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TEOPETUYECKOE UCCIIEAOBAHUE BOJHOI'O BAJTIAHCA
IMOYBBI U ITPOLIECCA UCITAPEHUSI IIOYBEHHOI BJIATU

Cageanen 10.A., Hoopbinun FO.M.2, Nmkun IT.A.%*%,
JIOKT. TEXH. HAYK; KaH[. TEXH. HAyK; KaH[. TEXH. HAyK

!Camapckas rocy1apcTBEHHAS CEIIbCKOX03sMCTBCHHAS aKaAeMHu s, yiI. YueOHas, 2, . YcTb-Kunenbckuit, . Ku-
Helb, Camapckasi o0mactb, 446442, Poccuiickas Deaeparust

[ToBOJIKCKAs TOCYIapCTBEHHAS 30HAIbHAS MAITMHOKUCIIBITATEIbHAS cTaHIus, yiI. [llocceiinas, 82, r. Kuness,
. Yerb-Kunensckuii, Camapckas obaacts, 446442, Poccuiickast @eaepaius, *e-mail: ishkin_pa@mail.ru

B 3acymumiBbix perunoHax Poccuiickoit Denepaliuu, Ha 00 KOTOPBIX MPUXOAUTCS MOYTH MOJIOBHHA BCETO MPOU3BO-
JMMOTO B CTpaHe 3epHa, 3Q()EeKTUBHOCTh PACTEHNEBOACTBA BO MHOT'OM 3aBHCHT OT KOJIMYECTBA JOCTYITHOM /ISl PACTEHHUI
Brard. OJHaKo Ae()UIUT TIOYBEHHOH BIAr 00YCIOBIIEH HE TOJIBKO HEAOCTATKOM aTMOC(HEPHBIX 0CAJKOB, HO 1 Hea(hek-
THUBHBIM HX CGCpC)KeHI/IeM: IOTEPU JOCTUTAOT 70 IIPOLEHTOB. B ¢BsI31 ¢ 5THM Ba)XHO BBHISIBUTH (baKTOpLI, BJIUAOMINE HA
MHTEHCHBHOCTh MCTIAPEHMS TIOYBEHHOW BIIATH, U Pa3paboTaTh COCOOBI CHUKEHHS HEMPOTYKTHBHBIX MOTEPh BIATH HA
ucnapenue. [1o pe3ynbratam TeOpeTHIECKOTo UCClIeJOBAHNUS BOJHOTO OanaHca MOYBbI ONpeieneHbl QYHKIMOHAIBHbIE 3~
BUCHUMOCTHU ITIOTEPHU BJIATU HA UCITAPEHUE. YceranoBunm 3aBUCUMOCTE HHTEHCUBHOCTH HCIIapC€HUA BJIaru OT (1)I/IBI/IKO-MCX3,-
HUYECKUX XapaKTEPUCTUK TTOYBBI, COCTOSHHUS €€ TIOBEPXHOCTH U METEOPOJIOTMUYECKHX YCIOBUi. HaMeTnm myTu cHIKeHus
IIOTEPD BJIAr' HA UCITAPCHUE. BO-HepBI)IX, Hazao YIy4IIUTb KAY€CTBO KPOIICHHUS IIOYBBI, YTOOBI YMCHBIIUTD UCIIAPAIOIIYIO
TIOBEPXHOCTH TTOYBBI. BO-BTOPBIX, CO3/1aTh 3AIUTHBIA MYyJIbUMPYIONINHA CIOH, KOTOPHI MO3BOIHUT YBEIMYHTH aTb0Eno
TIOYBBI ¥ CHU3UTB €€ TEMIIEPATYPY, YTO BKYIIE COKPATUT HEPOM3BOAUTENbHBIE IOTEPH BIATY HA CIIAPEHUE U TOBBICHUT €¢
MPHUTOK TIPY KOHJEHCAIINY U3 TApOB BO3/yxa. PaccMoTpeHsr Hanbosee pacnpocTpaHeHHbIe BUIbI 00pa0OTKH MOYBBL: JAMC-
KOBaHUE 1 MeJTKasl III0CKOpe3Has 00paboTKa ¢ MyTbUMPOBAHIEM IIOBEPXHOCTH. B KauecTBe KOHTPOILHOTO ()OHA BHIOPAH
arpooH «6e3 06paboTKM». YCTAHOBIEHO, YTO B COEPEKEHNH TIOYBEHHOH BJIATH CYIIECTBEHHOE MTPEUMYIIIECTBO NMEET 0e3-

® OTBaJIbHAS MyJIbUMpYONIas 00padboTka. Tak, oOuye 3amacsl MOYBEHHOH BIIATH B BAPUAHTE MOCIE AMCKOBAHUS U B KOH- @
TpoJe (6e3 00pabOTKM) YMEHBIIIINCEH, COOTBETCTBEHHO, Ha 24,9 1 19,8 MM, B TO BpeMs KaK B BAPUAHTE C MYyJIbUUPYIOIIeH
00pabOoTKOI 9TOT MOKA3ATENh CHU3MICS Beero Ha 15,6 Mm. Mynmbunpyrommmii cioit obmagaer 6omnee HU3KOH TEIIOMPOBO-
JHOCTBIO, YTO 0OECTIEUMBACT CHIKEHHE HEIPOIYKTHBHBIX IIOTEPh BIAIU HA UCIIAPEHHE.

KimoueBble ciioBa: nquoo6pa60TKa, HAKOIUICHUE BJIAr'd B IIOYBE, MYJIbUYAPOBAHUE, UCTTAPEHUE, TEIITIOMOTTIOTUTEIbHAA
CIIOCOOHOCTb.

I Lsst uurupoBanus: Casenbes FO.A., [looperana FO.M., MmknH [1.A. TeopeTnueckoe UCCIIeTOBAaHUE BOTHO-

ro 6ajiaHca TIOYBBI U MPOIECcca UCTIAPEeHUsI TOUBEHHON Biiaru // CelbCKOX03SUCTBEHHbIC MATIIHBI U TEXHOJIO-
run. 2017. N. C. 23-28.

THEORETICAL STUDY OF SOIL WATER BALANCE AND PROCESS OF SOIL

MOISTURE EVAPORATION
Yu.A. Savel'ev!, Yu.M. Dobrynin?, P.A. Ishkin?*,
Dr. Sci. (Eng.); Cand. Sci. (Eng.); Cand. Sci. (Eng.)

'Samara State Agrarian Academy, Uchebnaya St., 2, set. Ust'-Kinel'skiy, Kinel, Samara region, 446442, Russian
Federation

2Volga State Machinery Testing Station, Shosseynaya St., 82, set. Ust'-Kinel'skiy, Kinel, Samara region, 446442,
Russian Federation, *e-mail: ishkin_pa@mail.ru

Nearly a half of all grain production in the Russian Federation is grown in dry regions. But crop production
efficiency there depends on amount of moisture, available to plants. However deficit of soil moisture is caused not
only by a lack of an atmospheric precipitation, but also inefficient water saving: losses reach 70 percent. With respect
thereto it is important to reveal the factors influencing intensity of soil moisture evaporation and to develop methods
of decrease in unproductive moisture losses due to evaporation. The authors researched soil water balance theoretically
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and determined the functional dependences of moisture loss on evaporation. Intensity of moisture evaporation depends
on physicomechanical characteristics of the soil, a consistence of its surface and weather conditions. To decrease losses
of moisture for evaporation it is necessary, first, to improve quality of crumbling of the soil and therefore to reduce the
evaporating surface of the soil. Secondly — to create the protective mulching layer which will allow to enhance albedo of
the soil and to reduce its temperature that together will reduce unproductive evaporative water losses and will increase its
inflow in case of condensation from air vapors. The most widespread types of soil cultivation are considered: disk plowing
and stubble mulch plowing. Agricultural background «no tillage» was chosen as a control. Subsoil mulching tillage has an
essential advantage in a storage of soil moisture. So, storage of soil moisture after a disking and in control (without tillage)
decreased respectively by 24.9 and 19.8 mm while at the mulching tillage this indicator revised down by only 15.6 mm. The
mulching layer has lower heat conductivity that provides decrease in unproductive evaporative water losses.
Keywords: Soil cultivation; Soil moisture conservation; Mulching; Evaporation; Heat absorption capacity.

0 For citation: Savel'ev Yu.A., Dobrynin Yu.M., Ishkin P.A. Theoretical study of soil water balance and process
of soil moisture evaporation. Sel'skokhozyaystvennye mashiny i tekhnologii. 2017; 1: 23-28. DOI 10.22314.2073-

7599-2017.1.23-28. (In Russian)

Poccutickoit Deaepanuu okosio 30% moceBHBIX

TIJTIOINA/IEH TIPUXOIUTCS Ha 3aCyIILIMBBIE CTETI-

HbIE PETUOHBI, T/Ie BHIPAIIUBAIOT IIOYTH IOJIO-
BHUHY BCEro MPOU3BOANMOTO B CTPAHE 3€pHA, a TAKKe
40% nonpconneunuka u 80% npoca. B mouBeHHO-KJIH-
MAaTHYECKUX YCIOBHSX 9TUX PETHOHOB 3(PPEKTUBHOCTH
pPacTEHNEBOJICTBA BO MHOTOM 3aBUCHT OT KOJIMYECTBA
JOCTYITHOM [JIsl pacTeHui Biaru [1].

OnHako meduIUT TOYBEHHON BIaru OOYCIIOBIICH
HE TOJIBKO HEIOCTATKOM aTMOC(EPHBIX OCAKOB, HO
Hea(PEKTUBHBIM UX COepekeHNEM. YCTAHOBJIEHO, UYTO
ITOTEPH BIIATH HA HEMPOYKTHBHOE UCTIAPEHUE IOCTH-
raioT 40-70% oT 00IIIero KOJIMYECTBA BhINAIAIOMINX
ocaakoB [2-4].

Lleas uccienoBanus — BeIsIBIIEHUE PAKTOPOB, BITH-
SIFOLIIUX HA MHTEHCUBHOCTD NCIIAPEHMUSI TOYBEHHOM BIla-
T'Y, 1 000CHOBaHMeE CII0C00a CHUKEHH S HETTPOTYKTHB-
HBIX IMOTEPb BJIATH HA UCTIAPEHUE.

MarepuaJbl n MeToabl. [louBeHHas Birara npe-
CTaBIISIET COOOM MOABUKHYIO IOYBEHHYIO (ha3y, IBU-
KYITYIOCS WITH 32I€PKUBAIOIIYIOCS TIOJT JeHCTBHEM
COPOLIMOHHBIX, 0OCMOTUYECKUX, MEHUCKOBBIX U I'DABU-
TAlIMOHHBIX CHII [5, 6].

Ee komm4ecTBO ornpenensieTcss BOMHBIM 0aIaHCOM,
YUUTBIBAIOIIMM HaYaIbHbIC, KOHEUHBIE 3a11AChI BIIATH
B [TOYBE U BCE CTATHU IIPUXOJA M PACXOJIa €€ 3a OIpe-
JIeJICHHBIN IEpUOJI. YpaBHEHHUE BOJHOTO OajlaHCca MOXK-
HO TIPEICTaBUTH (DOPMYITON:

BO+ 0C+ BF+BK+BHP+BB=
=FEycn+ Er+ By + Bn+ Be+ By,

rae Bo — HauanbHBIN 3a11aC BJIATU B IIOYBE, MM;

Oc — cyMMa OCajJKoOB 3a HabII01aeMbIi MePUOI,
MM;

Br — IpUTOK BJIaTH, TOCTYIAIOIIEH U3 TPYHTOBBIX
BOJI, MM;

By —IpUTOK BJIaru, KOHIEHCUPYIOIIEUCS U3 TapOB
BO3/AyXa, MM;

Brp — NOBEpXHOCTHBIN IPUTOK BIIATH, MM;

By — 00KOBOU IPUTOK BIIATH OT ITOYBEHHBIX U I'PYH-
TOBBIX BOJI, MM;

Eyicri — KOJIMYeCTBO BJIaru, UCIapUBIIICHCs 3a Ha-
OJTIOTaeMBIH ITEPUOIT, MM;

E1— KOMMYEeCTBO BIIarH, PaCXOIyeMOM Ha TPAHCITH-
paIuio (IeCyKITUs), MM;

By — vHOUIIBTpAIUS BJIaTH B TOYBEHHO-TPYHTO-
BYIO TOJIIITY, MM;

B — OTTOK BIIaTW B PE3yIbTATE MTOBEPXHOCTHOTO
CTOKa, MM;

B¢ — 0TTOK Biiaru mpu 00KOBOM BHYTPUIIOYBEHHOM
CTOKE, MM;

B —3amac BjIaru B KOHIIE HAOIIOIEHUA, MM.

Jutst paBHUHHOM MecTHOCTH By = B = 0. 1151 ckJo-
HOBOM MecTHOCTH By 1 B¢ # 0, HO ualie Bcero By = Bc,
MMO3TOMY B YpaBHEHUH OaJlaHCA MX MOYKHO HE YUUTBI-
BaTh KaK B3aMMHO YPAaBHOBEIITHUBAIOITUECS BEITMUMHBI.
C y4eToM 3TOro U3 ypaBHEHUS OajlaHca 3amac BJIaru
B KOHIIE HAOIIOIEHUIH MOXKHO IMTPEICTABUTh CIIETYIO-
el opMynoi:

By =Bo+ (Oc+ Br+ Bk + Brp) —
—(Ewcn + E1 + By + Bn). )

B ycnoBusix 6orapHoro 3eMieneaus K NpUupOIHbIM
HEYIPaBIISIEMBIM (aKTOPAM MOJKHO OTHECTHU: KOJINYe-
CTBO OCAJIKOB, IPUTOK BJIaTr, IOCTYIAIOLIEN U3 TPYH-
TOBBIX BOJI, U HHPIUTHTPAITIIO BJIATH B IOYBEHHO-T PYH-
TOBYIO TOJIIILY.

B ocennuii nepuos B 30He CpenHero IToBOIXbs KO-
JIMYECTBO BBINAIAIOUIMX OCAJKOB HE IIPEBBILIAET BO-
JOTIOTTIOTUTEIBHOM CIIOCOOHOCTH OYBHI [ 7], TO3TOMY
MMOBEPXHOCTHBIN CTOK B OOJBIITUHCTBE CITy4aeB He Ha-
O1r01a€TCsl, CIAeI0BATEIbHO, IOBEPXHOCTHBIN CTOK By
U IOBEPXHOCTHBIM IIPUTOK BOABI Brjp B pACUETAX MOXK-
HO HE YUUTBIBAT.

Taxum 06pa3oM, K yIpaBiasieMbIM (haKTOpaM BO-
JTHOTO OalraHca MOYBBI MOXXHO OTHECTH ITPUTOK BJIa-
', KOHJIEHCUPYIOIIENCS U3 IapOB BO3/1yXa, KOINYe-
CTBO BJIATH, HCIIAPUBIIICHCS 32 HAOIIOTAEMBIN TTepU-
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OJl, ¥ KOJIMYECTBO BJIATH, PACXOYEMON HA TPAHCIIH-
pauuio (ucrapeHue BjIaru pacTeHusiMu). Tpancnupa-
LHS CITY’)KUT OMOJIOTUUECKON XapaKTePUCTUKON BO3-
JIeJIbIBAEMOM KYJIBTYPBL, U €€ BEINUNHA 3aBUCUT OT I10-
TEHLHUAJIBHOI'O yPOXKas.

OceHbI0 B ITPOIIECCe CYTOYHBIX KOJIEOAHNH TeMIIe-
paTypbl BO3AyXa MEXK/1y IIOYBOM U BO3YXOM IIPOUC-
XOIUT MOCTOSTHHBIN 0OMeH Bitaroi. [IpenmyiecTBeH-
HO B IHEBHOE BpeMsl, KOTJa BO3AYX U BEPXHUM CIIOH
MOYBBI HATPEBAIOTCS JIyYaMHU COJIHLIA, IPOTEKAET MPO-
LIECC UCIApEHUsI BJIaru 13 MO4YBbl. B HOUHOE BpeMsl,
KOrJa BO3JyX U BEPXHUH CIIOM IIOUBBI OCTBIBAIOT, IIPO-
VICXOJIAT IEPEHACHIIIEHNE BO3IyXa MapoM (TTOBBIIIA-
eTCsl KOHIIEHTpAIMsI BJIaru) U Ha MOYBE KOHICHCUPY-
eTcst N30BITOTHAS BlITara BO3AyXa.

Ilotepu Biiaru U3 NOYBbI B JAHHOM KOJI€0ATEIbHOM
Mpoliecce MOXKHO OIMCATh ypaBHEHMEM OasiaHca:

I/Vcn = I/ch_ VI/CH: (3)

riue We, — CpeiHeCy TOUHbBIE IOTEPH BJIATH, MM;

W, — CpEAHECYTOYHOE UCITAPEHUE BIIATH, MM;

W — CpeaHecy TOUHOE HAKOIJICHUE BIIaTv, MM.

Kak BuguM, 1UIsl CHHOKEHUSI IOTEPH BJIATH U3 TI0-
YBBI HEOOXOUMO CO3AaTh YCIOBHSI, TIO3BOJISIOIINE CO-
KPaTUTh MOTEPH BIIATH HA UCTIAPEHUE U IIOBBICHTh ITPH-
TOK BJIATY OT €€ KOHIEHCAI[UH.

HcnapeHue — 310 poliece, mpu KOTOPOM IOBEPX-
HOCTb BEIIECTBA IOKUAAIOT MOJIEKYJIBI, €CJIU UX KUHE-
THYECKas SHEPrHUs PEBIIIAST MOTCHI[HAIBHY IO 9HEP-
TUIO B3aMMOJICHCTBH S MEXK Ty HUMH [8].

IIporrecc ucnapeHust COMPOBOKIACTCS OXJTAXKIC-
HUEM UCTIAPSIFOIIETrOCs BEIIECTBA B COOTBETCTBUU C U3-
BECTHBIM (PU3UYECKUM 3aKOHOM ITapOo0Opa30BaAHHUSL:

Qu =Ly my, (4)

rae Qy— KOJIMUECTBO SHEPrUM, 3aTpaunBaeMOe Ha HC-
napeHue Biaaru, Jx;

m, —Macca UcrapsieMou BlIaru, KT;

L, — ynenpHas TEIUIOTA MapooOpa30BaHUS BOIEI
(const = 2,26 x 106 Ix/KT).

KonuuecTBO McniapuBIIeics BJIaTry ¢ MIOBEPXHOCTHU
MOJISI B €IMHUILY BPEMEHHU MOKHO MPEACTABUTH 3aBU-
CHUMOCTEIO:

my =S, W, ‘Pr 10735 (5)

rae S, — IUIoMmA b OIS, M%;
W, — THTEHCUBHOCTD UCIIAPEHNUS BJIAarH, MM/4;
Ps — ILIOTHOCTH BOABI (const = 10° kr/m?).
Berparkast u3 3aBUCIMOCTH (5) HHTCHCUBHOCTD HC-
napeHusi Bjaaru W, c yueTom ypaBHeHU s (4), MOIYUUM:

W, = L.l(ﬁ , ©6)
t'Lu'Sn'pe

rae ¢ — Bpems, 4.
YuuteiBas, 4TO B COCTaB 3HAMEHATEN S 3aBUCUMO-
cTH (6) BXOASAT IOCTOSTHHBIE BEJTUYNHBI, MOXKHO CJIe-

JIaTh BBIBOJ: MHTEHCHBHOCTH MCIIAPEHUS BIIATH MPS-
MO MPOIMOPIIMOHAIBHA KOJIMYECTBY SHEPI MU, 3aTpa-
YEHHOU MOBEPXHOCTBHIO TOJISI HA UCTIAPEHUE.

[Ipu oTcyTCTBUYM UCTOYHUKA HEPrUU N3BHE (0e3
COJIHEYHOM HEPT M) ITPOIIECC UCTIAPEHUS UACT 32 CUET
CHW)KEHUSI BHYTPEHHEW TETNIOBOM SHEPTUH ITOYBBL:

Qu:AUn:CB.n'mn'ATna (7)

rae AU, — u3MeHeHHe BHYTPEHHEH TerJI0BOU SHEPTUU
mouBsbl, J[x;
Cyn — YACIIBHAS TEINIOEMKOCTD BJIA’KHOM MOYBHI,
Jox/(xr-K);
My —Macca pacCMaTPUBAEMOTO 00hEMa ITOUBBI, KT';
AT, — M3MEeHEeHUEe TeMIIepaTy pbl MOUBHL, K.
VienbHas TEMII0EMKOCTh BIIAKHOMN OBl 3aBUCUT
OT €€ BIIAKHOCTHU, IO3TOMY €€ MOKHO IIPEACTABUTH
BBIPAKEHUEM:

_Centw-Cy
1+w

C

®)
rae C. — yaenbHas TEMJI0EMKOCTh CyXOH MOUBBI,
const = 2,1 - 10° [Ix/(xr-K);

C;, — yaenpHas TEINIOEMKOCTD BOJBI,
const = 4,2 - 10° Tx/(xr-K);

W — abCOIFOTHAS BIAXKHOCTD ITI0YBBI.

B ucnapenuu Biraru yuacTByeT BEpXHUI TOKPbIBa-
FOLUI CJIOH TIOYBBI, TOJIIIMHY KOTOPOI'O MOXHO YCJIOB-
HO IIPUHSTH PaBHOW CPEIHEMY AMAMETPY MOUYBEHHBIX
arperaToB, 00pa3yIOUIUX JHEBHYIO TOBEPXHOCTH IIO-
4Bbl. TakM 00pa3oM, MOXKHO 3aIIUCATh:

My =Sy dn pa, ©)

rne d, — CpeaHUN TUuaMeTp TIOYBEHHBIX arPeraToB, M;

Pn— IUIOTHOCTB TIOYBBI, KT/M>,

W3 3aBucumocteii (6) u (7) ¢ yaerom (8) u (9) BeIpa-
3UM M3MEHEHUE TeMIlepaTypbl ouBsl A7y, K:

AT = W,-t-L,-p,-10°-(1+w) '

d, -p, (C.,+w-C,)- 3600

Takmm oOpa3om, B ITpoIiecce UCITapeH sl BIATH T10-
BEPXHOCTD IMOYBHI OXJIAXKIACTCS, IPUUEM U3MEHEHNE
TEMIIEPATYPbl HOBEPXHOCTHU MTOUBBI A7} MPSIMO NIPO-
MOPLUOHATIFHO UHTEHCUBHOCTU UCNIAPEHUs BiIaru W,.

OTcroma HaliIeM WHTEHCUBHOCTH UCTIAPEHUS BJIa-

ru W, U3 IouYBbI 0€3 yueTa KITMMAaTHISCKUX YCIIOBUH,
MM/Y :

W_ATn.dn.le‘(CCJ'l—'—W.CB)
“ t-L,-p, (1+w)

(10)

-10°. (11)

OxJ1aXKICHUE IOBEPXHOCTH IIOYBBI KOMITEHCHPYET-
Csl HArPEBAHUEM B XO/I€ IIPUTOKA COJTHEUHOM SHEPTHH,
4acTh KOTOPO MOMIIOIACTCS IIOYBOM, YBEIUUNBAS €€
BHYTPEHHIOIO 9Hepruo. [pyras ee 4acTh OTpaxaeTcs
1 U3JTy4aeTCs B IPOCTPAHCTBO, a TAKIKE TEPSICTCS B pe-
3yJIbTaTe TYpOYJIEHTHOIO TEINIOOOMEHA C IPU3EMHBI-
MM CJIOSIMU BO31yXa [9-12].
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INEW TECHNICS AND TECHNOLOGOES

W3 3akoHa cOXpaHEHUs SHEPTUU 3aBUCHMOCTH (7)
MOJKHO ITPEJICTABUTH B BIJIE YPABHEHUSI TEIJIOBOTO Oa-
JIAHCA MYJIBYUPYIOLIETO CIIOSI IOYBBL:

4 UMn + UTl'I = Ucon — QI/I_UOTP - UBosu s (12)

rie Uyy — MU3BMEHEeHHUE TEMJIOBOU SHEPrUur BEPXHEro
MYJILYUPYIOLIErO CI0s1 MOYBbI, [[K;

U, — Teryionepeaava 3HEPTrun B TIyOb MOYBEI, JK;

U¢oz — KOJIMYECTBO MOCTYTAIOIIEH S9HEPTUU B BUJIE
COJIHEUHOU paguanuu, Jx;

Uorp — KOTUYECTBO OTPAKEHHOM SHEPIMU B BUJIE
COJIHEUHOM paauanuu, Jx;

Us o3 — KOJTMYECTBO S9HEPTUU, PACXOTYEMOE HA TYP-
OyJIEHTHBIN TEMJI00OMEH C TPU3EMHBIM BO31yXoM, J[K.

YuureiBas HCCIICAOBAHUS YUYCHBIX, KaXXIYI0 COCTaB-
JISTIOTITYFO TETIOBOTO OajIaHca MOYBBI MOYKHO MTPEACTa-
BUTH CIICAYIOIIUMHA 3aBUCUMOCTIAMMU:

U=k - AT, (13)

rre k — koapunmeHT Tenmonepenayu (TEmIo0oMeHa)
BEPXHEr0 MYJIBUMPYIOLIETO CJIOS IOYBBI C HUXKepac-
IOJIOJKEHHBIM ciioeM, JIx/K;

AT' — pa3HOCTb TEMIIEPATYP BEPXHETO MYJIbUUDPY-
IOLIErO CII0sI IOYBBI C HUYKEPACIIOIOKEHHBIM CIIOeM, K.

(14)

rae E oz — OCBEIIEHHOCTD ITOBEPXHOCTHU ITOYBBI COJTHEY-
HOU paiuaiuen, jK;

K — iepeBoIHOM MHOKHUTEIb ITPU MEPEXOJIE OT IHEP-
FeTHYECKUX K CBETOBBIM BETMUMHAM, JIK/J[XK.

UOTp =A4n: Ueon* Sa' 1, (15)
rae A, —anp0e10 OUBHI (IO OTPaKaeMOW SHEPTUH).
UBOS,E[ = kBO3LL AT, - Sh't, (16)

TII€ K3y — KOIPDUIIHEHT TYPOYICHTHOHN TETUIOMPOBO-
nHoctH, x/K;

AT, ,— pa3HULIA TEMIIEPATY P BEPXHETO CIIOSI [IOUBBI
U IIPU3EMHOT0 CII0s BO3AyXa, K.

Pe3yabraTel n 06cy:xaenne. Takum oOpa3om, ypas-
HEHHeE TeTuIoBoro 6ananca (12) MOXHO mepe3anucaThb
B BU/IE CJIEAYIOIICH 3aBUCIMOCTH:

0,=1-4,)- Ze= k. aT-
CKZ C a7
c.n W. 8 . . . . . :
_keux(). ATe—n_ 1+w dnpn ATn] Sn t

INoncraBuB ypaBuenue (17) B popmyiry (6), moiry-
YUM 3aBUCUMOCTb, MOJICTTUPYIOIIY HHTCHCUBHOCTD
ucrnapeHus Bjiaru B 3aBUCUMOCTH OT (1)I/I3I/IKO-MCX3HI/I-
YECKHMX XaPaAKTEPUCTUK TIOYBBI M KIIMMATUYECKHX yC-
JIOBHIA, MM/

MuI  HOBbIE TEXHONOTW 1 OBOPYJOBAHUE

Eoc(i

(1-4,)- =2 —k. ATk

_ 6 m

W.=3,6-10 L p.

_C. +w-C,d, p, AT,
L,-p, (1+w)

AHaIN3 JAaHHOTO YPAaBHEHU S TO3BOISET HAMETUTD
MyTU CHIKEHUSI IOTEPh BIIaru Ha ucnapenue. Bo-mep-
BBIX, CJICIYET MOBBICUTH KAYECTBO KPOIIEHHS TIOUBBI,
4TOOBI YMEHBIIIUTH UCIAPSIONTY IO TOBEPXHOCTH I10-
4yBbl. BO-BTOPBIX, CO3aTh 3AILIUTHBIN MYJIbUYAPYIOUIUN
CIJIOH, KOTOPBIH ITO3BOJIUT YBEITUUUTH ATH0E/T0 IIOYBBI
U CHU3UTH €€ TEeMIIePaTypy, YTO BKYIIE COKPATUT He-
IIPOU3BOAUTENIbHBIE IOTEPH BJIAIM HA UCIIAPEHUE U I10-
BBICUT IIPUTOK BJIATH, KOHACHCUPYIOILIEHCS U3 MapOB
BO3/yXa.

Ju1s perieHus 3a4a4u IOBBIIIEHUS BiIarocOepexe-
HUS TTIOYBOM ITPU OCEHHEN METKON MYIbYHPYFOIIEH 00-
paboTKe OBLIN MPOBEIEHBI COOTBETCTBYIOIINE NCCITE-
noBaHUsI 3(pHEKTUBHOCTH €€ BIIMSTHUSI Ha COePEeKeHUE
3aI1acoB BIIaTH.

HccnenoBanusi IpoOBOJUIMN B MOJIEBBIX YCIOBUSIX
BECHOI BO BpeMsl HauOOJbIIeH HHTEHCUBHOCTH MIPO-
Liecca HeMpoOayKTUBHOrO ucnapenus. Mzyuyamnu nou-
BY — UepHO3eM OOBIKHOBEHHBIN CPEIHECYTITUHUCTHIN
CO CIIa0OBBIPAKEHHBIM MUKPOPEIThehOM.

B uccrnegoBanuu paccMoTpeHbl Haubojee pacipo-
CTpaHEHHBIE BUIBI MEJIKOW 0OPAOOTKHU MTOUBBI — JTHC-
KOBaHME 1 MeJIKasi TIIOCKOpe3Hast 00paboTKa C MyJIb-
YU POBAHUEM IMOBEPXHOCTHU. B KauecTBe KOHTPOIBHO-
ro BBIOpaH arpodoH 6e3 06padboTku. [[uckoBaHUE MPO-
BEJICHO IMCKOBBIM MYyJIbUMpoBIIUKOM JIM-5,2 Ha ri1y-
ouny 0,12 M, MeITKast IITOCKOpE3Hast 00paboTKa C MYJTb-
YU POBAHUEM IMOBEPXHOCTH — KYJIbTUBATOPOM-IIJIOCKO-
pe3om uronpgaTo-potopasiM KITUP-3,6 Ha rmyOuny
0,16 M (pucynor).

.ATe—n

6030

(18)
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—#— [IMCKOEAHKE (COMOMa No ECeMy COoK) 2;?;:;“:“3'22 I(::_r:: is distributs whole depth
—+—Be3 06pafoTki (KOHTPOML) No tillage (control)
+ Cpe[IHecyTOUHaA TeMNepaTypa BO3AyXa, 1paf Average dally air temperature, °C

Puc. Hsmenenue oowux 3anacog enazi ¢ NAxomHmom cioe 6 3d-
BUCUMOCIU OM 8UO08 0OPAOOMKU U CPEOHECYMOUHOL memnepa-
mypul 8030yxa

Fig. Dependence of total soil water storage in a surface soil on
types of cultivation and average daily air temperature
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HOBbIE TEXHONOT M 1 ObOPYJOBAHWE

BoiBoabl. AHATN3 PE3yTBTATOB UCCIICTOBAHUN ITOI-
TBEPAUJI CYIIECTBEHHOE MIPEUMYIIIECTBO OE30TBATIb-
HOH MYJIBUHMPYIOIIEH 00pabOTKH MOYBHI B COEPEKEHUN
IMOYBEHHOM BjIaru. 3a 9-THEBHBIN MePHUO HAOTIO 1e-
HUI OOIIKe 3a1achl IOYBEHHOM BIIAard B BAPUAHTE C
MYJIBUUPYIOIIEH 00pabOoTKOM yMEHBITUITHCE Ha 15,6 MM,
a mocJje JUCKOBAaHUS U B KOHTpoie (0e3 00paboTku)
9TOT ITI0KA3aTelIb CHU3UIICI, COOTBETCTBEHHO, Ha 24,5
u 19,8 Mm. CpennHecyTouHas TeMIiepaTypa Ipru3eMHO-
ro Bo3ayxa kKonebanace B mpenenax 5,9-18,5°C.

[TpenmyiecTBO Mo 06IIMM 3a11acaM BIaru OYBEI,

NEW TECHNICS AND TECHNOLOGOES

UMEIOIIIeH arpoOH C METTKOU ITOCKOPE3HON MYIThUH-
pytolieit 06paboTKOM, MOKHO OOBICHUTH HATUYHUEM
MYJIBYHPYIONIETO TOBEPXHOCTHOT O CJI04, 00IaAatoIe-
ro Ooyee HU3KOW TETIONPOBOIHOCTHIO, 0OecreunBa-
IOIIET O CHIKEHNE HEMPOAYKTUBHBIX OTEPh BIIAaTH HA
ncrapenne. [loaTromy oceHHss MenKas 00padboTKa 1moy-
BBI IIPEJCTABIISAET COOOH MEPCIEKTUBHBIN arponpueM,
3((hEeKTHUBHOCTH KOTOPOT'O 3ABUCUT OT Ka4eCTBA CO3-
JIaHUsI BEPXHEro MYyJIbYUPYIOLIEro CI0sI IOYBbI, 001a-
JIAIOIIEr0 HEOOXOAMMBIMHU TEMION30IIIMOHHBIMH 1
BJIATOYI€PKUBAIOLIMMU CBOMCTBAMH.
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