTCHCHBHBIX JOXKACH M HA WCIApeHUe JOXKAS C TOpsiueld JUCTBBI PACTCHHA W TIOYBHI.



Metoauka @AO ocHOBBIBAETCS HA BEPOSATHOCTHOM aHaM3€e JAHHBIX 10 OCAJKaM CO BCETO MUpPa
U OLIGHHUBAET BEPOSATHOCTH A((EKTUBHBIX OCAJKOB B 75% OT UX (paKTUUECKOW BeIUYUHBL. B
CBA3H C OCOOEHHOCTSAMHU MPOTPAMMBI, MOCIEAHSSI METOJIUKA SIBISIETCS Oojiee NprueMiIeMon, HO
JUTS MOJICITMPOBaHUS 3PPEKTHUBHBIX OCAIKOB IS PEYHOro OacceiftHa 6oJiee MmoAX0IUT METOIUKA
USDA.

2.3 [pyruve knumMaTu4eckue napameTpbl

OtHOocHUTENbHAS BIAXXHOCTD BO31yXa 3HAYUTCIBHO HU3SMCHACTCA B IMPCACIaX OT IMMHKOBBIX
BEJUYMH B KOHIE 3UMBl JI0 MUHHMYMa B HIOJI€-aBIyCTe, HO IIpU 3TOM OHA HE HUMEET
HEMOCPEICTBEHHOTO BO3JCHCTBUS HA Pa3BUTHE KYIbTYp, 32 UCKIIOUEHUEM, BO3MOXKHO, TOJIBKO
TEX KYyJbTYp, KOTOpBIC IPEAPACIIONOKEHBI K OOJE3HSM JIHCTHEB, a TakKXKe IOBBIIICHHAS
BJIQKHOCTh BBI3BIBACT 3arHMBAaHHUE KOPHEM BCXOJOB XJIOMYaTHUKA BecHOW. Bemmumna
COJIHEYHOM paJMalliy 3aBUCHT OT KOJIMYECTBA YacOB COJIHEYHOTO CHUSIHHMSI M OHa BENUKa, 3a
HUCKIIIOYCHHUEM JOXKJIMBBIX NICPUOJOB B KOHLIC 3MMblI U Ha4dJIC BCCHBI. HN3MeHeHUs BeIIMYHHBI
COJIHEYHOM paJinallui UMEIOT ciaboe BIHMSHKE Ha POCT OOJIBIIUHCTBA KyJIbTYp. CKOPOCTh BETpa
U3MEHSAETCs OOBIYHO OT HU3KOM 10 CpellHel, C HECKOJIBKO 00Jiee CUIIbHBIMU BETPaMU BECHOM BO
Bcex obOmacTsax. Kpome BBICOKOTOpBs, Hambojiee BETpeHOW 30HOW sBisercs Jkum3akckas
007acTh, I7Ie BeTpa AYIOT B Y3KUI TYHHEIb MEXIY TOPAMH.

2.4 DJBanoTpaHcnupauusa 3TanoHHou KynbTypbl (ET,)

ITporpamma CROPWAT paccuuThiBaeT CyTOUHYIO 3BanoTpaHcnupauuu KyiabTypsbl (ETc) nHa
OCHOBE PacCUMTaHHOW 3BallOTPAHCIUPALNH TMIOTETUYECKOW STAJIOHHOW KYJBTYPhI, KOTOPOU
SBJISIETCS TpaBa, BhIpanuBaeMas B xopomux ycnoBusx (ETo) u xak Ol pacTymias Ha TOM e
1ojie, YTO M peanbHasg KyabTypa. Pacuér mnpoBoauTCs NOpH MOMOIIH HEPEXOJHOTO
kodpduuuenTa ans KOHKpeTHOM KynbTypel. Ilo MexayHaponHomy cornamenuto ETo
oueHuBaercd B nnporpamme CROPWAT c nomoiupto metoga [lenmana, ycoBepIIEHCTBOBAaHHOTO
MoHTi(pOM. DTOT METOJ YYHUTBIBAET pajUalMIO MO KOJHUYECTBY YacCOB COJHEYHOIO CUSHHS U
TEMIIEpPATypy BO3[yXa U 3aTEM U3 PAaCCUMTAHHON BEIWYMHBI 3BANIOTPAHCIHPALUH C MOMOILBIO
KOPPEKTHPOBKM Ha BO3JCHCTBHE CKOPOCTH BETPA M OTHOCHUTEIBHOMW BIIAKHOCTH BO3AyXa
M0JIy4aroT IBANIOTPAHCIIHPALIUIO ITAIIOHHON KyJIbTYPBHI.

3 TNAPAMETPbI KYJIbTYPbI, BBOOUMBIE B MIPOrPAMMY CROPWAT

3.1 [dara nocagku

Camas paHHsis peKOMEH]lyemasl JlaTa MocaJIKi 3TO Ta JlaTa, Korja MUHUMallbHas TeMIleparypa
BecHOU nmogHuMaetcs Bbie 0°C win 5°C B 3aBUCHMOCTH OT KYJbTYphI (Tabnwuia 2). PeaasHo
CYIIECTBYET MIMPOKUH pa3dpoc JaT MOCAJKH, TaK KaK B XO3sSMCTBaX HAOIIOMACTCS HEIOCTATOK
CeJIbXO3MAIINH, HEOOXOIWMBIX [UIsi TOro, YTOOBI 3TOT pazdpoc cokparuth. OYeHb YacTo
MocaJKa OTKJIAAbIBACTCS W3-32 HE3aBEPIICHHOCTU TMPEANIOCEBHOM TMOATOTOBKH 3€MIIH, H
OTHOCHUTEIIHO YaCTO PAaHO Ca)kaeMble KYJbTYpbl HOTHOAIOT OT MO3AHUX 3aMOPO3KOB, U3-3a YEro
NPUXOJUTCS TepeceBaTh Mojis. [lo 3TUM NpUYMHAM TPU BBOJAE HJICATBHOW JaThl MOCAJKH
JIOTTYCKAeTCsl HEOOJIbIIOE OTKJIOHEHHE OT KpUTHYeCcKOoM Temmeparyphl. Kykypy3a Ha cuioc u
MO3/HUE OBOIIY OOBIYHO BBIPANIMBAIOTCA KaK BTOPBIC KYJIBTYpPHI IOCe cOOpa ypokas 03UMOM
MIICHUIBI, TaK YTO JaTa WX IOCAagKH CBs3aHA C BEPOATHOW JaTo cOopa yposkas O3UMOM
MIIeHULIBI. BOTBIIMHCTBO OpolIaeMOi MIICHHUIIBI BBICEBACTCS KaK 03MMas KyJIbTypa B OKTIOpE.

3.2 TpoaomxknTenbHOCTL BereTauMoOHHOro nepuoaa

B Tabnuue 2 B npuI0KEHUHU MOKa3aHbl CKOPPEKTUPOBAHHBIE JIaHHBIE 110 NPOIOJKUTEIBHOCTH
4ETBIPEX CTaJUM PA3BUTHA KyJIbTYD 3a BECh BET€TAllMOHHBIHM IEPUOJ AJI1 OCHOBHBIX KYJIbTYD (B



Tabnuue 3 nis puca NPUBOASTCS JIAHHBIE 1O MPOJOJIKUTENLHOCTH O-TH CTaJuil Pa3BUTHS).
JlaHHple O TPOAODKUTENHHOCTH NEPBOHAYAJIBLHOH CTaAUM Pa3BUTHUS KYIbTyp (MOSBICHUE
BCXOJIOB U HMX pa3BuTHe), 3anokeHHble B nporpaMmmy CROPWAT mno ymomuanuio, Obuin
3HAUUTEIBHO TIEPECMOTPEHBI M CKOPPEKTHPOBAHBI B 3aBUCHMOCTH OT TOW JaThl, KOTJa
MUHUMAaJIbHbIE TeMIEparypbl HauuHatoT npesbiate 15°C. Jlns Tpomnuyeckux KyJbTyp,
BBICEBAEMBIX BECHOM, 3TOT MEPUOJ JUIUTCSA 3HAYUTENbHO JoJblie. [[1s KyJbTyp yMepeHHOro
KJIIMaTa, BBIPAIIUBACMBIX B KAPKUX KIMMATHYCCKUX YCIOBHUSIX, MPOJIOJDKUTEIBHOCTh CTAIHH
MEPBOHAYAILHOTO Pa3BUTHSI HECKOJIBKO KOpOUe.

Craausi BereTaTMBHOTO POCTAa 3aBEplIAECTCs IBETEHHEM, M 4acTO 3Ta CTaJus yKOopauMBaercs
u3-3a (DPU3MOJIOTHUECKOT0 BO3pPAcTa PACTEHUs, KOTJa OHO JIOCTUIAeT ATOM CTaJuM Pa3BUTHUS.
Hanpumep, ecin XJIOMUaTHUK IOCaXKEH 1 amperns M CTagusl €ro BEreTaTUBHOIO Pa3BUTHS
HAuUMHaeTCs TOJIBKO 7 MIOHA, paCTEHHUE YK€ UMeeT Bo3pacT Oonee 9 Henenb. CrnycTs BCero Tpu
HEeleaM MOSBIIAIOTCS ILBETBI M CTaJMs BEreTaTMBHOIO pocTa 3aBepluaercsa. Beicokue
TEMIIepaTypbl B CEpeMHE JieTa TaKXKe COKpAIIaloT MPOJODKUTENIbHOCTh CTAaAMN I[BeTeHHUs,
o0pa3oBaHus IUIOAORJIEMEHTa M CO3PeBAHHs ILIOAA [0 CPABHEHUIO €O 3HAYCHUSIMH,
3aJI05KEHHBIMU B IIPOTPAMMY II0 YMOJTYAHHUIO.

3.3 KoadpuumeHTbl KynbTYp

B OCHOBHOM MOHO HMCIOJIB30BaTh KOI(GHUIHMEHTH KYJIBTYp, 3AJ0XKEHHBIC IO YMOJYAHHIO B
nporpamMy CROPWAT, a B Tabmnuiie 4 mnpUBOIATCS HECKOIBKO CKOPPEKTUPOBAHHBIC
KOOPQUIUEHTBI  KyJIbTyp. XJIOMYATHUK SIBISICTCS TPUMEPOM  JOCTH)KCHHHM  MECTHBIX
CEJIEKIIMOHEPOB, KOTOPBIM YJajoCh aJaNTHPOBaThb KyJbTYPY € JJIMHHBIM BEreTallMOHHBIM
NepruoaAOM Jid BbIpalllMBaHUA B YCJIOBUAX KOPOTKOI'O BETCTAIIMOHHOI'O ICPUO/IA. B PE3YIbTATE
ObUIM BBIBEJIEHBI MATIOPOCIIbIE PACTEHUS XJIOMYATHUKA, KOTOPBIE 1aXKe B IIEPUO]] CO3PEBAHUS HE
JOCTHUTAOT TOJHOTO JIUCTBEHHOTO MOKpoBa. Koahdumnuent takol KyabTypsl HMEET MEHBIIYIO
BCIMYMHY I10 CPAaBHEHHIO C HOPMAJbHO Ppa3BUTOW KyJbTypod. UTOOBI CKOMIIEHCHPOBAThH
MaJICHBKUH POCT XJIOMYATHHUKA W CICIOBATEILHO MEHBIICE KOJIMIECTBO KOPOOOUEK Ha KaXKIOM
KyCTe, B XO3fHCTBaxX peruoHa ryCcToTa CTOSHHS pPacTeHHH XJIONMYaTHUKA B TPU paza Oosblue
HOpMbI (120000 pacreHuii xyonmyaTHUKAa Ha TeKTap Mo cpaBHeHHIO ¢ HopMmoit B 40000). Oto
03HAuaeT, YTO HOpMaJlbHasi ypOoKaHOCTh XJIOMYaTHUKA JocTHraercs npu 5-10 kopoboukax Ha
OJHOM PAacCTEHHH, TOTJa Kak Ha OOBIYHOM KyCT€ XJIOITYAaTHHKA BbI3peBaeT 20 KopoOouek U
6oiee. Kykypysa cakaercs Taioke ¢ OoJblliell TyCTOTOM CTOSHMS PAacTeHHM, HO TaK Kak
KyKypy3a SIBJS€TCS IOJy30HTUUHBIM PAacTeHUEM (B OTJIMYME OT XJIOIYATHHKA, OHA IEPECcTacT
pacTu Korja HayuHaeTcsi GOPMUPOBaHME IIBETKOB). DTO HE OUEHb XOpPOIlas MpaKTHKa, TaK KaK
YPOKAUHOCTh KYKYPY3bl CHUKAETCS U3-3a CIUMIIKOM BBICOKOHM I'yCTOTBI CTOSIHUSI PACTEHHUI.

3.4 T'mybuHa KOpHEBOM CUCTEMbI Pa3NIUYHbIX KyNbTyp

I'padux npoBeneHHs NMONKMBOB OOJbIIE 3aBUCUT OT MU3MEHEHHs INIyOMHBl KOpHEH pacTeHMH,
HEXETH OT KOA((HUIMEHTOB KYJIbTYP U BOJHO-(DU3NYECKUX CBOMCTB IMOYBHI (38 UCKIIOYEHUEM
AKCTPEMAIBHOTO CITydasl Ui MeCYaHbIX MouB). [IpuumHA ITOTO COCTOMT B TOM, YTO O0IIEe
KoJm4uecTBO AocTymHoi Binaru B nmouse (Total Available Moisture -TAM) HaxoauTcs B MPsSMOi
3aBUCUMOCTH OT TIJIyOMHBI KOpHEeH: uem Oosbllle IIyOMHAa KOpHEH, Tem OoJbllie 3amac
JOCTYTIHOM /711 KyJbTYypbl IOYBEHHOH BIIATW M TeM JOJbIIE pacTeHHE MOXET BbDKUBATh 0e3
MOJIMBA.

B mporpamme CROPWAT 3anoxkeHsl JaHHBIC M0 CTaHAAPTHOW TIiyOWMHE KOpHEH, HO 3Ta
riyObuna OGosbiie, yem 310 0oObIYHO Habmomaercss B Llentpanbhoit Asum. Cpennsas riyOuHa
KOpHel Obula u3MepeHa B pamkax padot no nporpamme WUFMAS, n 3aMepsl moATBEpAWIIH,
4TO OHa MEHBIIIE, YeM HOpMallbHasi TTyOuHa KOpHEW /uist OonbiuHCTBa KyIbTyp (Tabnuua 4).
Bo MHOrux mouBax MMEKOTCS IUTYXKHBIE MOJOIIBBI, IJIOTHBIC MOJANAXOTHBIE CIOW M MOILIHBIE



TUIICOBBIE TOPU3OHTHI, KOTOpble (DU3MUYECKH OrPAaHUYMBAIOT Pa3BUTHE KOPHEBOM CHUCTEMBbI
pacteHuii. B pesynprate NpOBENEHUS CEIEKIMOHHBIX pabOT IO BBIBEICHUIO OBICTPO
CO3pEBAIOIINX COPTOB XJIOMUYATHHUKA (IIO BBIIICONMCAHHBIM NPHUYMHAM) CTAJIO CO3JIaHHE TAKHX
COPTOB XJIOMYATHHKA, KOTOPbIE BBI3PEBAIOT, B OCHOBHOM, IPH HETIIyOOKOH KOPHEBOH CHCTEME.
OOBIYHO COOTHOLIEHHUE BBICOTHI PACTEHUS HaJl IOBEPXHOCTHIO 3€MIIM U IITyOMHBI KOPHEH paBHO
npuMepHo 1:1, 3a UCKIIIOYEHHEM MIECUaHBIX II0YB, /1€ TO COOTHOILIEHUE PABHO 1:1,5%. I'myOuna
KOpHEHl €eCTeCTBEHHbIM 00pa3oM OrpaHMYMBAETCs B pe3yJbTaTe IPOBEIEHUS IOJUBOB
OOMJIBHBIMA HOPMaMHU M HAJIWYHs JOCTaTOYHOTO KOJHMYECTBA MHUTATENIbHBIX BelIecTB. Takas
ITyOnHa KOpHEH XapaKTepHa JUIsl KyJbTyp, BBIPAIIMBAEMBIX IIPHU KaIleJIbHOM OpOLIEHHH, KOIa
yI0OpeHHus BHOCSTCS BMECTE C TOJMBHOM BOJOM M KOTJa PAacTeHHS MOIYYalOT TOCTATOYHO
BOJIbI U3 HEriayOOKHMX TPYHTOBBIX BOJ. B 3THX cilydasix BCTpeyaroTcs COOTHOIIEHHUS BBICOTBI
pacTeHuil U TITyOMHBI UX KOpHEW paBHbIe mpuMepHo 1:0,2.

Ta6nuua 4 KoadcpuumeHTbl KynbTyp U ryouHa
KOPHeN No cTaguaM pa3BUTUA

KynbTypbl Kc Kc Kc my6 Makc
nepBOHay cepeguHa KOHeL, KOpHei- rny6
ce3oHa Ce30Ha B KOPHeW-

Havyane (M)

(m)

CmaHdapmHble eeniuqyuHbl PAO

Bobossie 04 1 0.9 0.3 1
XnonyamHuk 0.35 1.2 0.7 0.3 1.4
Kykypysa Ha

3EepHO 0.3 1.15 0.6 0.3 1
Kykypysa Ha

cunoc - - - - -
baxyesbie 0.4 1.05 0.75 0.3 1
Kapmocgberns 0.4 1.15 0.9 0.3 0.6
lModconHyx 0.35 1.15 0.35 0.3 1.3
CaxapHasi

ceekna 0.35 1.2 1 0.3 1
Osowu

paHHue 0.75 1.05 0.95 0.25 0.6
Osowu

no3dHue - - - - -
O3 nweHuuya 0.3 1.15 0.25 0.3 1.2
Puc 1.0 1.2 0.8 - -
BenuuuHbl ansa LleHTpansHon Asumn

BoboBble 0.4 1 0.9 0.3 0.5
XnonyaTHUK 0.35 1.15 0.7 0.3 0.7
Kykypysa Ha

3epHOo 0.3 1.15 0.6 0.3 0.6
Kykypysa Ha

cunoc 0.3 1.15 0.6 0.3 0.6
BaxyeBbie 0.4 1.05 0.75 0.3 0.7
KapTodenb 0.4 1.05 0.9 0.3 0.5
MoaconHyx 0.35 1.15 0.35 0.3 0.7
CaxapHas

cBekna 0.35 1.2 1 0.3 0.6
OsoLun

paHHune 0.75 1.05 0.95 0.25 0.6
Osowwu

nosgHue 0.75 1.05 0.95 0.25 0.6
O3 nweHnua 0.3 1.15 0.25 0.3 0.7
Puc 1.0 1.2 0.8 - -

4 TIOYBEHHbLIE MNAPAMETPbI B TIPOFPAMME CROPWAT

4.1 [octynHas nouBeHHas Bnara (AWC)

Ob6mee xonuyecTBO AocTtynmHod Biaru B mouBe (TAM) sBnsercss abCONIOTHON BETMYMHOM,
OTIpeIeIISTIONICH, CKOIBKO BJIard MOTEHIIMAIBHO KYJIbTypa MOXKET aOCOpOMpPOBATh U3 MOYBHI IPH

® CM. oTuéT no nporpamme WUFMAS 3a 1996 rog, Npoekt WARMAP



BJIQXKHOCTH TMOYBBI B JMana3oHe OT npenenbHoM mojeBoil Biaroémkoctu (FC — comepxanue
BJIaTY B [TIOYBE I10CJIE OTTOKA BOABI O] AEUCTBUEM CUJIBI TSHKECTH) M BIIAXKHOCTBIO YCTOWYUBOTO
3aBsimanuss (PWP — comepxanue Biaarm B T1OYBE, NIpPH KOTOPOM pacTEHUE TOTHOAET).
[IpenenbHyI0 MOJIEBYIO BIArOEMKOCTH OTHOCHTEIIBHO JIETKO OMPEACIUTh JJIsl IECUaHbIX TIOYB, U
OHA JIOCTUTAeTCsl CIIyCTs] BCErO0 HECKOJBKO YacOB IOCJTE HACBHIIIECHHUS IMOYBBI OT JOXKAS WIH
MOJIMBA, HO B TJIMHUCTBIX MOYBaX OTTOK BOJABI HACTOJIBKO 3aMEJIEH, YTO MOTYT IMOHA00UTHCS
JTHU IS TOTO, YTOOBI BOJIa CTEKJIa BIUIyOb OYBEHHOTO PO, a TEM BPEMEHEM COJEp)KaHUE
BJIard B BEPXHEM CJIO€ TIOYBBI OITyCKAETCsl HUXKe IpezenbHoi noseBoil Biaroémkoctu (FC) us-
3a UCHAapeHUsi C MOBEPXHOCTH MOYBBI U 3TO MPOUCXOAUT €UIE 0 TOro, Kak B MOANOYBEHHOM
cnoe Oyzmer nocturHyt ypoBHb FC. Copepikanue Biard B TMOYBE MpPHU KOTOPOM pacTEHUE
norubaer, B 3HAYUTENBHOM Mepe 3aBUCUT OT €ro KCepoMOp(HOro pa3BUTHUS, IOITOMY
HaOII0TaeTCs 3HAYUTENbHAS PAa3HUIIA 110 BIAKHOCTH 3aBSAAHHS MKy, HAIPUMEpP, TOMAaTaMH U
kakTycoM. Ilo 3Tum mnpuunHam o0e TOYKM COJEp)KaHUS BJIarM B IIOYBE OMNPEAEIAIOTCS
KOHKPETHBIMA MaTPUYHBIMH TOTEHI[MAIAMU, U3MEPSEMbIMH KaK MX Jorapudm, KOTOpbIid HaéT
BEJIMYMHBI, Ha3biBaeMble pF. [IpenenbHoil moIeBOM BIaro€MKOCTH B MOYBaX 30H C YMEPEHHBIMU
KITMMATHYECKIMH YCJIOBHUSM OOBIYHO COOTBETCTBYeT BenmmuuHa pF=1.8, a B ans mouB 30H
TPONMYECKUX KIMMATHYECKUX YCJIOBMM 3Ta BennuuMHa paBHa pF=2.2. Tak kak kiuMar
[{enTpanbHOil A3uu KONIEOJIETCS MEXIY dTUMH ABYMs KIMMAaTHYECKHUMH 30HAMU, COJICPKAHUIO
BJIarM B TIOYBE Mpu mnpeneabHoil mnoneBor Biaroémkoct (FC) B IleHTpanbHOl A3sum
cootBeTcTBYeT BennunHa pF=2.0 (e€ pexomenayercst npuHumath). CoaepKaHUIO BIaru B TOUKE
YCTOMYMBOTO 3aBSJaHUs COOTBETCTBYeT BenuwumHa pF=4.2 (wmm 15 wmummbap). Biara,
coJieprKamiasicsl B OYBE MEXKAY JBYMs OTUMHU TOUYKAMH SIBJISICTCS JOCTYTHOW MTOYBEHHOM BIIaroiu
(AWC) 1 00bIYHO BbIpaXkaeTcsi BETUYUHON B % Ha 00BEMHON OCHOBE MJIM B MM/M CJIOSl TIOUBBI
(=10 x AWC B %). B mecTHOI1 cucreme pacd€ToB JOCTYyIHAs Bjara, 3T0 Ta Bjara, KoTopas
coaepxutcs B mouBe Mexay BenmuuHamu pF=2.0 (FC) u pF=7.0 (Bo3aymiHo cyxasi Mo4gBa).
TunudHble BENMWYUHBI JOCTYIMHON MOYBEHHOW BIArd W CKOPOCTH WH(DUIBTpAUU JIS TOYB
IlenTpanpHOM A3UHU Pa3IUIHOTO MEXCOCTaBa MpuBeaeHbI B Tabmure 5.

Tabnuua 5 Benn4unHbl 4OCTYNHOW NOYBEHHOM
BIarm u CKopocTu MHUNbLTPaLMKU NO NoYBaM
pasnuuyHoro mexcocrtaBa B LleHTpanbHou A3un

Knacc nouBbl AWC CkopocTb
no 1) UHPUNb-
MexcocTaBy Tpauum (2)
(USDA)
MM/M MM/CYTKU
4 Mbinb 160 144
ZL MbineBaTbIf CyriMHOK 160 192
ZC MbineBaTble rMuHbI 170 48
MeineBaTo-unosaTtble
ZCL CYITMNHKN 160 120
L CyrnuHkm 155 240
SL OnecyaHeHHbIe CYrnUHKN 145 480
LS Cynecwu 100 720
fS Menkuii necok 80 960
cS KpynHbIi necok 60 2400
gS ['paBenuCTbIN Necok 40 4800
OnecyaHeHHbIN

SCL MNoBaTblil CYrNUHOK 190 240
CL MnoBartblin CyrnnMHOK 180 192
C muHa 210 12
McTounuk: (1) Otyétr WUFMAS 3a 1997t u (2) Booker Tropical Soils
Manual 1991

OOmiee xomu4yecTBO AOCTYMHON Biard B mouBe (TAM) 3aBUCHT OT BETUYHMHBI TOJE3HOM
BraroéMkocT (AWC) u rimyOuHbl KOpHEH pacTeHuil: Hanpumep, eciii AWC=150MM/M 1 KOpHH
uMerorT rayouny go 0.6M, TO oOImee KOJIMYECTBO JOCTYIMHONM BIarm B IIOYBE
TAM=150x0,6=90mmMm. IIporpamma CROPWAT paccuuThIBacT CyTOYHBIM BOJHBINA OajaHC U B



He€ TpeOyercsi BBOJUTHh HAa4albHYIO BIAKHOCTh ITOYBBI, NPOIEHT McTomeHus TAM Ha JeHb
MOCAJIKK KYJbTYphl. DTO BEIMYHMHA U3MEHSETCS B 3aBUCUMOCTH OT BPEMEHH, MPOIIEAIIETro C
JHS TOCJENHEro BBIMAJEHUS OOXKIS WIM MPOBENEHUS MOJMBAa; MO YMOJTYAHUIO OOBIYHO
yctanoBieHo 3HaueHue 10%.

4.2 KoadphurumeHTbl UCTOLLEHUA M JFIerkKo AOCTYNHas noyBeHHas Bnara (RAM)

KynbTypa He nomkHa u3BlIeKaTh (=HUCTOIIATh) CIMIIKOM MHOIO BIIarM U3 MOYBBI, TaK KakK 3TO
CHU)KAET yPOXKAMHOCTh, U KyJbTypa MOTHMOHET, €Clid COJIepPKaHHE BJIard B MOYBE JOCTUTHET
BJIQXHOCTH YycrohuuBoro 3aBsganust (PWP). 3a uckitoueHueM KamneiapHOro OpOILEHUs MU
JIOK/IEBaHUs, MPH OOBIYHOM cIocoOe MOJHMBAa PacXoIyercsl CIHUIIKOM MHOIO BOJbI, €CITH
KyJAbTYpY MOJMBAaTh CIMIIKOM 4YacTo, K Takas CHUCTeMa CTaHOBUTCS HEIKOHOMHYHOM.
WNneansnoe coaepkaHue BIard B IOYBE TIepel IIPOBEICHHUEM IIOJIMBA H3MEHSETCS B
3aBHCHUMOCTH OT BHUJAA KYyJbTYphl U B MEHbIIEH CTENEHH OT (PYHKIHH HIKOHOMHUYECKOM
MPOAYKTUBHOCTH, KOTOPasi OTPAXKAET COOTHOIICHHE MEXAYy YPOKAWHOCTBIO M JIeUIIUTOM
Biaru B nouse. Jlons TAM, xoTopas siBAsieTCs JIETKO JOCTYITHOM IS KyJIbTYphl 0€3 Cepbhe3HOro
CHUKEHHUSI YpOKaWHOCTH, HasbiBaeTcs JierkogoctynmHoil Biaroid (RAM). Ona ompenensercs
ko3(punuenTom ucromenusi, B uae goau TAM. KosddummeHTs HCTOmIEHHS MOTYT
u3MeHATbes oT 0.2 s KyJbTyp, YyBCTBHUTEIBHBIX K BiIare, Takux Kak oBomd, u 10 0.8 mis
KCEPOMOPQHBIX KYJIBTYp, TaKUX, KaK CH3alb. XJIONYATHHK SBISETCS MOIY-KCEPOMOPQHOI
KyJBTYPOH M TIO9TOMY CIIMIIKOM MHOTO BOJbl B IEPHOJ MHUKA IBETEHUS BBI3BIBAET Yy HETrO
cOpachlBaHME IIBETKOB M 3aBA3M KOpPOOOUYEK C TIOCJIENYIOUIMM BO3BPAalICHUEM K CTaJuH
BEr€TaTUBHOIO pPOCTAa U OMATh K LBETEHUI0. B TeueHume craguyM BEreTaTMBHOIO pPOCTa
XJIOMMYATHHKA KOX(PPHUIMEHT HCTOMICHHS JETKOMOCTYITHOM IMOYBEHHOW BJAard HE HOIDKEH
npesblmath (0.5, HO Kak TOJBKO HAUMWHAETCS IBETEHHE HTOT KOd((PUIHEHT HeoOXO0IUMO
yBenuuutTh 10 0.6 u 3areM BepHYThCs ONSTh K Kod(p¢uuueHty 0.5, KaK TONBKO 3aBSKYTCS
nepBbie  KOpoOOouku. 3areM 93TOT koddduument cuenyer yBenuuuth g0 0.9 s
CTUMYJIMPOBaHHUSl PACKPBITHS KOpoOoueKk. DTO JIETKO 3anporpaMMHUpPOBaTh B YIpaBIsieMOH
KOMIIBIOTEPOM CHUCTEME KalleJIbHOTO OpOILIEHHUS, HO O0OYYEHHBIH MEPCOHAN B XO3SICTBAX TaKxKe
MOYKET TPOBOJHTD MOJHBHI JOJDKHBIM 00pa3oM IPH MTOMOILIHM Pacy€TOB €KECYTOYHOTO BOJTHOTO
OanmaHca MOYBBI, KOTOPBIH MOKHO INPOBOJIUTH IPU HAIMYUU HCTAPUTENS JUIS ONpEeIICHUS
WCIIapEHUsI C OTKPBITOM BOJHOM MOBEPXHOCTH M JAOXAeMeEpa (Kak ITO JEIajJoch B MPOTpPaMMe
WUFMAS).

Hanpumep, KOIHUECTBO JIETKOAOCTYNTHOU Biaru B mouse (RAM) ans xjaonuaTHUKA ¢ TIyOHHON
kopHei 1o 0.75M B mouBe c moisie3Hod BiaroéMkocteio AWC=160Mmm/M 1 ko3ddunreHTOM
ucromennss Bo Bpemsa userenust 0.6 pasuo 72mm (160x0.75x0.6=72). Tlo-Bumumomy, HET
NPUYUH U3MEHTH 3HaueHus, ycraHosieHHble B nporpammy CROPWAT no ymondanuio miis
BCEX KYJIBTYP, KPOME XJIOMYaTHUKA.

5 TI'PA®UK NMPOBEOEHUA NONMNBOB

[Iporpamma CROPWAT noanepXuBaeT MPOBEACHHE pPACUETOB BEIHYUH €XKECYTOUHOU
ABANIOTPAHCIMPALIMU CEJIBbXO3KYJIbTYp C MOMEHTa HMX I[IOCaJAKM M €O JHS TIPOBEACHUSA
MOCIICAHEr0 TMOJIMBAa, MPH STOM MOTPEOHOCTh HA OPOIICHHE COKpAIAeTCsl Ha KOJIMYECTBO
BhIMaBIINX 2P PekTUBHBIX 0ocankoB. [Iporpamma, pazpadorannas r-unom CoJI0AKUM, 00aBIISCT B
pacuéThl NOJNUTKY KOPHEOOUTAEMOH 30HbI M3 I'PYHTOBBIX BOJ| K BBIIABIIUM (PPEKTHUBHBIM
ocajkaM. B TOT jeHb, Korja cymMmapHas BeJIMYMHA 3BaloTpaHcnupaunuu KyiaeTypbl ETc 3a
npeasaymuid  nepuon (¢ yuérom KomuyectBa 3(P(EKTHBHBIX OCAIKOB U TMOANUTKU U3
TPYHTOBBIX BOJ) CTAHOBHTCSI PaBHON KOJHMYECTBY JICTKOIOCTYMHOW Biaru B mouse (RAM),
03HAYAEeT, YTO YK€ HeoOXOIMMO TOoNMBaTh. ECiiM MONUBaNbIIUK MOCIEAYET 3TOMY HICATHLHOMY



rpaduKy poBeeHUs OJIUBOB, TO TOT/Ia 3TO MO3BOJIUT U30€XKaTh MOTEPh ypoxkKasi, MPOBOS PU
STOM TOJIUBHI ¢ KAK MOYKHO OOJIBIITMMH HHTEPBAIIAMU MEXTY TIOJTHUBAMHU.

[Tporpamma CROPWAT mnpeanaraeT HECKOJIBKO albTEPHATUBHBIX CyOONTUMAIIBHBIX IpaduKOB
MPOBEJICHUS TIOJMBOB, HAPUMEp, MPOBEJICHUE MOJIMBOB ¢ (PUKCUPOBAHHBIMH MHTEpBaNaMu. B
9TOM Cily4ae, €CJId IMPUHATh HHTEPBAIBI MEXAY IOJIMBAMHU CIUIIKOM KOPOTKHM, TO TaKOM
rpaduK MPOBEIEHUSI MOJIMBOB OKAXKETCS MEHEE SKOHOMHYHBIM, €CIU K€ MPHUHSITH CIUIIKOM
JUIMHHBIE WHTEPBAJIbl, TOTJA 3TO IPUBEAET K HEKOTOPOU MOTEPH YPOKAWHOCTU U3-32 HEXBATKHU
BOJBI [Tl pacteHuit. [loTepu ypokailHOCTH MOKa3aHbI B BBIXOIHOUW TaOIUIE U BBIYUCIISIOTCS
npu MnoMomu Ko3(h( UIMEHTOB, YBSA3BIBAIOIIUX YPOKAaWHOCTh KYJIBTYp B 3aBHCHUMOCTH OT
BOJIONIOJIaYM B TEYEHHUE YETBIPEX CTAJUW Pa3BUTHS KyJbTypbl. [lo-BUAMMOMY, HET NPUYHMH
MEHATh 3HAYEHMsI STUX KO3(h(UIMEHTOB, YCTAHOBJIEHHBbIE IO YMOJYAaHUIO B MPOrpaMMme
CROPWAT.

B ciyuae, ecnu ueanbHbINH MHTEPBA MEK/Y MOJIMBAMH MPEBBIIIEH, TO B PACTEHUH MPOUCXOIST
¢du3nonornuecKkue n3MeHeHus. MI3MeHseTcst Typrop KJIeTOK, OKPYKaloIMX YCThe MOp, UAYIINX
u3 Me30(UI0BOM TKaHM BHYTPU JIUCTA 4Yepe3 SIUAEPMY U CEPO3HYH O0OJOYKY, YTO BEAET K
3aKpbITHIO ycThula nop. IlocrenenHo, no Mepe yBennueHUs! HaTSHKEHHOCTU MOYBEHHON BJIary,
CKOPOCTH 3BAarlOTPAHCIIUPAIIN CHUXKAETCS M PAaCTEHHS MOTYT BEDKHUBATH €IIE B TEUEHUE MHOTHUX
IHeH mouTy 0e3 MPU3HAKOB BOJHOTO CTpPECCa, 3a UCKIIOUECHHEM YBSIAHHS JIUCTHEB B CEpeINHE
nas. OJHAKo, 9TO BIUSET HA MPOLECC Pa3BUTHUs PAacTeHUH M HA OOMEH BEIIeCTB, TaK Kak
MEHBIIIEe KOJIIMYECTBO MUTATENBHBIX BEIMIECTB JIOCTHTAET TOBEPXHOCTH (DOTOCHHTE3A Y JIUCTHEB,
u3MeHserca BeiaununHa pH B kieTtkax u (epMEHTATUBHBIE PpPEAKIMU  CTaHOBSTCS
cyOonTuManbHBIMU. DTO CHHKEHUE CYyTOYHBIX BennuuH ETc 3amporpaMMupoBaHo B Iporpamme
CROPWAT.

6 BXOOHbIE N BbIXOAOHBIE TABJINLbI MPOTPAMMbI CROPWAT

Crenyromue TabIUIIBI SBISAIOTCS IPUMEPOM BBIXOIHBIX TaHHBIX TporpamMmsel CROPWAT.

Tabnuna 6 — 3TO BBIXOJHAS TAOJIUIA KIMMATHYECKUX JIAHHBIX, MMOJydaemasl mocjie Toro, Kak B
porpaMMy OBbLITM BBEAEHBI JJaHHBIE IO TEMIIEpaType U BIAKHOCTH BO3yXa, CKOPOCTH BETpa U
MPOJIOJKUTENBHOCTH COJTHEYHOTO CUSIHUSA B Yacax.

Tabauna 6 EXEMECSYHASI SBAIOTPAHCIIMPALINNA STAJIOHHOM KYJILTYPH IIO
INEHMAHY-MOHTU®Y
[l MeTeocTanuusa: OymaHOe CrpaHa: TaIXMKUCTaH °m
[l Beicora Hanm yp Mops: 803 M. KoopmmuaTei: 38.70 cer mmp 68.50 BocT mosr [J
[l Mecsan MinTemn MaxTeMmnn BiylaxH BeTep CoslH cuAaH Pamnauus ETo-IleHMoHT [
O % M/cek Yace MJ/M2/cyT MM/ Mec O
Ll AuBapb 0.8 0.8 62 1.3 3.8 7.1 24.4 g
[0 d®eBpanb 3.6 3.6 51 1.6 3.9 9.2 39.2 |
[0 MapT 8.8 8.8 61 1.7 4.7 12.7 63.2 g
Ll Anpeusb 14.9 14.9 56 1.5 6.7 17.9 97.2 g
[1 Man 19.8 19.8 53 1.3 8.8 22.4 136.7 ]
Ll VoHb 24.3 24.3 39 1.2 11.3 26.5 168.6 g
[ Vionb 27.0 27.0 37 1.0 11.9 27.0 177.3 |
U ABrycT 25.1 25.1 42 0.9 11.1 24.2 149.7 g
[0 CenTalbpsb 19.9 19.9 40 0.9 10.0 19.9 103.2 |
[l OxTabpb 13.7 13.7 44 1.0 7.6 13.6 64.5 O
Ll Hosabpb 8.7 8.7 54 1.1 5.1 8.6 36.0 g
[l Iexabpb 4.0 4.0 62 1.2 3.4 6.2 24.8 O
0 Cp romos 14.2 14.2 50 1.2 7.4 16.3 90.4 |
CROPWAT 7.0 Climate file: C:\CROPWAT7.1\CLI\DUSHANBE.PEM 09/03/01
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Ecnu Her naHHBIX MO CPEAHEMECIYHOMY CYyTOYHOMY MAaKCUMyMY U MUHUMYMY TEMIEpPATYp, TO
B 00€ KOJOHKH BBOJSTCS CpPEIHECYTOUYHBIE JIaHHBIC, KaK IMOKa3zaHO HIke. CKOpOCTh BeTpa
MOET OBITh BBEJICHA B METPax B CEKYHIy WM kuinoMerpax B aeHb. ([I[porpamma CROPWAT
cama pacrmo3HaéT B KakuX €IMHMIAX OBUIM BBEIEHBI JaHHBIE MO CKOPOCTH BETpa). 3arem
IporpaMMa aBTOMATHYECKH PACCUMUTHIBACT pAAUALUI0 M SBANOTPAHCIHUPALUIO ITATIOHHON
kynabTypsl (ETo) M3 BBEAEGHHBIX KIMMaTHYECKUX JaHHbIX. ail  coxpaHsercs cC
BOCbMHU3HAYHBIM UMEHEM U paclIMpeHreM “.pem”.

Tabnuua 7 moka3plBaeT BBOJ JAHHBIX IO OOIIEMYy KOJMYECTBY OCAJKOB [0 MecslaM.
[Tporpamma CROPWAT mpemnaraer HECKOIBKO aITOPUTMOB sl onpeseseHus 3¢ (HEeKTUBHBIX
ocankoB (ER). Merog USDA mnoka3zan B mpuMepe C ypaBHEHHEM, MPUBEICHHBIM BHH3Y
TaOIUIIBI, KOTOpPOE IMOKa3biBaeT, yTo ER sBnserca ¢ynkumeit ETo. IloanmuTka U3 rpyHTOBBIX
BOJI IOJKHA OBITH JoOaBeHa K 3 PEeKTUBHBIM OCaIKaM.

Tabnuua 8 mokaspiBaeT mapamerpsl KyiabTyp. Kak Obulo OmMcaHo BbIII€, YCTAaHOBKH I1O
ymomyanuio B nporpaMMme CROPWAT HyxnaioTcsi B KOPPEKTUPOBKE TaK XK€, KaK B
OpUBEAEHHOM IMpUMepe s XjondaTHuka. HauOonmee KpuTHueckuil mapameTp — 3TO
MaKcHUMaJbHas ri1yOnuHa KOpHEH.

[Tporpamma CROPWAT ycpenHsier M3MEHEHUs B TapaMeTPax U €KEMECIUYHbBIX KIUMaTHYECKUX
JAHHBIX IO MOcienoBaTeabHOMY psay Aekal (10-7HeBHbIM mepHoAaM), Kak 3TO IOKa3aHO B
Tabnuue 9. B aToii xe Tabimuie MoKa3aHa MOTPEOHOCTh HETTO BOJBI HA IIOJUB KYJIBTYPHI,
oOmras moTpeOHOCTh MO JIeKaJaM M CpPeAHECYTOYHas MOTPEOHOCTh MO KaXKIOM JeKaje Mmocie
MOCAJIKH KYJIbTYPBHI.

Tabnuna 10 sBiasercs npumepoM TpeOyeMbIX MapaMeTpoB AJIsl MbLIEBATHIX CYTJIMHKOB — THII
II0YB, KOTOPBIHA OYEHb pacnpocTpaHeH B LleHTpanbHOM AU

Ta6amuiua 7 EXEMECSIYHBEIE NAHHEIE 10 OCAIKAM

[J MereocraHumus: OymauHbe Meton sddbexT ocamxor: Meronm USDA S.C. 0
O Ocanku SddexTUBHEIE OCanKM O
0O (MM/MecsLL) (MM/MecsLL) O
| sHBapb 66.0 59.0

0 deBpasb 73.0 64.5 O
O MapT 39.0 36.6 g
| AmnpeJib 113.0 92.6 d
0 Marmt 75.0 66.0 d
O JI0HB 17.0 16.5 a
0 J10J1b 0.0 0.0 ]
O ABTYCT 0.0 0.0 O
O CenTsabpb 0.0 0.0 O
O OxTabpb 21.0 20.3 O
O Hos6pb 51.0 46.8 d
O Iexabpb 63.0 56.6 O
0 VToro 518.0 459.0 ]
[J ®opMm 3bd ocanm : Peff = (Pmon * (125 - 0.2 * Pmon)) / 125 for Pmon <= 250 mm [J
° Peff = 125 + 0.1 * Pmon for Pmon > 250 mm °
CROPWAT 7.0 Rainfile: C:\CROPWAT7.1\CLI\DUSHANBE.CRM 09/03/01
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Ta6bnmuua 8 HNAHHEIE II0 KYJIIETYPAM

O HaszBaHMe KyJIbeType: XJIOITUATHUK-IIA O
[ Cramua pasBuTusa IlepBOHaY Berer Cepen Konen Bcero O
[l Mpomosmx [oHel] 53 38 47 30 168 O
[J Kood xyynbTypH [k0300] 0.35 -> 1.10 0.70

O O
[ Tny6 xopHenr [meTp] 0.20 -> 0.70 0.70 a
[l VYpor ucromen [nonsa] 0.60 -> 0.60 0.90 O
J BaBucuMm ypoxas [xosdpd] 0.40 0.40 0.50 0.40 0.85 a
0 a
CROPWAT 7.0 Crop file: C:\CROPWAT7.1\CRO\COT-CA.CRO 09/03/01

Ta6auua 9 SBANOTPAHCIIMPALIMSI KYJIBTYPH UM INOTPEBEHOCTM HA OPOIEHME
[J Ooxnb/MeTeocTaHuusa: IymaHbe Kynerypa: XJIONUATHUK-IA 0
[ ETo /MereocTanuuga: JymaHbe IOaTa nocankmu: 1 Anpensa 0O
[l Mecsr Iex Cran Koadd ETcrop ETcrop 30d ocan lorp nosnus IoT nojs [
O Kc MM/ CyT MM/ mex MM/ mex MM/ CyT mM/ nexl]
[0 Amnp 1 lleps 0.35 0.99 9.9 27.2 0.00 0.0 O
[l Anp 2 lleps 0.35 1.13 11.3 34.8 0.00 0.0 O
1 Amnp 3 Ileps 0.35 1.27 12.7 30.5 0.00 0.0 O
[ Man 1 [lepB 0.35 1.41 14.1 25.7 0.00 0.0 O
0 Man 2 Ileps 0.35 1.54 15.4 23.0 0.00 0.0 O
[ Man 3 Iep/Ber 0.43 2.06 22.7 17.2 0.50 5.5 O
[ h:o): 1 1 Berer 0.61 3.20 32.0 10.0 2.21 22.1 U
[ ViioH 2 Berer 0.80 4.60 46.0 4.0 4.20 42.0 O
[ Vion 3 Berer 1.00 5.73 57.3 2.6 5.46 54.6 U
0  MVion 1 Cepen 1.10 6.33 63.3 0.1 6.31 63.1 O
[ Mion 2 Cepern 1.10 6.40 64.0 0.0 6.40 64.0 O
U Moon 3 Cepen 1.10 6.04 66.4 0.0 6.04 66.4 L
0 ABr 1 Cepen 1.10 5.64 56.4 0.0 5.64 56.4 [
[l AT 2 Cep/Kou 1.07 5.18 51.8 0.0 5.18 51.8 U
[0 ABT 3 KoHnern 0.97 4.25 46.8 0.0 4.25 46.8 0O
[l Cen 1 Korern 0.83 3.25 32.5 0.0 3.25 32.5 O
0 Cen 2 KoHer 0.70 2.41 12.0 0.0 2.41 12.0 O
U Mroro 614.8 175.1 517.4 L
CROPWAT 7.0 09/03/01

Ta6nmuua 10 [IOUYBEHHBIE NAHHEIE
0 TUII TIOYBHI: MBUIEBATHI CYTJIMHOK O
[1 OBuee KOJI-BO IOCTYIMHOM MNouBeHHOM BJjaru (TAM): 160.0 mm/meTp [
[1 MakcuMaJibHass CKOPOCTb MHQUIIbTPALMUM IOXIA: 200 mMm/cyT 0
[l MakxcuMasnbHas IJIyOMHa KOPHEN: 900 caHTmmeTpoB LUJ
[l NepBOHaY MCTOIEHME MOUBEHHOM Bjaru (% TAM) : 10% O
O O
[1 ( -> TlepBOHAuY OOCTyNHAs NOYBEHHas Bjara: 144.0 mM/MeTp) O
CROPWAT 7.0 Soil file: C:\CROPWAT7.1\SOI\SILTLOAM.SOI 09/03/01

B atom npumepe paccuMTaHHOe nepBOHaYanbHOE KOMMYECTBO OOCTYMHOW MOYBEHHOW BRaru paBHO
144mm/M cnos NoyBbl, NPU 3TOM Npeanonaranock, YTO Ha MOMeEHT nocaakn 10 NPoLEeHTOB NOYBEHHON
BMnaru yxe ObIfo UCTOLLEHO (Ha UCnapeHme).
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Tabnuna 11 — 370 OKOHYaTenbHas BBIXOJHAs TabiuIa, MOKa3blBawoIas rpauk NpoBeAeHUS
MOJMBOB. B MaHHOM ciydae Oblla MCMOJIB30BaHA OIIUS «II0 YMOITYAHUIO», B KOTOPOH JCHb
MPOBEJCHUS TMOJNMBA ONpENeNseTcs KakK [JeHb, Ha KOTOPbIH CyMMapHas BeJIUYHMHA
9BaNoOTpaHCIupallu KYJIbTYPbl HAKOMUTCIbHBIM HUTOIOM PaBHACTCSA paCCqHTaHHOﬁﬁBeHHqHHe
CoJIepKaHus JIETKOJOCTYIMHON Biaru B mouBe (RAM). Eciou Bce mommBel Oy IyT MPOBOAUTHCS
TOYHO B yKa3aHHbIC B TaOJHIle 7 KOHKPETHBIX JHEH, TO TOT/IAa KyJIbTypa He OyJIeT MOABEepraThCs
BOJIHOMY CTpecCy U CIlIeZIOBAaTeIbHO HE OyJeT IOMYIIEHO MOTeph MOTEHIMAIBHOTO YpoxKasl.
[Tpou3BOaUTE MONHBBEI 4Yalle, Ye€M OIPEACNICHO B JaHHOW Tabnwie, OyaeT SKOHOMHYECKH
HEBBITOJIHO.

Ta6amua 11 PACUET T'PASUKA OPOIEHUS - MnEAﬂbHHﬁ T'PASUK
[l Doxnb/MeTeocTanuuda: IymaHbe KyneTypa: XJIOITUATHUMK-IIA 0
[l ETo /MeteocTaHuusa: LOymaHOe IIOUBHI: IMBIJIEBATHI CYTJIMHOK 0
[l ODaTa nocanxmu: 1 anpess OBuee KOJI-BO MOUBeHHOM Bjlarm: 160 mM/M [
0 [lepBOHAUAJIbBHOE COIEPXAaHME IOUBEHHOM Bjarm: 144 mv/m [
[0 Cpoxmu nosnmBoB: [pm mcromeHunm (100% RAM) O
[l Hopma mnoJsmBa: BOCHOJIHATHL OO MNPEeIesibHOM I[OJIEBOM BJIATOEMKOCTU O
[ KO nonmea nossa: 40% O
[ Ne NuT IaTra Crang Mcrom TX ETa HerTro Ieduumr I[IoTepm BpyTTo Pacx O
[ Tlonms nHewl - % % % MM MM MM MM sg/c/ra [J
O 1 79 19 wmwoH B 64 100 100 64.5 0.0 0.0 161.4 0.24 @O
| 2 13 2 uoJ C 63 100 100 70.3 0.0 0.0 175.7 1.56 [
m| 3 11 13 wmox C 62 100 100 69.6 0.0 0.0 174.1 1.83 [
0 4 11 24 won C 62 100 100 69.3 0.0 0.0 173.3 1.82 [
O 5 12 5 aBr C 63 100 100 70.9 0.0 0.0 177.2 1.71 O
| 6 13 18 aBr D 63 100 100 70.1 0.0 0.0 175.3 1.56 @O
O 7 25 12 cen D 87 100 100 97.2 0.0 0.0 243.1 1.13 O
LIKonern 5 16 cen D 9 100 100 g
[l Bcero opocuT HOpMa OPyTTO 1280.1 MM CyMMa ocaIkKoB 205.1 MM O
[ Bcero opocmuT HOpMa HETTO 512.0 mm SbdexTUBHEIE OCaIKU 104.3 MM O
[l Bcero norepu OPOCHUT BOIE 0.0 MM Bcero norepmu OCamKoOB 100.7 MM O
0 IOebnuur Bjarm npmu cbope ypoxas 9.6 mm O
0 0
[l ®axTnu BomomoTpelbJeHMe KyJIbTypH 614.8mMm daxTuu norpebHocTy Ha opow 510.5mm [
[0 MoTeHuManbHOE BOHOMOTpeOJieHMe KyJbTYypel 614 .8mm O
0O O
[0 KIIII rpadmuxa DOJIMUBOB 100.0 % K ocanxoB 50.9 % O
[0 Iudmumr Biarm npu nommeax 0.0 % 0
[ CHUXEHUE YPOXAA - HeT 0
CROAPWAT 7 N na/n3/n1

Kpome pacuéra wupeanpHoro rpaguka mnpoBefeHus mnoauBoB nporpamma CROPWAT
npepiaraeT psaj APYTMX BapuaHTOB pacuéra rpaduKoB IpoBeneHUs NoauBOB. I[IpuunnHa
OTKJIOHEHUIl 0T wuAeanbHOro rpaduka IPOBEJCHUS IOJMBOB 3aKIIOYaeTcs B TOM, YTO
OpOCHUTENIbHASI CHCTEMA HE BCETJa MOJKET I0/1aBaTh BOJAY B YCTaHOBJIEHHBbIE MHTEPBAJbBI M3-3a
He/loCcTaTKa BOABI Ul OOEcleYeHus: HIeadbHbIX Tpa(UKOB NPOBEICHHS IOJIMBOB Ha BCEX
nonsix. OIHOH W3 TOJIE3HBIX OCOOCHHOCTEH ATOM MpOrpamMMbl SIBISETCS TO, YTO B HEH
HCTIONB3yeTCs (DyHKIHS 3aBHCHMOCTH yPOYKas OT BOABI [UIsl OLEHKH IOTeph MOTEHIUATBHOTO
ypoKasi KyJbTypbl U3-32 BOJHOTO CTpECCa, KOTOPbIA MOYKET UMETh MECTO B KaXKI0W U3 CTaaui
pa3BuTHs KyabTypbl. B TaOmuue 12 moka3zaHbl pe3yibTaThl NPOBEACHHS IOJHMBOB 4Yepe3
(UKCUpOBaHHbIE W YJJIMHCHHBICE WMHTEPBAIBl MEXKAY IIOJMBAMH, KOJWYECTBO KOTOPBIX
cHU3MIOCh ¢ 7-mMu 1o 3-x mnonuBoB. CymMmapHas 3BanoTpaHCIHpanus KyJbTyphl 3a
BEreTallMOHHBINA Nepuoj; cHU3MWIach Ha 33%, HO B pe3ysbTaTe MPOU30LUIO TAKXKE U CHUKEHHE
ypoxas Ha 28%.
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Ta6muua 12 PACUET T'PASMKA OPOWEHMS - C $MKCUPOBAHHEIMU
MHTEPBAJIAMM MEXIY IIOJIMBAMU

[J Ooxnb/MeTeocTaHuusa: IymaHbe Kynbrypa: XJONUATHUK-LIA O
[J ETo /MeTreocTanumsa: JJymaHbe [IOUBLI: IMBJIEBATHI CYITJIMHOK ]
[l DaTa nocankmu: 1 anpesns OBllee KOJI-BO MOYBEHHON Bjaru: 160 mM/m [
O [lepBOHAUAJIbHOE COAEpXaHMUe IOUBEHHOM Byjarm: 144 mmv/m [

[ICpoxy nosmBOB: C QukCHpOBaHHEIMM MHTepBajsamu (50, 40, 30, 50znuen) O
[l HopMa nosmea: BOCHNOJIHATHL OO MNPENEeJIbHOM I[IOJIEBOM BJIATOEMKOCTU o
[J KO nosmea nons: 40%

[ Ne T Jara Crang Mctom TX ETa Herro Heduuur IloTrepm BpyrTo Pacx [
[Monue nHemn - % % % MM MM MM MM n/c/rall
g 1 50 21 wmas A 8 100 100 6.2 0.0 0.0 15.4 0.04 [
g 2 40 30 wmoH B 87 36 83 97.2 0.0 0.0 243.0 0.70 O
g 3 30 30 wmwomn C 98 6 59 109.5 0.0 0.0 273.7 1.06 [
[Koneny 49 16 cen D 100 2 53 O
[l Bcero opocuT HOpMa OpPYyTTO 532.2 MM CyMMa ocCankKoB 205.1 MM O
[l Bcero opocuT HOpMa HETTO 212.9 MM SbbexTMBHEIE OCanKU 98.2 MM O
[l Bcero norepm OPOCUT BOIE 0.0 MM Bcero norepmu ocanmkoe 106.9 MM

U Heduumr Biarm npu cOdope ypoxas 111.8 mm o
g O
[l ®axTuu BoOomomnoTpebsieHMe KyJIbTypsl 4116mM daxkTuu norpebHOCTM Ha opom 516.6mm [
[l TloTeHuMasnbHOE BOOONOTPEeOJIEHME KyJIbTYPE 614 .8MM o
O

U KII rpadmxa IOJIMBOB 100.0% KIII ocankoB 47.9% ad
[0 Deficiency Irr. Schedule 33.0 % O
[l CHMXEHUE YPOXAA Cramgum pass A B C D 3a Bereran [
O -
[l Cumxenme ETc 0.0 16.9 30.6 8l.6 33.0 % O
[l Kodd 3aBMCHMMOCTHU ypoxas 0.40 0.40 0.50 0.40 0.85 O
[l CHmxeHue ypoxas 0.0 6.7 15.3 32.6 28.1 g
[J CumxeHMe ypoxas HapacrTaommum muroroMm 0.0 6.7 21.0 46.8 O

ADADWAM 7 N na/n2/n1

7 PEKOMEHOALIMU

Pexomenayercs, utoObl 1-H COJOAKHI TPOIOKUI TMOATOTOBKY HWHTEP(HEHCOB MPOrpaMMBbl
CROPWAT i BBOJA ¥ TTOJTYYCHHS JAHHBIX M Ha4aJl TPOBOAMTH MAKETHYIO 00pabOTKy aHHBIX TIO
HOTPEOHOCTSAM KyJIbTYp B BoJe uid 11 KIMMaTHYECKHX 30H, HUCIOJIb3Ys MPUIIOKEHHBIE K ATOU
3amucke mnapaMerphl. HeoOXoIMMO TONyYWTh BBIXOJHBIC JaHHBIE IS OCHOBHBIX KYJBTYD,
BBIPAIMBAEMBIX Ha 3€MJISIX C ONpPEAENIEHHBIM Auana3oHoM YI'B u ki1accoB MoYBBI IO MEXCOCTABY,
WCIIONBb3Ysl  BBINICTIPUBEAEHHBIE CKOPPEKTUPOBAHHBIC IMapaMEeTpbl, a TaKXKe MapaMeTphl,
MIPUBEJICHHBIC B MpUJaraeMbpIx Ta0Oiuiax. Pekomenmyercs npuHATh nuama3oH n3meHeHus YI'B B
npeaenax ot 0.5 10 2.5 M, ¢ uarepanamu B 0.5 M. YpoBeHb CTOSHUS TPYHTOBBIX BOJ OJIKe, 4eM
0.5 M K IOBEPXHOCTH 3€MJIM BEPOATHEE BCETO SBJISIETCS BPEMEHHBIM, a J0JI1 KalWIISPHOTO
nmoasEMa BJIaTH K MOBEPXHOCTU 3€MJIM C TIyOWHBI Oosee 2.5 METpOB B yCIOBHUSX MOTEHIIUATHHOTO
BTOPUYHOI'O 3aCOJICHMs,, O4YeHb Maya. J[puama3oH KacCcoB IOYBBI MO MEXCOCTAaBY MOXHO
OTPAaHUYUTH TPEMs KJIACCaMU: MbLJIEBATHIE CYTJIMHKHU, MbUICBATO-UIOBATHIE CYTJIMHKUA U CYTJIMHKH,
TaK KakK 3TH KJIACCHI [TOYB IpPeacTaBIAOT okoyio 80% Bcex opomaeMsIx 3eMenb. B ciydae eciu B
SKOHOMHYECKHUX 30HAX TUIAHUPOBaHUs OyayT BCTpedaThCs JPYyTHe KJacchl IMOYB, HAmpUMED,
necYaHbIe MOYBBI, ONTECYAaHEHHBIE CYTJIMHKU U CYTIECH B TIPEATOPHBIX 30HAX U IMBIJICBATHIC TJIMHBI HA
HNOATOIUISIEMBIX IOMMEHHBIX 3€MJISIX, TO TOrJa I'-H COJIOAKHUIA MOXKET 3aIyCTUTh CBOKO IPOIPAMMY U
CeNaTh pacy€Thl CIICIIMAIIBHO JJISI TUX JIAHHBIX.

[Ipennmaraemerii opmar TaOMWIBI BBIXOAHBIX JAHHBIX MOKa3aH B TaOimme 13 B MPUITOKCHUH.
Habop takux Tabmuiy Oyner CiIy>)kKHThb CHpaBOYHOW 0a30if JaHHBIX, IO KOTOPOM MOXKHO Oyjaer
OTIpE/CIIATh, KaK T€ WM HWHBIC YCIOBUS B DKOHOMHUYECKHX 30HAX IUIAHUPOBAHUS B HACTOSIIEE
BpeMs WK B OyIyIeM MOTYT BJIMSATH Ha MOTPEOHOCTU B OPOCHTENBHOM BOJIC M HA MPOIICHT NIOTEPU
ypoKasi B 3aBUCUMOCTH OT BOJI000ECIICYCHHOCTH.
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Ta6bnuua 1 MHoroneTHMe cpegHeMeCcAYHbIe KIIMMaTu4eckue AaHHble

NeNe  Xos-Bo/ Koopan Bbico Mecsu Cytod Max Abcon  Min A6con Ocaag OtH  Ckop ConH ConHeud ETo

meT-cta  O6n-Tb/  HaTbl  Thl T cpegH Max cpeaH  Min BceroBnax- BeTpa CusiH paguaums [en-
Humi  3oHa (1) cw/sBa T T T T HOCTb MaH
M ©  © © °C °C MM % wm/cek yac MJ/M2/cy MM

1 1,2 44:53 117 Axsapb -10 -5 15 -13 -38 14 78 45 55 6.7 11
1 Ksbinopga  64:30 Pespan -8 -2 24 -12 -34 14 77 48 6.2 9.7 16

1 NL Mapt 1 7 30 -4 -30 17 71 4.9 7 14 43
1 Anpernb 12 19 36 5 -11 17 51 53 89 19.7 114
1 Maw 20 27 41 12 -2 12 39 47 113 25 192

1 MioHb 24 32 44 16 3 6 36 4 125 275 217
1 Wionbl 26 34 46 18 8 5 37 3.7 13 276 228
1 Asryct 24 32 44 16 4 3 37 3.9 121 243 199
1 CeHt56 17 26 42 9 -6 4 42 3.8 10.9 19.2 127
1 OkTa6 9 16 35 2 -15 9 54 3.7 81 12.2 63
1 Hos6pb 0 6 26 -5 -28 13 70 39 58 74 24
1 [ekab -6 -2 17 -10 -33 15 78 42 53 59 12
16 27,28  42:40 80 AuBapb -5 -1 18 -10 -34 8 79 3.8 42 6.4 14
16 Kapakannak  59:40 Pepan -3 2 25 -8 -31 10 75 4 55 9.7 22
16 cTaH MapTt 4 11 32 -1 -25 15 67 44 641 13.5 53
16 NL Anpenb 13 21 37 7 -7 17 54 46 7.7 186 112
16 Maw 21 29 41 13 1 12 44 4.4 10.6 244 187
16 MioHb 26 33 44 17 6 5 42 41 1241 271 219
16 Wionbl 28 35 45 19 9 4 45 39 124 271 229
16 Asryct 25 33 43 17 7 2 48 3.8 12 246 192
16 CeHTs6 19 27 39 11 -3 3 52 34 105 194 122
16 OkT96 11 19 34 4 -9 8 58 32 82 13 65
16 Hosbpb 3 9 26 -2 24 7 68 33 55 7.8 28
16 [ekab -3 2 20 -7 -28 11 80 35 34 5.2 14
5 7,8 42:50 800 AHBapb -3 2 14 -8 -29 35 78 16 4.8 7.4 14
5 Yy  74:30 Pespan -1 5 19 -5 -27 40 79 1.7 47 9.5 22
5 NH MapTt 6 11 28 2 -16 60 76 2 55 13.3 48
5 Anpenb 14 20 32 8 -6 45 63 24 6.9 17.9 92
5 Mai 19 25 39 13 2 40 55 26 85 21.8 138
5 MioHb 24 31 40 16 6 17 44 27 111 261 181
5 Wionbl 25 33 40 18 8 8 45 22 113 259 184
5 Asryct 23 31 40 16 7 4 52 21 11 23.8 152
5 CeHTs16 18 26 33 11 0 5 54 21 99 19.3 105
5 OkTa6 12 19 32 6 -6 31 62 2 75 13 57
5 Hos6pb 4 11 23 0 -29 39 74 1.7 5.1 8.1 23
5 [ekab 0 5 18 0 -25 29 79 1.5 4 62 13
15 25,26 41:20 90 Ausapb -4 1 22 -8 -27 7 77 36 42 6.7 17
15 Xopesm  60:20 depan -3 4 26 -6 -28 10 73 4 55 10 24
15 CL MapTt 5 12 32 0 -20 18 67 42 6.1 13.8 56
15 Anpenb 14 21 38 8 -6 16 54 41 7.7 18.8 114
15 Maw 22 29 41 14 3 9 41 3.8 10.6 246 188
15 MioHb 26 33 44 18 8 4 37 3.6 121 274 220
15 Wionbl 28 35 45 21 12 2 41 32 124 27.3 223
15 Asryct 26 33 42 18 10 1 45 3 12 244 187
15 CeHTs6 19 27 39 12 -3 2 49 2.7 105 19.8 120
15 OkT96 11 19 35 5 -8 4 56 27 82 134 66
15 Hosbpb 4 10 28 -1 -20 10 66 32 55 8.2 32
15 [ekab -2 3 19 -5 -26 11 78 34 34 55 17
20 35,36  39:40 230 Axeapb 0 6 25 -5 -23 18 74 29 44 71 22
20 Byxapa  64:20 Pespan 3 9 28 -2 -25 21 70 32 47 9.7 33
20 CM Mapt 8 16 33 3 -18 28 63 35 52 13.1 67
20 Anpenb 16 24 38 10 -6 26 54 36 73 185 118
20 Maw 22 30 42 14 2 10 39 3.8 101 242 193
20 MioHb 26 35 43 17 7 3 31 4 123 279 237
20 Mionbl 28 36 45 19 12 1 32 4 1238 28.1 252
20 Asryct 25 34 43 17 8 0 34 41 12 253 219
20 CeHTs16 20 29 39 11 -2 0 40 3.3 102 19.9 139
20 OkT6 13 23 36 5 -7 5 51 26 76 13.3 75
20 Hosi6pb 6 15 30 0 -17 13 62 25 56 87 36
20 [ekab 2 8 24 -2 -25 18 74 2.5 4 6.4 21
2 3,4 40:50 257 Axsapb -3 3 18 -6 -35 40 81 1.8 5.9 8.2 13
2 tOxHbIA  68:31 despan 1 6 26 -4 -32 34 79 1.9 7 11.6 24
2 KasaxcrtaH MapT 7 14 32 2 -22 54 74 1.9 72 15.2 54
2 CM Anpenb 15 22 37 8 -5 47 65 2 83 19.7 96
2 Maw 21 29 42 13 0 27 62 21 108 25 146
2 MioHb 25 34 42 16 6 6 44 1.8 127 28.3 182
2 Wionbl 27 36 43 17 8 3 49 1.5 124 274 181
2 Asryct 24 34 42 14 4 1 55 1.3 129 26.2 152
2 CeHTs16 19 29 40 9 -2 1 56 1.3 10.6 20.1 96
2 OkT96 12 22 36 4 -8 23 62 14 82 13.6 54
2 Hosbpb 5 12 30 0 -28 32 74 14 64 9.1 22
2 Nexab 0 5 21 -4 -35 43 82 15 52 7 12
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Ta6bnuua 1 MHoroneTHue cpegHeMecsYHbIe KMMaTU4ecKkue AaHHble (MpoaosikeHue)

NeNe  Xos-Bo/ Koopau Bbico Mecau Cytoy Max A6con  Min Abcon Ocap OtH Ckop ConH ConHeuyH ETo

meT-cta O6n-Tb/ HaTbl  Tbl T cpegH Max cpeaH  Min Bcero Bnax- BeTpa CusiH paguaums leH-
HumMi  3oHa (1) cw/Ba T T T T HOCTb MaH
M °C °C "© © °C MM % Micek uac MJ/m2/cy MM
14 23,24  40:23 280 Axsapb 0 4 22 -3 -28 37 68 52 3.8 6.7 31
14 Ceblppapbs  68:23 PeBpan 3 7 22 -1 -24 42 69 46 45 9.4 36
14 CM MapT 9 14 31 4 -16 63 67 4.1 5.4 13.2 66
14 Anpernb 16 22 37 11 -5 59 61 3 7.4 18.6 106
14 Man 22 29 40 16 1 34 48 2.8 10 23.9 166
14 MioHb 27 34 44 20 9 9 33 2.5 12 274 206
14 Uionbl 30 37 47 22 13 3 30 21 125 27.6 213
14 ABryct 27 35 44 20 8 1 31 1.8 119 25 178
14 CeHT56 22 30 40 15 3 3 35 16 10.1 196 115
14 OkT516 15 22 37 9 -6 24 48 2.4 7.4 12.9 77
14 Hosbpb 7 13 28 3 -24 32 62 3.6 5.2 8.2 44
14 [Hekab 2 6 23 -1 -28 33 69 45 35 5.9 31
8 14,37  40:16 400 AHBapb -2 13 72 53 3.9 6.8 26
8 JleHnabap  70:20 deBpan 1 14 66 5.5 5 9.9 38
8 CM Mapt 8 24 59 56 4.9 127 77
8 Anpenb 15 24 51 4.8 8.1 19.5 128
8 Mar 22 19 39 4.2 9.8 23.7 194
8 MioHb 27 10 28 4 11.8 271 239
8 Mionbl 29 4 23 44 12.6 27.7 277
8 ABrycrt 27 1 24 44 111 23.9 240
8 CeHT5106 20 1 27 4 9.8 19.3 164
8 OkT56 14 14 46 3.8 8.1 13.6 92
8 Hosi6pb 6 15 65 46 5.1 82 44
8 [ekab 1 16 75 48 34 5.8 26
4 56 41:10 1800 AxBapb -5 1 2 -10 -32 23 69 1.7 5.5 7.7 15
4 HapbiH  75:15 PeBpan -3 3 25 -7 -34 27 72 1.8 6 10.5 22
4 CH MapT 4 10 31 -1 -24 48 72 2 6.2 13.9 49
4 Anpernb 12 18 35 6 -12 72 63 2.2 7.7 18.8 89
4 Man 17 23 35 11 -3 64 59 2.1 9.1 226 129
4 MioHb 22 28 39 15 1 39 51 22 103 249 158
4 Uionbl 24 31 43 17 8 20 44 21 10.9 252 176
4 Asryct 23 30 40 16 5 13 45 1.9 103 22.7 147
4 CeHTa6 18 25 36 11 -3 16 47 2 9.3 18.4 102
4 OkT516 11 18 34 5 -13 36 57 1.9 7.6 12.8 55
4 Hosbpb 3 9 26 -2 -32 37 69 1.7 5.3 8 22
4 [ekab -3 3 23 -8 -38 27 71 1.6 5.3 6.9 13
11 17,18 37:35 240 AHsapb 2 8 28 -3 -26 25 71 2.9 5.7 9 28
11 Mapbl  62:11 Pespan 5 12 32 -1 -22 22 66 3 64 12 41
11 SM MapT 10 17 36 4 -17 35 62 3 6.6 15.3 74
11 Anpenb 17 24 39 10 -4 26 53 2.9 7.9 19.7 119
11 Mar 24 31 46 15 3 12 39 28 10.1 244 185
11 MioHb 28 36 46 19 8 2 30 27 11.9 275 219
11 Mionbl 30 38 48 21 12 0 27 3 122 275 245
11 ABrycrt 28 36 46 19 7 0 27 27 11.6 251 211
11 CeHT510 22 31 42 13 -2 1 34 23 104 20.7 140
11 OkT56 15 24 39 7 -8 7 44 2.3 8.6 15 87
11 Hos6pb 9 16 34 2 -22 12 57 2.5 6.7 10.3 46
11 [ekab 4 10 29 -1 -23 18 70 2.7 5.6 8.2 28
13 21,22 37:38 390 AHBapb 4 9 23 0 -18 35 68 2.8 4.5 7.9 32
13 CypxaH-  66:58 PeBpan 7 12 27 3 -14 34 65 2.9 5.2 10.7 44
13 aapbs MapT 12 17 32 7 -1 44 61 3 5.8 14.3 78
13 SM Anpernb 19 25 38 13 0 29 52 3 7.7 194 127
13 Man 25 32 43 18 6 11 37 29 10.6 251 196
13 MioHb 30 37 47 22 11 1 23 28 125 28.3 234
13 Uionbl 32 39 47 24 16 0 22 26 125 27.9 244
13 Asryct 30 37 46 22 12 0 23 24 11.6 251 207
13 CeHTa6 25 32 41 17 6 0 25 26 105 20.8 160
13 OkT516 18 24 38 12 -5 3 35 2.8 8.4 14.8 108
13 Hosbpb 11 17 32 6 -10 13 50 2.8 6.3 10 57
13 [exab 6 11 27 3 -16 24 64 2.7 4.5 7.3 35
MiAisnamiimina A AAN Nl — AARAN~ N — At aAam nth © —mAavan S U - miiAaAiaatt M - AamnAami et | = diiaaaa
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Tabnuua 2 MgeanbHble AaTbl NOCaAKU U NPOAOIDKATENLHOCTbL CTaAUNA Pa3BUTUS KYJbTyp
ansa nporpammbl CROPWAT

MuHumanbH | HapblH HOx- K3bin Yy Kapakan- Byxapa Xope- Mapbl Cbip- CypxaH- JleHuH-{ CmaH-
TeMmnepa- Kasaxct oppa nakus 3M papbs Aapbs  abag| dapmbl
TypbI ®AO0
Nexb ¢ >0°C 4 anp 19 mapta 12 anp 24 mapt 5anp 16 map 30 map 10 mapT 8 mapTa Het Het paH

NeHb ¢ >5°C 27anp 13anp 30anp 16anp 24 anp 10anp 18anp 5anp 3anp 18 maptaHet gaH

MNeHb ¢ >10°C | 21 mas 9maag 20mas 10mas 14 mas 4maa 9mas 29 anp 26 anp 13 anp Het aaH

NeHb ¢ >15°C (25 nioHst 14 nioHA 15 MioHst 9 MIoHS 8 MIOHA 2 MioHA 1 MioHst 24 mast 21 mas 8 mas Het aaH

OHew ¢ >15°C 66 69 79 87 94 98 106 119 132 159 Het aaH
MaeanbHble AaThl nocaaku

BoboBble 21-May 10-May 11-May 05-May 04-May 28-Apr 27-Apr 19-Apr 16-Apr 03-Apr 13-Apr
IXnonyaTHuK 15-Apr 16-Apr 10-Apr  09-Apr 03-Apr 02-Apr 25-Mar 22-Mar 09-Mar 20-Mar

Kykypy3 3epHo 05-May 06-May 30-Apr  29-Apr 23-Apr 22-Apr 14-Apr 11-Apr  29-Mar 10-Apr]

Kykypys cunoc | 09-Aug 18-Jul  29-Jul  19-Jul 23-Jul  03-Jul 08-Jul 28-Jun 25-Jun 02-dun  25-Jun
BaxyeBble 11-Apr  30-Mar 10-Apr 31-Mar  04-Apr 25-Mar 30-Mar 20-Mar 17-Mar 04-Mar 17-Mar
KapTocenb 02-Apr 19-Mar 05-Apr 22-Mar 30-Mar 16-Mar 24-Mar 11-Mar 09-Mar 21-Feb 05-Mar
MoaconHyx 21-May 10-May 11-May 05-May 04-May 28-Apr 27-Apr 19-Apr 16-Apr 03-Apr 13-Apr]

Ceekna caxap | 26-Apr  14-Apr 25-Apr 15-Apr  19-Apr 09-Apr 14-Apr 04-Apr 01-Apr 19-Mar 28-Mar

OBoww panve | 07-Apr 24-Mar 10-Apr 27-Mar  04-Apr 21-Mar 29-Mar 16-Mar 14-Mar 26-Feb 03-Apr

Osowym no3gH | 05-Aug 17-Jul 03-Aug 20-Jul 28-Jul  14-Jul 22-Jul  09-Jul  07-Jul 01-Jul  01-Jul

O3 nweHunuya 01-Oct  07-Oct 07-Oct 07-Oct  07-Oct 15-Oct 15-Oct 15-Oct 15-Oct  01-Nov 15-Ocf
MpoaomKMTEeNbHOCTL NEPBOHA4YaNbHOW CTaAuM Pa3BUTUA B OHAX

BoboBble 30 25 25 25 25 20 20 20 20 15 20 20
IXnonyaTHuK 60 60 60 60 60 60 60 60 60 60| 30
Kykypy3 3epHo 40 40 40 40 40 40 40 40 40 40| 25
Kykypys cunoc 25 25 25 25 25 25 25 25 25 25 25
BaxyeBble 40 40 40 40 40 40 40 40 40 40 40 30
KapTodenb 25 25 25 25 25 25 25 25 25 25 25| 25
MoaconHyx 35 35 35 35 35 35 35 35 35 35 35 25
Csekna caxap 25 25 25 25 25 25 25 25 25 25 25| 25
OBoLLM paHue 20 20 20 20 20 20 20 20 20 20 20| 20
OBOLLM NO34H 15 15 15 15 15 15 15 15 15 12 15

O3 nweHunua 20 20 20 20 20 20 20 20 20 20 20 30
MpoAomMKMTeNbHOCTL CTaAMU BereTaTMBHOro pasBUTUSA B AHAX

Bo6osble 35 30 30 30 30 25 25 25 25 20 25| 30
IXnonyaTHuk 55 55 55 55 50 50 50 50 45 50 50
KyKkypy3 3epHO 45 45 45 45 40 40 40 40 35 40 40
Kykypy3 cunoc 50 45 45 45 45 40 40 40 40 35 40
BaxyeBble 40 35 35 35 35 30 30 30 30 25 30) 30
KapTtodenb 30 25 25 25 25 20 20 20 20 15 20| 30
MoaconHyx 45 40 40 40 40 35 35 35 35 30 35 35
Csekna caxap 35 30 30 30 30 30 30 30 30 25 30 35
OBoLLM paHne 35 30 30 30 30 25 25 25 25 20 25| 30
OBoLLM NO3AH 35 30 30 30 30 25 25 25 25 20 25|

O3 nweHunuya 212 194 205 195 199 181 186 176 173 143 170 30
MpoAoMKMTEeNbHOCTL CTaAUU LIBETEHUSA B AHAX

Bo6oBble 35 30 30 30 30 30 30 30 30 25 30| 30
IXnonyaTHuk 60 60 60 60 60 60 60 60 55 60| 60
Kykypy3 3epHo 40 40 40 40 40 40 40 40 35 40 40
Kykypys cunoc 45 40 40 40 40 40 40 40 40 35 40
bBaxyeBble 55 50 50 50 50 50 50 50 50 45 50 50
KapTodenb 50 45 45 45 45 45 45 45 45 40 45 45
MoaconHyx 50 45 45 45 45 45 45 45 45 40 45 45
Csekna caxap 55 50 50 50 50 50 50 50 50 45 50 50
OBoLLM paHne 35 30 30 30 30 30 30 30 30 25 30| 30
OBoLLM NO3AH 35 30 30 30 30 30 30 30 30 25 30

O3 nweHunuya 40 35 35 35 35 30 30 30 30 25 30 40
MNpoAomMKMTEeNbHOCTL CTaAUU CO3PEeBaHUA B AHAX

BoboBble 45 40 40 40 40 40 40 40 40 35 40 40
IXnonyaTHuk 55 55 55 55 55 55 55 55 50 55 55
Kykypy3 3epHo 30 30 30 30 30 30 30 30 25 30 30
Kykypys cunoc 5 5 5 5 5 5 5 5 5 5
BaxueBble 35 30 30 30 30 30 30 30 30 25 30| 30
KapTodenb 35 30 30 30 30 30 30 30 30 25 30 30
MoaconHyx 30 25 25 25 25 25 25 25 25 20 25| 25
Csekna caxap 55 50 50 50 50 50 50 50 50 45 50 50
OBoLLM paHue 25 20 20 20 20 15 15 15 15 10 15 15
OBoLWM NO3aH 25 20 20 20 20 15 15 15 15 10 15

O3 nweHunuya 35 30 30 30 30 25 25 25 25 20 25| 30
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Ta6nuua 3 Cpokn yoopku ypoxxasi U NnpoaoIKUTeNbHOCTb BereTalMoHHOro nepmoaa

OCHOBHbIX KyNbTYp U CTaguu pa3BUTUA puca

HapbiH HOx- K3bmn Yy Kapakan- Byxapa Xope- Mapbl Cbip- CypxaH- JleHMH- CmaH-
Kasaxct oppaa nakus 3M papbs Aapba  abap dapmb
PAO
Cpoku y6opku ypoxas
boboBble 130kT6 12 ceHT 13 ceHT 7 ceHT 6 ceHTab 21asr 20aer 12asr 9asr 7wona 6 asr
IXnonuyaTHmk 1 pekabp 2 gekab 26 Hos6 25 HOsA6 14 HOsI6 13 HOsI6G  5HOS6 2 HOSA6 5 okTAbpsa 31 okT|
Kykypy3s 3epHO 7 okTI0p 8 oKTA0 2 okTAO 1 OKTA6 20 ceHT 19 ceHT 11ceHT 8 ceHT 11 aBryct 7 ceHT
Kykypya cunoc 10 HOs16p 21 HOS16 11 HOAG 15 HOSIG 21 okT 26 OKT 16 OKT 13 OKT 10 ceHTAb 13 okT|
bBaxyesble 28 ceHT 1 ceHTA0 12 ceHT 2 ceHT 6ceHTab 22 aer 27 asr 17 aer 14 asr 17 wiona 14 aer
KapTtodensb 20 aer 22 mona 8 asr 25 nion 2 aBr14 wionsa 22 iona 9 nona 7 nons 6 uoHa 3 uons
MoaconHyx 28 okt 2 0KT 3 OKT 27 ceHT 26 ceHT 15 ceHT 14 ceHT 6 ceHT 3 ceHT 6 asrycta 31 asr
Ceekna caxap | 13 okt 16 ceHT 27 ceHT 17 ceHT 21 ceHT 11 ceHT 16 ceHT 6 ceHT 3 ceHT 6 aerycta 30 aBr|
OBoww panve | 31 mion 2 mionsl 19 uons 5 mionss 13 utons 19 noHs 27 uoHa 14 noH 12 noH 12 mas 2 nions
OBoLWM No3aH |23 HOAG 20 okTA6 6 HOsI6 23 oKT 31 okTsI6 7 okTA6 15 OKT 2 OKTA6 30 CEeHT 6 CeHTAbP 24 ceHT|
03 nweHunua 4 asr 13 nons 24 niona 14 mion 18 niona 28 mioHa 3 mionsa 23 mioH 20 mioH 28 mag 17 vioH
MpoaonmKUTeNbHOCTbL BEreTaLuMoHHOro nepMoaa B AHAX
Bo6oBble 145 125 125 125 125 115 115 115 115 95 115 120
IXnonyaTHuk 0 230 230 230 230 225 225 225 225 210 225 195
Kykypy3s 3epHO 0 155 155 155 155 150 150 150 150 135 150 135
Kykypya cunoc 120 115 115 115 115 110 110 110 110 100 110
bBaxyeBble 170 155 155 155 155 150 150 150 150 135 150 140
KapTodenb 140 125 125 125 125 120 120 120 120 105 120 130
MoaconHyx 160 145 145 145 145 140 140 140 140 125 140 130
Csekna caxap 170 155 155 155 155 155 155 155 155 140 155 160
OBoLLUM paHue 115 100 100 100 100 90 90 90 90 75 90 95
OBoLLM NO3aH 110 95 95 95 95 85 85 85 85 67 85
O3 nweHuua 307 279 290 280 284 256 261 251 248 208 245
MpoaomKUTENbHOCTbL CTaAUA pa3BUTUSA pUca B OHAX |
Nata nocagku | 07 mas 15 mas 07 mas 01 mas 07 mas 25anp 25 anp 07 anpensa 25 anp|
Mocagka caxeHues | 1 1 1 1 1 1 1 1 1 30
MoaroT 3emnu 1 1 1 1 1 1 1 1 1 20
MepBoHau 55 55 55 50 50 50 50 45 50 20
BeretaTtuBHas 30 30 30 25 25 25 25 25 25| 30
CepeauHa 35 35 35 30 30 30 30 30 30 40
OkOHYaHwue 35 35 35 30 30 30 30 25 30 30
Bcs BereTal, 157 157 157 137 137 137 137 127 137 170
Nata y6opkun |ypoxas 11 okta6 190kTa6 11 okt6 15 ceHT 21 ceHT 09 ceHT 09 ceHT 12 asrycta 09 ceHT
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Ta6bnuua 13 CBoAHble AaHHbIe NO NOTPEOHOCTAM KynbTyp B BoAe

NeNe 123456789 10 11 12 13 14 15 16 17 18 19 20

MeTeocTaHuum
KynbTypa

Tvn no4Bkbl
TAM (%)

YIB

MoTpebHOCTM Ha NONMB HETTO B MM
AHBapb
desparnb
MapTt
Anpernb
Man
NioHb
Wionb
ABryct
CeHT46pb
OkTs6pb
Hosibpb
[ekabpb
Bcero

ObdhekTuBHbIE OCaaKM (BKITHOYAsS MOANMUTKY U3 FPYHTOBLIX BOA B MM)
AHBapb
®esparnb
MapTt
Anpernb
Man
UioHb
Uionb
ABryct
CeHTa0pb
OkTs6pb
Hos6pb
[ekabpb
Bcero

[Tpebyembin cpegHuin pacxog Bogonogadu (n/cek/ra)
AHBapb
despanb
MapT
Anpenb
Man
ioHb
ionb
ABryct
CeHTs0pb
OxkTs6pb
Hosi6pb
Jekabpb

Kon-Bo nonueoB
% CHWXeHUs ypoxas
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