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METO/JIIKA PACYETA ITIOJIMBHOTO PEXXVIMA CETbCKOXO3SAVICTBEHHBIX
KYJIbTYP IIPU KAITEIbHOM OPOIIEHUN

A.T. Kosvixeesa, HJI. Vsanosa, A.O. JKamkxanb6aesa

I'IleBeneHo mMmeTognyeckoe obecreveHne npegnoXxXeHna anAa onpeaeneHna pexrnma opoLleHnaA CeNbCKOX03AM-
CTBEHHbIX KyNnbTyp Ha OCHOBE an3anHa reomeTpunyeckmnx napameTpoB KOHTYpa yBlaXKHEHNA aKTUBHOIO CJ10A NOY-
Bbl NPW KanebHOM OpOoLeHnN.

Knroueseole crnosa: pexXnm opoLleHuna; BO,D,OI'IOTpE6J'IEHI/Ie; KanesibHoe opoLlleHne; CyToyHoe BO,D,OI'IOTp66J'IEHVIe;
SBanoTpaHcnnpauynA.

METODIKA CALCULATION IRRIGATION MODE OF AGRICULTURAL
CROPS UNDER DRIP IRRIGATION

A.T. Kozikeeva, N.I. Ivanova, A.O. Djatkanbaeva

It is given the methodological providing offer for determination of the mode of irrigation of agricultural cultures
on the basis of design of geometrical parameters of contour of moistening of active layer of soil at tiny irrigation.

Key words: irrigation regime; water use; drip irrigation; daily water consumption; evapotranspiration.

Heo6xonnmocTs obecriedeHus Mpoa0BOIBCTBEH-
HOHM 0€30MacHOCTH CTPaHbI B CBSI3H C BO3PACTAIONIHM
JIe(pHUIIMTOM BOJIHBIX pecypcoB Kasaxcrana, mpuBOIuT
K HE0OXOJIMMOCTH MINPOKOTO BHEJIPEHHS TEXHOJIOTUH
OpOIICHHS HOBOTO ITOKOJICHWS, KOTOpBIE 00Ja/aroT
BBICOKOH IPOIyKTUBHOCTBIO, HAJEKHOCTBIO, IKOHO-
MHYHOCTBIO, 3KOJIOTHYECKOH 0€301acHOCThIO, ajarl-
THUPOBAHBI K MIPUPOIHBIM YCIOBHUAM U (popMam X03sii-
CTBOBAHUSI, MPOCTHI B 00CIY)KMBAaHUU NIPU MHUHUMYME
TPYJOBBIX pecypcoB. Bcem atum TpeboBaHMsIM OTBe-
YaeT KarneJabHoe opoleHue. [1pu ncrnoabp30BaHuN 3TOM
CHCTEMBI OPOILIEHHUS TpeOyeTCsl Hay4HOE 000CHOBAHHE
9JIEMEHTOB TIOJIMBHOTO PEKUMa CEIbCKOXO3SIHCTBEH-
HBIX KYJBbTYpP, TaK KaK B OTJIMYUEC OT CIIJIOIIHOT'O IT0-
JiuBa, IpU Kale€JbHOM OPOIICHUHN YBJIAXKHACTCA HE
BCSl IUIOIIA/Ib, @ TOJILKO YacTh €€, T. €. COBOKYITHOCTb
TUTONIa/Ie KOHTYpPOB, MPUMBIKAIONINX K 30HE IMHUTa-
HUS pPaCTEHUH.

BopmonoTtpebnenne CEIbCKOXO03CTBEHHBIX
KyJbTyp NIpU JIOKAJIBbHOM XapaKTepEC YBJIAXKHCHUA
UMEET CBOIO CIIeIU(UKY M OTIIMYUTEIbHbIE 0COOEHHO-
CTH, TaK KaK KalleJIbHOE OpOIICHHE MO3BOJISIET CTPOTO
JI03UPOBATh HOPMBI TT0JIa4M BOJIBI HETOCPEICTBEHHO
B 30HE PACIPOCTPaHEHMs KOPHEBOH CHCTEMbI pacTe-
HUH. DTO crOoCcOOCTBYET CHMKEHHUIO TIOTEpPh BIIATH Ha
(usnueckoe MCHapeHue C MOBEPXHOCTU MOYBBI, HC-
KJIFOYEHUIO nepu(epruiiHbIX MOTeph BOJbBI, 4TO 00e-

CTIEYMBACT HCIIOIb30BAHWE IIOUYBEHHOW BJIATU JUIA
TpaHcnupaluu pacreHussMu. [loaToMy ocHOBHAs 107151
BOJIONIOTPEOJICHUST CEIIbCKOXO3SHCTBEHHBIMU KYJIBTY-
pamu (popMHpYeTCsl U3 JIOKAIBHOTO KOHTYpa YBIIAX-
HEHHS, B TO BpeMsI KaK OCTalbHast TUIOMIa b MEKIAYPs-
Jbst 1200 MIIM BOBCE HE BJIMSIET HA CYMMAapPHBINA BOJIO-
000pOT OPOIIAEMOTO yJacTKa.

CyTouHO€ BOAOMOTpEOJICHHE MPHU KamleJIbHOM
OpOILLEHUU — CaMblil IVIaBHBIN I10KAa3aTellb, YEPE3 KO-
TOPBIIT BO3MOKHO HAmNpsIMyl0 TIEPeHTH K OIpesese-
HUIO CPOKOB M HOPM MOJIMBOB, @ TaKXe TPOIOJIKHU-
TEJIFHOCTH MEXIIOJIUBHBIX IepruoaoB. [Iporrosmpo-
BaHHE BOJOMOTPEOJICHUSI MOJIKHO OCYIIECTBIISITHCS
B TPEX YPOBHAX:

TPaHCIHUPALMH PACTUTEIBHOTO MokpoBa (AT);

»  DKOJIOTMYECKOIl BOAOMOTPEOHOCTH CEIbCKOXO-

3siicTBeHHBIX yroauii (O,);

»  OHOJIOTHYECKOH BOAOMOTPEOHOCTH CEIbCKOXO-
3AHCTBEHHBIX KYIBTYD (O ).

BennunHy cymMMapHOTro BOJIONIOTPEOJICHUS Cellb-
CKOXO3SICTBEHHBIX KYJbTYp M0 OMOKIMMATHYECKOMY
METOJTy OIPEEIISIIOT 110 hopmyore:

E, =E- ks 'ka, MM,
rae k; —Ouonoruueckuil koadduuuent; k, — MUKpO-
KIMMaTHdecknii koadduiment, E — ncmapsieMocTsb
(TToTeHIIMabHAs YBATIOTPAHCITHPALTHS).
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Apxumexmypro-cmpoumenvHvle HayKu

HcnapsieMOCTh  TOJCYUTHIBAIOT IO  (POpMyIie
H.H. UBanosa:

E=K, -d- f(u),

rae K, —sHepreruueckuil paxTop ucnapeHus; 4 — ne-
(hUIUT BITAXXHOCTH BO3IyXa, MO; f(u) — hyHKIHSA, Xa-
pakTepusyrouas BIusHue BeTpa f(u) = 0,64 +0,12u, ,
3/1ech U, — CKOPOCTH BETPa Ha BBICOTE 2 M OT ITOBEPX-
HOCTH 3€MJIH, M/C.

INapamerpsl ucnapsemoctu K, u f(u) omperne-
JISIFOT TI0 3aBUCHUMOCTH:

0,0061(25+1¢)*
Kt =
lH

rae t —temneparypa Bosayxa, °C; /, — ynpyrocts Ha-
CBILIICHHOTO Mapa, MO.

DKOJIOTMYECKOe HOPMHMPOBaHUE TOTPEOHOCTH
B BOJIE CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp OIIpeJess-
10T Ha OCHOBE ITPUHINIA YHEPTETUIECKON cOalaHcu-
POBAaHHOCTH TEIUIA, BJIATM W IHUTATEIbHBIX BEIICCTB
C Y4ETOM NPHUPOJHBIX PEKUMOB, MO3BOJIAIOMINX 00e-
CIICYUTH COXPAHCHUC DKOJIOTMYCCKU 6HaFOHpI/ISITHOFO
SHEPreTUYECKOro peKMMa B II0YBE, 30HAX a’palluu
W HACBHIILICHWE T'PYHTOBBIMH BOJAMH arpoJiaHamadg-
TOB, €T0 MOXKHO OIPEACINTH MO hOpMyJIe:

£k

L

rae R — pamuanuonHbiii Oananc, L — ckpertas te-
TUI0Ta 1Mapoodpa3oBaHusI.

TpancnupanmoHHyI0  CIIOCOOHOCTH — PACTEHHH
C JINTHEBOH MOBEpXHOCTH pacTeHni (1) U pu3uIecKoe
ucrnaperne (/) ¢ MOBEepXHOCTH MOYBBI MOYKHO OTIpe-
JIeIHTH 110 popMyJiam:

T=K, K, -E,[l-exp(-0.74- LC)|- B,

T =(R/L-R)[1-exp(-0.74-LC)]- B,

1—exp(-0.74-LC)
0.15(LC)"™

— l—exp(-0.74-LC
1 =(R/L-R=CPOTELC)
0.15(LC)

rae R — paauanvoHHbIA OajaHC 3€MHOM MOBEPXHO-
cru, kJ[x/cM?;, L — yjuenbHas TEIUIOTa mapoodpaso-
BaHWsI, IPUHSTAs TIOCTOSIHHON U paBHast 2,5 kJlx/cm?;
R — panmannoHHBIN MHIIEKC CYXOCTH FITH ITOKAa3aTelh
THAPOTepMUYecKoro pexkuma, LC — rmiomans -
CTBCB ITOCEBA.

BonHblil pexum oponaeMbix 3emMelb HopMHpPY-
eTCsl MO BO3/CHCTBUEM IOJMBHBIX BOJI, arMocdep-
HBIX OCaJIKOB, BHYTPUIIOYBEHHOTO MepepacHpesesne-
HUS BIIaTH M PACXOJOB €€ Ha UCITAPCHUE H BOJOIIO-
Tpebienue. Ha ocHOBe 3TOTO ompenensercs IeQuInuT
MOTPEOHOCTH B BOJIEC WM OPOCUTEIbHAS HOPMa BOJIO-
M0JIa4X Pa3IMYHOTO PaHTa:

U=K, K,-E|

] ’ ﬁopt;

] ' lBopta

»  pedurur TPaHCIUPALUOHHON cnoco6-
HOCTH CEIIbCKOX O3S CTBEHHBIX KyJBTYp:
AT =T - (AW -0, £ g);

»  neduuur OMOIOTHYECKOi BOJIOTIOTPEO-
HOCTH CeIIbCKOXO03SIHCTBEHHBIX KyJBTYp:
AE =E —(AW -0. £ g);

»  JIeQUIUT  OKOJOTMYECKOW HOPMBI  BOJOMO-
TPEeOHOCTH  CEJIIBCKOXO3SHCTBEHHBIX  YIOJMM:

v R =
o, :E—R-L(AW+OC 1 g), rae O, — atMoc-
(depHble OcCanKku; Tg — BEPTUKAIBHBIA BOO-
00MEH MEXy IOYBOH W TPYHTOBBIMH BOJAMHU;
AW — BennuuHa OajnaHca MOYBEHHOM Biarv;,; R —

“HHAEKC CyXOCTH .

PexwM opormreHus Tpu KarelbHOM IIOJIUBE OC-
HOBBIBACTCA Ha TPHHIUIHUAIFHO HOBBIX pacderax
MOJIMBHOM (3JIEMEHTAPHOI) HOPMBI Ha OCHOBE TpPAHC-
MUPAILIMOHHOM CITOCOOHOCTH CEJIbCKOXO03SUCTBEHHBIX
KYJBTYD.

st BHYTpUBETETAIIMOHHOTO paclpe/iesieHus Jie-
(hurTa HOPMBI BOJOIOIAYN OIIPEICIIIETCS TeMIIepa-
TypHBI KO3((UIMEHT, XapaKTepU3yIOMUil H3MEHe-
HUE JHEPreTHYECKUX PECypCOB TEPPUTOPUU BHYTPH
roja, T. €.

K,=>1C/Y 1C,
rue th,C — CyMMa TeMIIepaTyphl BO3/IyXa 3a pacyeT-
HBIE MECSLIBI; Ztﬁ”C — CyMMa TeMIIepaTypbl BO3/IyXa
3a BETCTAIIMOHHBIN TIEPUOI.

Ha ocHoBe TemmepaTypHOro Kod(pQuiueHTa
MO>KHO OIIPEIENIUTh BHYTPUBEI€TALIHOHHOE PacIpee-
JeHHe MEeCS4YHOro JeduuuTa BOAONOTPEOHOCTH pas-
JIMYHOTO paHra:

AT, =K, -AT;
AE, =K, -AE,;
AEJi = Kti 'AEJ'

[pu KaneabHOM OPOIICHNH MPAKTHYECKUI HHTE-
pec MpeICTaBIsIET OTpeIeTIeHIE CYyTOTHOTO Ae(hHIIUTA
HOPMBI BOJIOTIOTPEOHOCTH, KOTOPBIH OMPEIersieTCst 10
hopmyaam:

AT, = AT, /30A31 =K, -AT /30A31;
AE,, = AE, /30A31 =K, -AE, /30A31;

AE,, = AE, /30A31=K,-AE, / 30A31.

Hcnapenue Biaru ¢ NOBEpXHOCTH MOYBBI IPOUC-
XOJUT B JIOKAJBHBIX 30HAX, T. €. B KOHTYpax YBJIaXK-
HEHHS KaleIbHHUIIBI, KOTOPOEe MOXKET OBITH Ompezese-
HO ¢ IOMOLIBI0 Koo duumeHTa (K ), yIUTHIBAIOLIETO
CTENEeHb HECIIJIONIHOTO YBIAKHEHNS TTOYBBI:

K, =1/[1+(1-f)],
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rae S — IIonab JOKIFHOTO YBIaKHEHHUS Ha OJTHOM
rextape, M*;, F — obmas rromazns 1 ra (10000 m?);
f=S/F — nons yBIaXHCHHOW IUIOMIATU TPU Ka-
HEeJIbHOM OPOIICHHH.

[Tpn kanenbHOM OpOLICHUH OOUMH 00BEM JIO-
KaJBbHOT'O YBJIQ)KHEHHOTO KOHTYpa MMeeT (opmy diI-
JUnTHYecKoi napadononasl (V' ), KOTOpBIA orpese-
JISUICS TI0 CIIeIYIOIIeH 3aBUCHMOCTH:

W=05r-R-h=1570796-R*-h,
rae h — BeicoTa SIMIITHYECKOI napabomousr; R —
paguyc UTMITHYECKOM TapaboIoH/Ibl.

BricoTy ommmnTHUeckoil mapabomommsr ()
MOJKHO OTIpeIeNuTh 1o Gopmyie [1-3]:

h=[B, -8 B~ B (V.- K,) /K, |
[1—exp(—Kb ~t)]+K4, -t

rae K, — kospduuyeHT GuibTpanyuy noussl Ipy moj-
HOM HachlllleHny; 3, — HadaibHas BIAXXHOCTb IIOYBBI;
S, — HAMMEHBIIAs BIAKHOCTh T0UBLIL, B, — conepika-
HHE CBS3aHHOM BJIard B eMHULE 00beMa ITOYBbI, TIPH-
HHUMAaeMO€ paBHBIM MAaKCHUMaJIbHOW MOJIEKYJISIPHON
BIIATOEMKOCTH; V, — CKOpPOCTH BIUTBHIBAHHS B KOHIIE
nepsoro 4aca; K, — K03(pPHULIHEHT, 3aBUCSIIHA OT
CBOMCTBA M BJIQYKHOCTH MOYBBI; ! — BpeMsl BIIHUTHIBA-
HUSI BOJIBI B TTOYBY.

Pagmyc smmumtudeckoi mapadomonssr ( R ) MOx-
HO OTIPENICITHTH TI0 (POpMYyJIe:

R=[(B,-B)(B,-B)]
(7K, )k J-esolK, )]

VupauBuyanbHYIO TOJUBHYIO HOPMY, TO €CTh
KOJIMYECTBO BOJBI, HEOOXOANMOE NIl CO3MAHUS pac-
YETHOTO KOHTYpa YBIQXKHEHHS IIOJ OJHO pPACTCHHE,
MOJKHO OTIPENICIUTH 110 YPABHEHUIO:

m,=W-d-(p,—p)/100,
rie W — oOmmuit 00beM yBIa)KHEHHOTO KOHTYpa, M?;
HB — HauMeHbIIIas BIIarOEMKOCTh IOYBHI, B % OT Be-
ca CyXO# Mo4YBbL; [, — NPEANONMBHAS BIAKHOCTD I10-
uBbl, B % 0T HRB .

PacuerHass NpORO/DKUTENLHOCTh IonuBa (7, )
OIIPEIeIISICTCS] OTHOIICHUEM WHIUBUIYaTbHON TOJHB-
HOM HOPMBI (m,) K HOPME pacxoja KanelbHULBI ( Gy ):

16

ty=m,1q,

MesxnonuBHON nepuoa (7 ) MOXKHO ONpeNeNuTh
KaK OTHOIIEHHE MOJIMBHOM HOPMBI (771, ) K Cpe/iHecy-
TOYHOMY BOJIOTIOTPEOIICHUIO (AECp): T=m,/AE,

Ha ocHoBe ompeneneHnst MECSYHBIX M JCKa[-
HBIX MAaKCHMAQJIBHBIX €KEIHEBHBIX IOTpeOHOCTEH
B BOJIC OCYIICCTBIISIIOTCS IMPOBEPKH BO3MOXKHOCTEH
BOJIOMCTOYHHKA, BBHIOOpP (HMIBTPOCTAHIIMU M OCTAIIb-
HOU (ypHUTYpBI. McX0ns M3 3TOro, M HPOU3BOIST

MIPEABAPHUTEIBHBIN PACcUET MPOIYCKHOI BO3MOXHOCTH
¢unpTpocTaHIH Mo hopMmyIIe:

O=m-S/T,

rae O — mpomnyckHas crocoOHOCTh (UILTPOCTAHIINH,
m¥/a; ™ — monuBHas HopMa, MY/ra; S — IIaHupyemas
TUTOIIA (b OPOIIEHUS, Ta; 1 — INITAaHWPYEeMOe BpeMsI pa-
00THI cucTeMBI B CyTKH, 1620 1.

J1st kak[1oil KyJbTypbl, C y4€TOM BO3JE/bIBAC-
MO IIJIOIIA/IN U CXEMBI TOCaIKH, PACCUNTHIBAETCS TIO-
TpeOHOCTH B OPOCUTENBHOH TpyOKe:

L, =10000-S, /L,
rame L, — morpeGHOCTH B OpocHTENBHOM TpyOKe, M;
S, — IIoIIaL BO3AEILIBAEMO KyIbTyphl; L — pac-
CTOSIHHE MEXJYy OpOCHTEIbHBIMH TpyOKamu (cxe-
Ma TIOCaJIKH).

Ha ocHOBe mpoITycKHOI CITOCOOHOCTH Pa3BOIHO-
ro TpyOOmpoBOAa yTOUHSIETCS MJIOIMIAAb IOJIMBHBIX
yuacTkoB (S ) mo cieayroriei popmysie:

S=(0,-L-x/10-q),
rae O, — mpoIrycKHas clocoOHOCTh Pa3BOAHOIO TPY-
6orpoBoa, M*/4; L — pacCTOSIHHE MEXITY OPOCUTENb-
HBIMHM TPYOKaMH (CcXema MOCajKH), M; X — paccrosi-
HUE MEXJy SMHUTTEpaMy OpPOCHUTEIBbHOH TpyOKH, M;
4 — HOpMa BBUIMBA OJTHOTO SMHUTTEPA, JI/4.

Jlnist oripeziesieHus pacxoaa BOJBI HA TeKTap Opo-
I1aeMOT0 y4JacTKa UCIIOIb3YeTCsl CIEAYIOIas 3aBICH-
MOCTB, M>/u:

W=10-q/L-x.

[Ipu sTOM pacxon Bobl, I0JJaBAEMbIIl HA reKTap
oporraeMoro yJactka (W ) J0JDKeH OBITh paBeH WHIIH-
BHJlyallbHOM MOIMBHON HOpME (711,), TO ecTb m, = W.

Takum 00pazom, MOJIENIb FEOMETPUYECKHX Tapa-
METPOB KOHTYPa yBIIQ)KHEHUS] aKTHBHOT'O CIIOSI TOYBBI
MIPU KamneJIbHOM OpOLICHUH IT03BOJISIET OMNPEACIUTD
TIOJIMBHON PEKUM CEIBCKOXO3SINCTBEHHBIX KYJIBTYP
U KOMIUIEKCHOE peryInupoBaHHe (aKTOPOB, CHOCOO-
CTBYIOII[UX IOBBINICHHUIO YPOXKasi.
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