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PACYET 2JIEMEHTOB PEXKUMA OPOIIEHUSA
ITPHU JIOKAJIBHOM CIIOCOBE I1OJIMBA
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(®I'bOY BIIO «Boarorpaackuil rocy1apcTBeHHBIM arpapHbIii yHUBepcUTeT», I'. Bomrorpan, Poccuiickas
Oeneparus)
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Summary: Examines various methods of calculation of the subsoil irrigation. Specify the for-
mulas for calculation of irrigation norms at the local surface irrigation methods. In comparison with
other ways of calculating this has allowed to considerably save irrigation water under the same pa-
rameters soil moistening.

PexxuM BHYTpPUIIOUBEHHOT'O OPOILIEHHUSI OCHOBBIBAETCS Ha HEMPEPHIBHOM MOAIECPKAHUU KOH-
Typa YBJI&JKHEHHUS Ha YPOBHE ONTUMAJIbHOIO MUHUMYMa OT HaMMEHbILIEH BiaroeMkoctu. [Ipu sTtom
PEKOMEHIyeTCsl TPOU3BOAUTH MOJMBBI YaCTO, HO MAJIBIMU MTOJIMBHBIMU HOPMaMHU.

Jl1s IpaBUIILHOTO MPOBEACHUSI BHYTPUIIOYBEHHOTO OPOIICHUSI HEOOXOAUMO YUYHUTHIBAThH Clie-
IYIOIIUE TapaMeTPhl: BOTHO-(QU3NIECKUE CBOWCTBA MOYBHI U TIyOMHY KOPHEOOMTAaeMOro ciios (B
3aBUCUMOCTH OT OMOJIOTHYECKUX OCOOECHHOCTEH KyJIbTYphl U (pa3 ee pocTa U pa3BUTHs), HEOOXO -
MbI€ I ONPEAETICHUS] HOPM BEr€TallMOHHBIX MOJUBOB; ONTUMAIIbHYIO BIa)KHOCTH MOYBBI TIEPE]] MO-
JMBOM JIJIsl KaXKAOTO MEpPHOAa Pa3BUTUS KyJbTYPhl; CYMMapHOE KOJMYECTBO BOJbI, MOTPEOIsIeMOit
KyJbTYpPOU B TEUEHHUE BETE€TALMOHHOTO Mepro/ia (OPOCUTEIBHYIO HOPMY ); AITUTEIILHOCTh MEXKIIOIUB-
HBIX TEPHOOB C LIETbI0 ONTUMAIBHOTO CHAOKEHHs pacTeHUI BOAOH B KaXKIyto a3y pa3BUTHSL.

Cy1ecTByeT HECKOJIbKO METOJIOB JJIsi pacueTa MOJIMBHBIX HOPM NpPU BHYTPUIIOUBEHHOM OpO-
LIEHUH, OCHOBHBIMH U3 KOTOPBIX SIBJISIFOTCSL:

— w™etona B.I'. JloGonbl, OCHOBaHHBIN Ha y4eTe HOPMBI JoOeranus, o0beMa BOJIbI, BIHUTHI-
BAaeMOI B NIOYBY OT Hayalia MoOJIayu B YBIAXKHUTENb O TOTO MOMEHTA, KOT/1a CTPYs AOCTUTHET €ro
KOHEYHOT'O CEYECHMUS;

— w™erona O.E. Slconnan, yauThIBalONINi HAUMEHBIINI 1 HauOOIBIINIA PanyChl KOHTYPOB
YBIQXXHEHUS, a TAKXKE JJIMHY YBIAKHUTENS U UX KOJIMYECTBO Ha | ra ruioniajau OpolieHus;

— w™eroxn H.II. fxoBnesa u B.C. Pa3yBaeBa, yuuThIBarOIIMii CPEIHIO CKOPOCTh BIIMTHIBA-
HUS, YACIbHBIA PAacX0 OJHOTO YBIAXKHHUTEISA, YUCIIO U JJIMHY yBIaKHUTENEH Ha 1 ra;

— wmerox H.P. XampaeBa, OCHOBaHHBINM Ha y4eTe MaKCHUMAJIBHON MOJIEKYJISIPHOU BJIArOeM-
KOCTH, MOIIIHOCTH aKTUBHOTO CIIOS TTOYBBI M KOA((UIIMEHTA, OTPEICIISIONIErO CTEIIeHb HE00X0IH-
MOCTH CO3JaHUsl IPOMBIBHOT'O PEXKUMA;

— w™erox JI.II. T'ocTuieBa, B OCHOBE KOTOPOTO JIGKUT OMOKITUMATHIECCKHA TIOJXOM, YIUTHI-
BAIOIMI TEXHOJIOTUH U OCOOEHHOCTH yBJIakHEHUs ouBorpyHra npu BIIO.

B muoronernux uccienoanusx no BIIO cenbCKOX035SHCTBEHHBIX KYJIbTYP, IPOBOJUMBIX
aBTopamu B ycioBusx Huxuero [ToBomkbes Ha ocHoBanuu pexomenaanuit M.C. ['puroposa, Benu-
YHHY MOJIMBHON HOPMBI paccuuThiBamu no ¢opmyne akanemuka A.H. KoctskoBa ¢ yueTom Koa(-
¢bunrenTa, OTpaXxaroulero XapakTep pacnpeeseHs BOAbI B ouBe [5]:

m=a-H-100- (Wag- W) - 706 (1

r7ie m — NOJMBHASI HOPMA, M/ra; a — KOX((UIIMEHT, YUYUTHIBAIOIIUIN XapaKkTep pacrpeaeeHus BO-
JIbl, IOCTYMAIOLIEH U3 yBIaXHUTENEH B nouBe (o<1); A — MOIIHOCTh PaCYE€THOTO CJIOS MOYBBI, M;
Wyp — BIQXHOCTh pacuye€THOTO CJIOSl MOYBBI, % OT MaccChl CyXOM MOYBBI M COOTBETCTBYIoIas HB;
W, — BIIa)KHOCTbh MOYBBI Ha y4acTKe NEepe] MOIUBOM, % OT MacChl CyXOW MOUBBI; Y,; — INIOTHOCTh
MOYBEI, T/ M.
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Benmuuuna o Obuta ycranosnena A.A. borymesckum u mposepena M.C. ['puropoBbsiM Ha oc-
HOBE aHaJIN3a SKCIIEPUMEHTAIBHBIX JaHHBIX M0 COOTHOILIECHUIO IJIOUIAIN YBIAKHEHHOTO KOHTYpa U
TUTOIIAZM MEXAY OCSIMHU TpyO B mpezenax IIyOWHBI pacuyeTHOTO CJIOSl MOYBHI. B 3aBHCHMOCTH OT
MEXaHUYECKOT0 COCTaBa MOYB U PACCTOSHUN MEXKIY YBIQKHUTEIIMHU KOA(D(GUIIUEHT Ol U3MEHSIETCS
B npeznenax 0,4-0,7. Hanpumep, paccrostHus Mexay yBiaakHuTensiMu Ha ydactke BIIO B AO3T
«AXTyOUHCKHIT» ObUH paBHBI 1,5 M. B cBs3H ¢ 3TUM BenmunHa KOA(PPHUIMEHTA O 7S HAIIUX HC-
cienoBanuii Obuta mpuHsATa pasHoit 0,7 m [3, 4].

[Tpu monuBe cagoB CYLIECTBYIOT CBOM OCOOEHHOCTH. B yCloOBUsAX opolraeMoro emienenus
Bonrorpazackoii o6macti BoIonoTpeOIeHHe caJoB MPAaKTUYECKH LEIUKOM OMpeNesieTcs MOJHB-
HbIM PEXHMMOM, YCTaHABIMBAEMbBIM /I OpPOLIAEMBIX HACAKACHUHM C YYETOM T'YCTOTBHI CTOSIHUS U
BO3pacTa IUIOJOBBIX JE€PEBbEB, UX OMOIOTHYECKUX ocoOeHHOCTel. OCHOBHBIMU MapaMeTpamu, OIl-
PENeNSIIOIMMHI OPOCUTEIBHYI0 HOPMY M TOJIMBHOM PEXUM CaJia, CIIyKaT: INyOnHa MpOMayrBaeMo-
rO CJIOSI TIOYBBI, BIAYKHOCTh MOYBBI Ha HAyajo MOJMBA M MPHU HAaHUMEHbIIEH BIArO€MKOCTH, IIOT-
HOCTb IT0YBbI, KOJINYECTBO OCAIKOB.

[Ipy BHYTPUIIOUBEHHOM OPOILECHUHU PSAIAOM HCCIEAOBaTENe MpeiaraeTcsl onpeaessiTh Mmo-
JHMBHYIO HOPMY C YYETOM 3JUIMICOMAHOM (popMbl 00pa3yeMoro B pe3ysbTaTe MOJUBa KOHTYpa yB-
JaXKHEHUS CIIeIyomuM 0opa3om [2]:

m=0,0314-a-b-1-nyy (B —Po): 2)

m=0,0065-H-B-1-nyy; - (Bus —Ba), (3)

rae a, b — MUHMMalbHbIM 1 MaKCUMaJIbHBIM palyChl KOHTYPa YBIaXXHEHUS, COOTBETCTBEHHO paB-

HBIE MTOJIOBHHE €T0 IIUPUHBI U TIIyOUHBI, M; [ — [UIMHA YBIAXHUTENSA, M; 1 — YUCJIO YBIXKHHUTEICH

Ha | ra, mr.; H — pacyeTHas ITyOHHA yBJIQKHIEMOI'O CJIOS IIOYBBI, CUUTAs OT IIOBEPXHOCTH 3EMJIH, M;
B — cpeansis mmpyHa M0JIOCH! YBJIaKHEHUS [IOYBOTPYHTA, M.

[TpuBenennsle GpopMybl pacueTa NOJIMBHON HOPMBI CIIPaBeUIMBHI B Cllydae, KOrjaa pacipe-
JIeJICHUE BIIar¥ IIPOUCXOAMT I10 BCEH JUIMHE YBIAXXKHUTEIIS, YTO COOTBETCTBYET OPOLICHUIO KYJIBTYD
CIUIOIIHOTO C€Ba, U HE YUYUTHIBAIOT OCOOEHHOCTH MOJMBA PAIOBBIX IUIOAOBBIX HacaxkaeHui. Ilpu
JIOKaJIbHOM BHYTPUIIOYBEHHOM OpPOLICHUU YacTh IUIOLIAAU BCErO IOJS OCTACTCS HEYBIIAXKHEHHOM,
U, CIIeZI0BAaTEIbHO, IPU HA3HAUYEHUH MOJIMBHBIX HOPM HEOOXOJUMO 3HATh ONTHUMAJIbHBIE Pa3Mephbl
oyara yBJIQJKHEHHsI, COOTBETCTBYIOILErO pa3MEILEHUI0 OCHOBHON MacChl KOPHEN paCTEHUM.

Jlia u3ydaeMoil KOHCTpYKIUHM (opMa KOHTypa YBJIaXHEHUS B IUIaHE MPEACTaBIsIET cOOO0i
¢burypy, cocTosIIyo U3 JABYX MOJIOBHHOK SIIMINTUYECKUX IMIUHIPOB U JABYX IOJIOBHHOK AJLIHII-
COUJIOB BPALIEHUs, ITapaMETPbl KOTOPOH 3aBUCAT OT BOJHO-(PU3UYECKUX CBOMCTB mouB. [Ipu sToM
IUTOIIAJb YBIAXKHEHUS OyJeT 3aBUCETh OT YMcIIa nepopamnuii, ycTaHaBIMBAEMOTO JUIsl TIOJIMBA O-
Horo pacteHusi. CieoBaTelbHO, MOJUBHAs HOPMa JUIl OJMHOYHOIO pacTeHHs (KOHTypa) Oyaer
HMMETh CIEAYIOIUM BU:

m=10-F -h-y-(BusPus), 4)

2
riae I — nmomans nuTaHus paCTCHUA, M | h— FJ'Iy6I/IH8. pacCuYCTHOIO CJI0A MMOYBBI, M.

VYuureiBas GopMy HpPOCTPAHCTBEHHOW 00JIacTH YBIa)KHEHHUS MOYBBI, 00pa3yeMoil BOKpYT
OJTHOTO Nep(HOPUPOBAHHOIO YHACTKA BHYTPUIIOYBEHHOT'O YBIAKHEHMS, a TAKXKe JIOKAIbHBIA Xapak-
TEp YBJIAXXHEHHS IMOYBBI, MOJIy4aeM, YTO pacyeT 00beMa KOHTYpa YBIAXXHEHHS MOKET OBbIThb BbI-
MIOJIHEH 110 hopmyiie

Vau=rm-a-b- (l’+%bJ=3,14 ca-b-(I'+133-b), )

T7Ie ¢ U b COOTBETCTBEHHO — IOJIOBMHA BBICOTHI M IIMPUHA KOHTYpa yBIQKHEHHS MOYBBI, M; I’ —
JUTMHA OTHOTO Mep(OPUPOBAHHOTO YYaCTKA YBIIAKHUTEIS, M.

[ToncraBuB B opmyny (4) Bmecto Fh V,;, u3 dopmynsl 5 u mpeobpasys 3aBUCHMOCTb
A.H. KocrsikoBa, noiay4nm:

m=10 -V -y -(Bus-Pus) = 314 -a-b- (' +1,33b)- y(B,s = By )- (6)
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OnmumanbHble pasMepbl KOHTypa yBrnaxkHeHus:: a = 0,5 M, b = 0,5 m. CpegHue 3HaueHus MIOTHO-
CTH MOYBbl U HAUMEHBIIEH BIAarO€MKOCTHU JJI1 BCEX TOPU30HTOB MOYB ONBITHOI'O y4acTKa COOTBET-
CTBEHHO COCTABJISUIH: Vo5 = 1,53 T/M3, Wue= 19,6 %.

[Tpu npoeaenun noneBbix uccneaoanuil mo BIIO B OAO «Canpl [lpunonbsi» HaMu ObLT
MIPUHSAT PEXUM OPOIICHHUS SIOJIOHEBOTO CajJia C MCIOIb30BAHUEM TOJIMBHBIX HOPM, PACCUUTAHHBIX
Ha OCHOBE MoNyueHHoU popmyrsl (4). B cpaBHeHHH ¢ JpyrUMHU CIIOCOOAMH pacdeTa 3TO MO3BOIHIIO
3HAYUTEIILHO KOHOMHTH MOJUBHYIO BOAY IMPHU OJWHAKOBBIX 3aJaHHBIX MapamMeTpax yBIKHEHHS
MmouBkl (Tabim.).

CpaBHeHUe IPUHSATON BeJIMYMHBI OJMBHOH HOPMBI ¢ BHIYUCJIEHHOH 110 pa3iu4HbIM opMysiamM

Bennuunza noguBHON HOPMBI
Pacuernas popmyna MIpY Pa3IMYHOM MPEANOIUBHON BIaXKHOCTHU MOYBBI, M/ra
60% HB 70% HB 80% HB
mleO'H'yoﬁ'(ﬂHB_ﬂnP)'a 716 504 305
m=0,0314-a-b-l-n-y, (B~ Po) 249 180 109
m=0,0065-H-B-1-n-7,; (B~ By) 301 217 132
m=314-a-b-(I' +1,33b)- ¥ (Brs — Bus ) 193 153 101

[TpaBuibHO MOJOOpaHHas OJIMBHAS HOPMA CO3/1a€T B PACUETHOM CJIO€ TOYBBI 3alachl Bia-
ru, pasHble HB. MakcuMansHO nommycTuMas oJiMBHAs HOpMa COCTaBIISACT:
Mppax = Qy() Toon, (7)
rue Oy — yIAelIbHBII pacxon Ha 1 ra, M/ oon — IIPOIOJIKUTEIIBHOCTD IIOAA4U BOJBL, Y.
3Hast 3Ty BEJIMYMHY, JIETKO OIPEIEIUTh BpeMs MOJIUBA!
m

t,=——,
" nQl
rne | — nvHa yBIKHUTETS, M; 71 — KOJTMUECTBO YBIAKHUTENCH; () — pacXo/ IMOTJIOMIAeMOM BOJIBI, JI/C.

MuHMManbHas MOJIMBHAS HOpMa ompenensercss HopMoi noberanus. [Ipu 3TomM AOIKHO
BBITIOJHATBCS YCIIOBHE:

(8)

Mynin = (3_5) Myo6 5 (9)
TJI€ Myes — OOBEM BOJIBI (HA €IUHMITY TIJIOMIATH, OOCTY)KHBAEMYIO YBIAKHUTEIIEM), KOTOPBIA BITHU-
THIBAETCS B IOYBY OT HayaJa MoJauyu B YBJIXKHUTEb A0 TOTO MOMEHTA, KOTJIa CTPYS IOCTUTHET €T
KOHEUYHOTO CEYCHUSI, OTIPEIEIISIETCS:
Moos = (10qots05)b, (10)
TJIC o — PACXO BOJBI B TOJIOBE YBIQKHUTEIS, JI/C; fy,; — BPEMS TOOETaHUs, U, paBHO

[
toos = —, 11
205= 1 (11)

0
rae | — navMHa yBIaXKHUTENS, M; V) — CKOPOCTh JBWKEHHS BOJABI B TOJOBE YBIAKHUTENS, M/C; b —
PALOHATBHOE PACCTOSHNE MEXKIY YBIKHUTEIAMH, M.

OpocuTenbHass HOPMa BOCIONHSET ACUIHMT CYyMMAapHOTO BOJOIOTPEOJICHHS, KOTOpOe
BKJTIOUAET B ceOs pacXojl BJard Ha TPAHCHIMPALHMIO PACTEeHHi 1 McHapeHue mouskl. Clej0BaTeNbHO,
3Has CyMMapHOE BOJOIOTPEOIICHNE 32 BECh MEPHOJ] BETeTAIMN TIPH ONTHMAIBHOM YBIAXKHEHNH, a
TAK)KE ECTECTBEHHOE YBIAXKHEHHE, MOKHO OIPE/IEINTh OPOCHTEIBHYIO HOPMY:

M =E-10uP - (Wp— Wg) -K, (12)

rae M — opocuTenbHas HOpMa, M/ra; E — CyMMapHO€ BOJIONOTPeOICHUE KYIbTYPHI, M°/ra; P — Ko-
JINYECTBO MOJIE3HBIX OCAJKOB 3a IIEPUOJ BEreTaluu, M3/ra; M — KOd(D(PHUIMEHT HCTIONH30BaAHUS
ocaakoB — s terioro nepuoaa 0,7-0,8, mist xomonnoro 0,2-0,4; Wy — 3anac moYBEHHOU BIIaru B
KOPHEOOMTAaeMOM CJI0€ MOYBBI BO BpeMs IOCEBA, M°/ra; Wy — 3amac mo4BeHHOI BIIard B KOpHEOOH-
TaeMOM CJIO€ TOYBBI B IEPHO]T yOOPKH, M3/ra; K — xonnyecTBO Biarv, NOCTyNaroEed KaWIISPHBIM
MyTeM, UCIIOJIE3YEMOE PACTEeHHEM 3a CUET TPYHTOBBIX BOJ, M°/ra.
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Pacuer cymmapHOTo BOAOIIOTPEOICHUS TPOBOAMTCS 110 ACPUIINTAM BJIAXKHOCTH BO3yXa Me-
tonoMm A.M. Anmareesa [1]:

E =K, 2d, (13)
rae E — cymmapHoe Bojmonotpebnenue, MMm; K; — OnokmuMatudeckuii koadduiment; 2d — cymma
CPEIHECYTOYHBIX Je(PUIIMTOB BIAKHOCTH BO3/1yXa 3a BETETAIIMOHHBIN MEPHOJ] KyJIbTYphI, MO.

Benuunaa OMOKIMMATHYECKHX KOA(P(GUIIMEHTOB YCTAHABIMBACTCS WM JUISI ONPEICIICHUS
WHTEPBAJIOB BPEMEHHU (JIeKalbl), WK JJIs pa3Nu4YHbIX (a3 pa3BUTHUS KyJIbTYp IyTeM JeneHus (ak-
TUYECKUX PACXOJIOB BJIard Ha CyMMYy Ne(UIIMTOB BIIAXKHOCTH BO3/AyXa 3a 3TOT JKE TICPUOI.

Uucno BereTaloHHBIX OJTUBOB OIpeieseTcs mo popMyam:

M M-
n=— yn="—_Tu (14)
N m

TJI€ M4, — HOPMa BJIAro3apsiIKOBOTO MOJIMBA, M /ra; M— opocuTeIbHas HOpMa, M/ra.

[IponoIKUTENBHOCTD TTOJIMBA ONPENENSAIN ISl YBIAXKHUTEIEH Pa3IMYHbIX KOHCTPYKIIUN B
3aBUCHMOCTH OT TIOJIMBHOW HOPMBI ¥ YCTAaHOBHBIIIETOCS PACX0]1a BOJBI B YBIQKHHTEIE 110 (hOopMyJIe

T = s 1000 (15)

qn
rae T — NPONOIKHTENEHOCTh TIOHBA, CYT.; 7 — TIOJTMBHAS HOPMA, M /ra; S — ILIOMAb PACUETHOTO
MOJTMBHOTO y4YacTKa, ra; 1 — YUCJIO YBIKHUTENCH, 00CTyKMBAIOLNX yUYaCTOK; ¢ — YCTaHOBHUBILIUII-
Csl pacXoJl BOJIbl OJTHOTO YBJIQXKHUTEJIS B 3aBUCMOCTH OT HAarlopa B TOJIOBE, JI/C.

[Tocne onpeneneHust OPOCUTEIHHON U TOJIMBHOM HOPMBI, a TAaKXKE YMCIIA MTOJUBOB YCTaHAB-
JUBAIOTCS CPOKH MOJUBOB. CPOKHU MOJIMBA ONPEJEIISAIOT C IOMOIBIO MHTErPaJIbHOW KPUBOH ne(u-
1uTa BoJHOTO OanmaHca. [ledunuTt BogHOTO OanaHca 3a KaXAYH JeKaay CYMMHUPYETCS B BUJIE Ha-
pacTarouiero UTora OT Havaja JO KOHIa Iepuoja IpU ONTUMAaJIbHOM BOJOCHAOKEHUM PacTEHUM.
ITo uHTErpasIbHONM KPUBOI OCpPEeTHEHHOTO AeduiinTa BOJHOrO OanaHca U 3aJaHHOM MOJIMBHOM HOp-
M€ OIPEEIAIOT CPOKH MTOJIUBOB.

B 3aBHCHUMOCTH OT METEOPOJIOTUYECKHX YCIOBUI M PUTMOB Pa3BUTHs pacTeHUH (akTuie-
CKHE PacXobl BOJIBI MOJIEM IO NMEPHOAAM U3MEHSIOTCS B 3HAUMTENbHBIX Ipeaenax. B cBsa3u ¢ atum
OMOKITMMAaTHYECKUH KOd(PPHULIMEHT SBIISAETCS NEPEMEHHOM BennuuHOM. [l KaXkaoro Bua pacte-
HUNW M3MEHEHHE OMOKIMMATHYECKOTO KO (HUIIMEHTa MMEET CBOM 3aKOHOMEpHBIE OCOOCHHOCTH.
OO1m1eil 3aKOHOMEPHOCTBIO Il BCEX KYJBTYP CIYXKUT TO, UTO OMOKIMMATHYECKHH KO3 UIIMEHT
JOCTUraeT HauOOJbIlEH BEIMUUHBI B MIOJIE-aBIYCTE U HAaUMEHbIIEH — B HayaJle U KOHLE BereTary-
OHHOTO MIEPUOJIA.
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