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Abstract. The Earth upward trend in average annual air temperatures has led to increa-
sed physical evaporation of water from soil and plant transpiration. This phenomenon
raises questions about the adequacy of soil moisture reserves to support optimal plant
growth under changing environmental conditions. In addition to precipitation, factors
such as constanty updated sunflower varieties (hybrids), mineral nutrition, and irri-
gation techniques significantly impact sunflower yields. This study aims to assess the
correlation between key climatic parameters in the Republic of Moldova and sunflower
yield. Analyzing data on average annual air temperatures and spring moisture reserves
from 2006 to 2020, it was found out that, on average, climatic conditions in this region
ensure a sunflower yield of up to 20 quintals per hectare over a 15-year period. Knowing
the spring reserves of productive moisture in the soil and precipitation levels from April
to July allows for predictive modeling of sunflower yield.

Keywords: Helianthus annuus; Moisture reserves; Precipitation; Regression equation;
Yield.

Pecpepar. TpeHa n3MeHeHUss CpegHErogoBbIX TeMNepaTyp BO3AyXxa ABNAETCA NOMOXKM-
TENbHbIM, @ UX MOBbIWEHNE YBENNYNBAET (PU3NYECKOE NCNAPEHNE BOAbI C MOYBbI U
TpaHCNMpauuo pacTeHnin. B cBA3M € 3TUM aKTyanbHO M3yyeHue BOMpOCa, NO3BONSAOT
NN 3anacbl NPOAYKTUBHOMW BNAXHOCTW MOYBbI PACKPbITb MOTEHUMNAN PaCTEHUN B YCNO-
BMAX KPUTUYECKOro 3emnepenns. Ha ypoXanHoOCTb NMOACONHEUYHUKA, KpOMe OCafKOB,
BNUAIT Takne (haKTopbl KaK NOCTOAHHO 06HOBNAeMble copTa (rmépuabl), MUHEpanb-
HOe NUTaHue, OPOoLEHNE N ApYyrue 3/IeEMeHTbl TexHonoruu. Lienb Hawmx nccnegoBaHnm
- N3yyeHune Koppenauum OCHOBHbIX KNMMaTMuyeckux ycnosun Pecnybnukn MongoBsa c
YPOXXaNHOCTbIO NOACONHEYHUKA. MpoaHaNn3npoBaHbl JaHHble CPeAHEerofoBbIX Temne-
paTyp BO34yXa U BeCeHHUX 3anacos Bnaru 3a nepuopg 2006-2020 r.r. YcTaHOBNEHO, 4YTO
B CpeiHeM 3a aHanu3snpyemblie 15 neT KNMMaTuyeckne ycnoBusa Hawero permoHa moryr
o6ecneunTb YPOXXAaNHOCTb MOACONHEUHMKA He Bblle 20 u/ra. 3Has BeCceHHMe 3anachl
MPOAYKTUBHOWN BNaru B NOYBE U KONMNYECTBO OCAAKOB 3a anpenb-ntob MecsLbl, MOXHO
MPOrHO3MpPOBATb YPOXKANHOCTb NOACOMHEYHMKA.

Kniouesble cnoBa: Helianthus annuus; 3anacel enaau; Ocadku; YpagHeHue pezpeccuu;
YpoxatiHocmb.

24


mailto:jasminesv@mail.ru

3AMACbI [MPOAYKTUBHOW BIIAXHOCTU MOYBbI - 3A/10I BbICOKOW YPOXAMHOCTI MOACO/THEYHUKA

BBEAEHUE

K HacTosiwemy BpemeHn AOCTAaTOYHO NOAPOOGHO WNO U3yyeHne MppuUraLnoHHbIX
TEXHONOrNMN C MPUMEHEHNEM PA3/IMUHbIX CPEACTB U 060pyAOBaHMA AN obecneyeHus
MeNNOopPaTUBHbLIX PAabOT Kak 0HOro M3 haKTOpoB perynupoBaHus YCIOBUN ANS ynyud-
WEeHUA NPOAYKTUBHOCTM CEeNbCKOXO3AMNCTBEHHbIX 3eMeNb. B 90-x rogax, no AaHHbIM
CueTHOM nanatbl MonaoBbl, NAOWAAb OPOLIAEMbIX 3€MENb €XXEerogHO YMeHbluanacb ¢
308 TbIC. ra 1 K Hayany 2019 roga coctaBuna 4,7 TbiC. ra, Haxo4ALWMXcA noa ynpasne-
Huem AreHTtcTBa Apele Moldovei, kak cneacteue pedopm B 2015 - 2018 .. MonaoBa
OTHOCUTCSI K NPOMbILWIEHHO Pa3BUTbIM U BOAOAE(ULUTHBIM pernoHam, C HU3Kon obne-
CEHHOCTbIO (8,3%) 1 JOCTATOUHO BbICOKMM ypOoBHEM Aerpagauuu nous (6onee 35%), uto
fenaet ero 6onee ys3BMMbIM K KTMMAaTUUYECKUM U3MEHEHNSIM. KnumaT B permoHe - yme-
PEHHO-KOHTUHEHTA/NbHbIN, O YEM CBUAETENbCTBYET MaNOCHEXHAsA KOPOTKasA u Tennas
3UMa, MPOAOMKUTENbHOCTb Beretaunm 60nee BOCbMU MeCALLEB C YYETOM XapPKOro neta
M He6GONbLWOro KONMYeCcTBa 0CAAKOB, MMaBHbIM 06pa3oM BbiNaJalLWMX B BUAE KpaT-
KOBPEMEHHbIX IMBHEN B Tennbin nepuog roga. C TOUKM 3peHNs CeNbCKOXO3ANCTBEHHO-
ro NPOM3BO/ACTBA A/ BblPpaliMBAHNA PaCTEHUIA 3TO 6naronpuaTHbIE YC/TIOBUS B COYeTa-
HUK C Nnogopoanem YepHO3eMHbIX MOUB, HO KNMMAaT XapaKTepu3yeTca 3aCyLW/InBOCTbIO.
[ina nonyvyeHus BbICOKMNX YPOXKAEB B perMoHe Cymma 0CafKoB AOMKHA 6biTb B npegenax
730-800 mm B rof, HO UX KONNYECTBO B NocnegHue aecaTuneTnsa cCHM3unnocb ao 352-505
MM. Bce yalie oTMeyaeTcs NpMCcyTCTBUE 3aCyXK, a €€ NoC/IeaCcTBUSA BAUSAIOT HAa CENbCKO-
X03AWCTBEHHYIO OTPAC/Ib HEraTUBHO, arpapum HecyT y6biTkK (Massesa et. al., 2022).

MpoayKuns NOACONHEUHMKA NONb3YeTCs Upe3BblYaHO BbICOKUM Cipocom. B Mon-
[0BE MOACOMHEYHUK ABASETCA OCHOBHOW MAC/IMUYHOMW KyNbTypOW, BbipalMBaemMon Ha
nnowanmn 6onee 300 Tbic. ra (Ywypeny, 2017). Ero ypoXanHoCTb CUIbHO KonebneTcs no
rogam u B cpeaHem He npesbiwaeT 1,5 - 1,9 T/ra, HAa YKpanHe B npeaenax 1,7 - 1,9 T Ha
1 ra, a B Poccun oHa ele HUxe U Bapbupyet B npegenax 1,2 - 1,5 T/ra (boukoson et
al., 2018; MoACcoNHEeUHUK..., 2017; Bacunuorno et al., 2017). B ycnoBusax nofvBHOro 3em-
nenenns NpPoayKTMBHOCTb MOACONIHEYHUKA B PocToBCKOW o6nactu, Ha tore YKpauHbl,
CeBepHOM KaBka3e koneb6nerca u coctasnser 2,5 - 3,6 T/ra cemaH (beccmonbHas, 2011;
Nykomel, & Kpusolunbikos, 2009), a B Mongose - 3,6 - 4,5 T/ra (Bacunuorno et al., 2019).

YpOXXanHOCTb NOACONHEUYHMKA 6e3 OpOoLleHMA Bblille B APYrMX CTpaHax, No cpaB-
HeHuto ¢ YKkpauHon (Agro-liga, 2017). B Kutae, Hanpumep, CpeiHNI ypoXKal MacnocemsaH
AocTturaet 2,7 T Ha 1 ra, Torga Kak peanbHble BO3MOXHOCTU KyNbTypbl PaCKpbITbl HAMNO-
NOBWHY, @ Npu cO6n0AeHNN YCNOBWIA BblpallBaHUs B ONTUMANbHOM KONMYecTBe, BO3-
MOXHO NoNnyuntb - Ao 4 1c1ra.

Mo gaHHbIM B. A. LLlep6akoBa n Ap. Tpeb6oBaHMA NOACONHEYHMKA K Bflare 0YeHb Bbl-
COKue, B CBA3M C 3TUM 3¢h(DEeKTUBHOCTb MNOMYUYEHNSA YPOXXANHOCTI OrpaHMUMBAETCS BNa-
roobecrneyeHmem pacTeHuni. 3a BereTaLuMOHHbI Nepuog notTpebaeHne Boabl NOCEBAMMU
NOACONMTHEYHMKA NPU XOpOoLIemM pa3BuTuUK coctaBnsaet ot 500 4o 600 mm, HO ana obecne-
YEHUS MMHUMYMA NMOTPe6bHOCTU BO Bnare goctatoyHo 350-400 mm ocagkoBs. PacteHus
OT/INYAIOTCA 0COGEHHOU TPeboBaTENbHOCTbIO K BOAE B Nepuog ob6pa3oBaHns 6yTOHOB
A0 uBeTeHus. Mpy 3TOM MOLWHOCTb KOPHEBOMW CUCTEMbI NOACONTHEYHMKA CNOCO6HA obe-
CNeyYnTb U3 rNy6boKUX CNOEB NOYBbI HEO6XOAMMYIO NOTPEBGHOCTL B BoAe. ABTOpPbI OTMe-
YaIOT, UTO B PErMOHaX, e KOHTUHEHTANbHbIA KNUMAT N YePHO3EMHble TSXKENOCYTNUHN-
CTble MOYBbI, MOACONHEYHUK MOMHOCTbIO UCMO/b3yeT BOAHbIe pecypCbl, HAKONUBLLNECA B
OCEHHe-3\MHUI Nepuoa B nouyse. B CBA3M C 3TUM MOXHO OTMETUTb €ro OTHOCUTENbHYIO
3aCyx0oyCcTonunBoCTb. Of4HAKO HeQOCTATOK BNaryv Npu paHHeM pa3BUTUM YMeHbLIAET Nno-
BEPXHOCTb INCTbEB U ANAMETP KOP3UHKW U, KaK CNEACTBUE, CHKEHNE YPOXXAWMHOCTHU.
Ecnn HegocTaToK BNarum NposiBASETCA NpU NO3gHEM nepuoae pasBuTUS, TO NUCTbA Obl-
CTPO BbICbIXAlOT, @ B pe3ynbTate CoAep)KaHne Macna B CeMAHKaX CHUXKaeTCA.
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B cBA3M € Tem, uTo B pernoHe lOro-BoctouHon MonaoBbl Kaxabiv 2-3 rof ABNSETCS
3aCyWNMNBbIM, HAKOMMEHME BOAbI B IMyH6MHE NOUBbI COKPALLAETCA, a 3emneaenmne asns-
€TCS PUCKOBAHHbIM. [1Ns1 COXpaHEeHNs NPOLOBO/IbCTBEHHON 6€30NaCHOCTM HE06X0AMMO
3a60TUTbCA 06 yNyYLIEeHNN TEXHONOTM BO34EeNbIBAHUA 1 MOBbIWEHUN NPOAYKTUBHOCTM
CeNbCKOX03ANCTBEHHbIX KyNbTyp. Ina 3TOro He06xXxoAMMo, YTo6bl BCe (haKTOPbl XKMU3HE-
AeATeNbHOCTN PACTEHUIN HAXOAWUTUCL B ONTUMYMe. PeanbHOCTb XXe TaKOBa, UTO O4UNH U3
BaXXHenwWwmnx pakTopoB — BogoobecneveHne, ganeko He oNTUMKU3UPOBAH. 3a nNepuog
aKTUBHOW Beretauuy CenbCKOX03AWCTBEHHbIX KynbTyp (anpenb — ceHTA6Gpb) B Hallem
pernoHe B cpefHem 3a nocnegHue 75 net Bbinagaet OKoNo 299 MM 0CagKoB, UTo, Ka-
3an0Cb 6bl, OCTATOUYHO ANA pa3BuTUA pacteHun (Bacunuorno et al,, 2017). OgHako 310
AANeKo He TakK. [la)ke BO BaXXHbIN MO 06eCneyeHHOCTN 0CaiKaMu rof oNnTUMasnbHoe BO-
ponotpebneHne HEKOTOPbIX Ce/TbCKOXO3SAMCTBEHHbIX KY/TbTYP 3HAUNTENbHO NPEBbILLAET
3TO 3HaueHune. BennumHa geuuynta onTMManbHOro BogonotTpebneHms koneébnertcsa or
430-1920 BO BNaXHbIN rog Ao 2050-5450 m3/ra B cyxon roa (FamatoH et al., 2005). B Takux
yCNoBuAX 3emnefenne SBNSETC He TOIbKO PUCKOBAHHbIM, HO U Mano3(eKTUBHbIM.
Takum 06pa3om, pofib METEOPONIOTNYECKUX YCIOBUI B COBPEMEHHOM 3eMNeaenmnmn Ha-
Lero permoHa o4YeHb BbICOKA.

MATEPUWA/IbI 1 METOADI

Ana npoBeaeHUs NCCNefoBaHMA NCNONb30BaNN YCPeAHEHHbIE AaHHble 3a nepu-
0/, 2006 - 2020 r. r.: 1 (CTaTucTUuecKuin exxeroaHuk NMpuaHecTposckoi Mongasckon Pe-
cny6nuku, 2021). Pacuet 3anacoe Bnaru nposoaunm B cnoe 0-100 cm, MCNonb3ys Tep-
MOCTaTHO-BeCcoBOW MeTopA (Knaccuueckuin). MonyyeHHble JaHHble BNAXHOCTY MOYBbI B
npoueHTax (W) ymHOXanu Ha o6beMHyt maccy nousbl (D, r/cm®) n 100 cm (H) n aenunu
Ha 10 (ana nepesoma M3 Boabl B MM). B pesynbraTe nonyuunm 3anac sofbl B 100 cm cnoe
MOUBbI, BbIPAXKEHHbIV B MUANMMETPAX BogHOrO cnos (B, mm = WDH/10); 2. YpoXailHOCTb
MOACONMHEUYHMKA B X03AMCTBAX NeBO6EPEeXHbIX panoHOB pekun [lHecTp Pecnybnunkun Mon-
noBa, T/ra; 2. MeTeoponoruyeckue aaHHble AMC r. Tupacnosb. A TaKXe A7 pacueToB U
aHanusa npumeHanu nporpammbl MS Office XP (Word, Excel).

PE3V/IbTATbI N OBCY)XXAEHUSA

B nocnefHne HECKONbKO AECATUNETMIN B HAWEM PErmoHe, Kak U BO BCEM MUpe,
HabnopgaeTca noTenneHne KnMmarta. Ha arpomMeTeoponornyeckon CTaHuum r. Tupac-
MoNb perynspHble MeTeoponornyeckne HabnogeHma segyTca ¢ 1946 roga. 3a 3ToT ne-
puoa cpefHerofoBble TemnepaTypbl BO3AyXa BapbupoBanut O4YeHb CUTbHO, HO TPEHA UX
N3MEeHeHNA ABNAETCA NOMOXUTENbHbIM, YUTO CBUAETENbCTBYET O NOTENNeHUn Knumarta
npumepHo Ha 1,5 oC (PucyHok 1).

Cpenuneronopasi TeMieparypa Bo3ayxa
no AMC r. Tupacnoan

13
12

11 +

PucyHok 1. TpeHO u3meHeHUs cpedHe20008bIXx memnepamyp 8030yxa, °C
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OpHaKo, 06Wen3BeCcTHO, UTO NOBbIWEHNE TemnepaTyp BO34yxa CNOCO6CTBYET yBe-
nuueHunto GU3NYecKoro NCnapeHns ¢ NOBEPXHOCTM MNOUYBbI U TPAHCMUPALMIO pacTeEHNN,
MO3TOMY B 3TUX YCNIOBUAX OCOObLIN MHTEPEeC NpeacTaBnseT BONPOC, NO3BONAOT N1 BbiNa-
AaloLmne 0Caiku packpbiTb NOTEHUMAN pacTeHU. 3anacbl NpPoAyKTMBHOW Bnaru ¢ 2016
no 2018 roa 6binn B Nnpegenax 122 — 162 mm, 1 ¢ 2018 roga HabngaeTCs pe3kKoe CHMKe-
HVWe HaKonaeHnsa Bnaru B noyse A0 40 Mm (PUcyHOK 2). MPON3BOACTBEHHUKMN CUNTAIOT,
UTO YPOXAWHOCTb BO MHOIMOM 3aBWCUT OT BECEHHMUX 3anacoB NPOAYKTUBHOW Bnaru B
MouBe, HO B HAWWNX NCCNeA0BaHUAX 3TO HE NOATBEPANNOCH, TAaK KaK YPOXANHOCTb NOA-
COMHeYHUKa cnabo Koppenmposana c 3Tum nokasarenem (PucyHok 2). Mo Bcen BeposAT-
HOCTW, BECEHHME 3anacbl NPOAYKTMBHOW Barn B nouyse B 60nblien CTENEHU BAUSIOT
Ha 3¢pPeKTUBHOCTb NCNONb30BAHNSA NPUMEHSIEMbIX B PaHHUE CPOKM yaobpeHnn, oaBas
TEM CaMbIM TO/IbKO CTapT AN XOPOLLEro pa3BuTusl pacTeHUN.
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PucyHok 2. Koppensuyus eeceHHUX 3anacoe 8a2u ¢ ypoXxalHoCMbHo

nodconHeyHuka rno 2o09am (r = 0.21)

HecKonbKo fyyllen, HO TOXXe HeLOoCTaTOUHOW 6bina KOppensunusa YpoxanHoCcTh ¢
CYMMOW BEeCEHHWX 3anacoB Bnaru W 0CafKOB, BbIMAaAOLWMX B anpene n mae mecsue

(PucyHoK 3).
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PucyHok 3. Koppensayusi CyMMbl 8eCeHHUX 3anacoe e/1a2u U anpesbCko-malcKkumu

ocadkamu ¢ ypoxxaliHocmbio nodconHedHuka (r = 0,40)
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CpefHUN ypoBeHb Koppensauuu 6bin AOCTUTHYT TONbKO, KOrAa K BECEHHUM 3ana-
cam Bnaru npu6aBunm ocaKu 3a anpenb-uonb mecaubl (PUCYHOK 4). Ponb n3yyaemoro
takTopa (Bnaroob6ecrneyeHHOCTb) Nyylle BCEro NPOCneanTb no hakTopnuanbHON 3aBu-
CMMOCTU, KOTOPYIO B AlaNibHENLLEM MOXHO MCNONb30BaTb AN MPOrpPaMMUpPOBAHMA ypo-
Xaes. [lonyyeHHaa 3aBMCMMOCTb MMeeT BMA NOMUHOMA BTOPOro nopsagka n ¢ BepoAaT-
HOCTbO I = 0,62 NOKA3bIBAET, UTO YPOXKANHOCTb, PaBHY 1,7-1,8 T/ra, MOXXHO NONYUYNTb
B TOM Cnyyae, KOrga CyMma BeCeHHUX 3anacoB Bfarn u anpenbcko-nonbCKUX 0CafKoB
6yaet Bbiwe 400 mM.
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PucyHok 4. Koppensuyus mexoy 8eCeHHUMU 3anacamu 6/1a2u U anpesibCKo-urabCKuMu
0cadkamu ¢ ypoxxaliHoCmbto NodconHeyHuka (r = 0.61)

3T0 CBUAETENbCTBYET O TOM, UTO HA YPOXXANHOCTb NOACONHEUYHIKA KpOME 0CaAKOB,
B TOM UMCNe PeXMM X noctynneHus (NpofomxuTenbHble nepuoabl 6e3 foxaen), Bnu-
A10T 1 MHOTUe Apyrue PakTopbl. HeraTuBHbIe NOCNEACTBMA OKA3bIBAKOT BbIHYXAEHHOE
Heco6noaeHVe yaenbHOTo Beca Niowaaen noa NoACONHEUHUK B CTPYKTYpe NOCEBOB U1
ceBo060poTa. bonblioe 3HaUeHUe MMEeIOT TakKe 06HoBNAeMble copTa (rmépuabl), MuHe-
panbHoe NUTaHue 1 Apyrue 31emMeHTbl TEXHONOT M.

BbiBO/bl

B cpeaHem 3a nepuog ¢ 2006 no 2020 rog Hanb6onbwas NPOAYKTUBHOCTb NOACON-
HeuYHuKa 6bina nonyyeHa B 2016 n 2019 rogax. Paznnuma B 3anacax npoAyKTUBHON Bna-
M He 06BACHSAIOT BApbUPOBaHUE YPOXXAWMHOCTM MACNOCEMSAH MO rogam UcciefoBaHum.

B cpegHem 3a aHanu3upyemble 15 netT KnMmaTnyeckne ycrioBmua Halero pernoHa
MOryT o6ecrneunTb YPOXXaNHOCTb NOACONHEUHUKA He Bbiwwe 2,0 T/ra.

3HaA BeceHHMe 3anachbl Bnarn B NoyBe U KONMYECTBO OCAZAKOB 3a anpenb-uiosnb
mecsaLbl, N0 YPAaBHEHUNIO pPerpeccuy MOXXHO NOAFOTOBUTb MPOTHO3 YPOXAWHOCTU MOA-
CO/THeYHMKa.

Heobxoanmo pa3BuBaTb OpoOLIaeMoe 3emfefenme Kak OCHOBY CTabUnbHOro po-
CTa NPOV3BOACTBA CENIbCKOXO3ANCTBEHHOW NPOAYKUUN AN obecneyeHus NpoaoBoOsb-
CTBEHHOWN 6€30MaCHOCTM CTPaHbI.
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