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Kposck) na meppumopuu Xaneanacckozo pationa PC (A). ['00 okazancs kpaiine 3acyuliugblm, 6 Ces3u ¢ yem
Ha 6o2apHOM yyacmke 8CIeOCMEUe OCMPO20 Oeuyuma 61azu 8 KOpHeoOumaemom cioe ypodicail 3e1eHou
Maccewl 06ca cocmasun oxono 70 y/ea, moeda Kax Ha opoutaemom, 61a200apsi NPOGEOeHHbIM 6e2eMAYUOHHBIM
nonusam (opocumenvuasn nopma 900 m*/2a), yposrcaii 6vin 6 1,5 paza eviue, uem na 6ozape. Obiyee 600ono-
mpebaeHue enazu 3a nepuod c 18 uons no 18 agzycma 2015 . na opowaemom cocmasuno 132 mm, a Ha He-
opowaemom — 65 mm. Ilpu smom Ha 060ux y4acmkax 0CHOBHOU pacxoo 61a2u uiesl U3 @epxHeti NoIyMemposol
NOYBEHHOU MOTWU.

KitoueBsie cioBa: modBa, oOMIHiA pacxol BIIaTH, ypoKail 3eI€HOI MacChl pacTeHHA, OPOCHTEIbHAS HOPMA,
MOJIMBHAS HOPMA.

Influence of Vegetation Irrigation on Soil Moisture Regime
and Productivity of Oats in the Lena River Valley

D.D. Savvinov*, G.N. Savvinov**, P.P. Danilov**, A.A. Petrov**, V.S. Makarov**,
H.I. Maksimova***, M.P. Makarova**, D.V. Kovalsky****

*Academy of Sciences of the Republic of Sakha (Yakutia), Yakutsk
** North-Eastern Federal University, Yakutsk
*** The Yakut Scientific Research Institute of Agriculture, Yakutsk
****General High School No.7, Yakutsk

In the summer of 2015 moisture regimes of permafrost meadow-chernozem soil under rainfed and irrigation
in the area «Moydoohy of the agricultural firm «Nemyugyu» (3 km from the town of Pokrovsk) in the Khan-
galassky district of the Republic of Sakha (Yakutia) were studied. Summer of 2015 was extremely dry, and
therefore on rainfed area due to extreme shortage of moisture in the root zone the crop of green mass of oats
was 70 kg / ha., while at the irrigated ones thanks to irrigations (irrigation rate of 900 m® ha.) , the yield was
1.5 times higher. For the period from the 18" of June to the 18" of August 2015 the total water consumption in
the irrigated area was 132 mm, and in the rainfed area — 65 mm. At the same time at both sites the main quantity
of moisture was coming from the top half-meter of the soil strata.

Key words: soil, total consumption of water, yield of green mass of plants, irrigation rate, irrigation norm.

Beenenue

B ycnmoBusax 3acynuimBoro ximmara LleHTpans-
HOM SIKyTMM DIpPOLYKTUBHOCTH >XMBOTHOBOJCTBA,
O0COOCHHO KPYITHOTO POTaToro CKOTa, 3aBUCHUT HE
TOJBKO OT YPO>KaHOCTH €CTECTBEHHBIX TpaB, HO U
KOPMOBEIX KynbTyp. [lociennue obecreunBaroT BbI-
COKHU ypOBEHb MUTATEIHHBIX BEIIECTB B KOPMOBOM
paloHe JKMBOTHBIX. B 3TOM OTHOmIEHHH 0CO0YIO
POJIb UTpaeT OBEC, KOTOPHI XapaKTEPU3yeTCs OTHO-
CUTEIILHO HENMPUXOTIMBBIMH TPEOOBAHUAMH K TOY-
BEHHBIM arpoOXMMHUYECKUM YCJIOBHUSIM BO3JEIbIBa-
HUS U OoJieee MPUCIIOCOOJICHHBIH K MECTHOMY JKC-
TpeMaJbHOMY KJIMMAaTy. ECTeCTBEHHO IS TOTyde-
HUS CTaOWJIBHBIX BBICOKHX YpO’KacB BO3JEIbIBAcC-
MBIX KyJIbTYyp 31IeChb HE XBaTaeT JOCTATOYHOM
CyMMBI aTMOc(epHBIX ocaakoB [1]. B aTom oTHo1Ie-
HUU OBEC HE MpEeNCTaBIsAeT uCKItoueHus. Tak, B oc-
HOBHBIX 3eMilefieNibuecKux paiioHax lleHTpanbHOi
SKyTuM MakcuMaibHas ypOXKAWHOCTb 3€JIEHOU
Macchl OBca He npesbimaeT 150 1/ra, Torma Kak 1mo
IaHHBIM [2] B MaragaHckoit 06J1acTH OHa MOYKET JI0-
cturath 400 11/Ta, T1e TOI0BOE CyMMapHOE KOJIHYe-
CTBO OCaJKOB IMOYTU B 2 pasa MPEBBIIIACT KOJIUYE-
CTBO OCaJIKOB B HaIlleM PETHOHE.

ITo uccnenoBanusaM, NpoBeICHHBIM HaMu B 70-¢
IT. Ha TeppuTopun boranndeckoro caga Mucruryra
ouonornueckux mpodiem Cesepa CO PAH, osec
XOpOIIO OT3bIBaeTCS Ha BETETAI[MOHHBIE ITOJHBHI
[3]. [Ipugem 1m0 MHOTOJETHUM HAOIIOCHUSIM, TIPO-
BEJICHHBIM B Pa3JIMYHBIX OMBITHO-TIOKA3aTENbHBIX
XO35IMCTBAaX SIKYyTCKOroO CelbCKOXO3SMCTBEHHOIO
uactutyta CO PACXH (#pHe OI'Y AHUUCX
PAH), Haubonpinii ypoxaidi 3e€HON Macchl J1aH-
HBIX KyJNBTYp IOJIy4€H MPH MO3HEM CPOKE TI0CEBa,
TaK Kak B MEPBO MOJIOBHHE TEIJIOTO CE€30HA HIET
MIPOLIECC HAKOIUIEHUSI HUTPATOB [4].

OBec 3aHUMaeT B KOPMOBOM PaIiOHE KPYITHOTO
poraTtoro ckora SIKyTuu (B cOCTaBe JOIOJHUTENb-
HOT'O KOPMa B BHJE CHJIOCHBIX KYJIBTYpP) 3aMETHYIO
ero Jacte. IloaToMy 0oBEC ocTaeTcd Kak OCHOBHas
CHJIOCHAsI KyJbTypa, TMoKa Oojiee BBICOKOYpPOXKai-
Hble KOPMOBBIE KYJIBTYPHI HE 3aliMyT €ro MecTo B
MIPOU3BOACTBE. BBITOMHOCTE €ro BO3ENbIBAHUS
CBfA3aHA €IIe M C TeM, YTO TEIUIOBBIE PECYpPCHI BO3-
JlyXa U TOYBHI HE SIBIISIOTCS TJIABHBIM JTUMHTHPYIO-
muM (aKTOPOM €ro HOPMajJbHOTO pas3BUTHA. Bo
BCAKOM CJIydae OBEC MOYKHO BO3/IENIBIBATH MOYTH Ha
BCEX THUMaXxX IOYB, UCHOJb3yeMbIX B LleHTpanbHOU
SIkyTHH B 3eMIIeIETHH.
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Tem HE MeHee, 3a TTIOCJIeTHHE TOBI B PECITYOIINKE
PE3KO COKPaTWIIMCh IJIOMAAN KOPMOBBIX KYJIBTYp, B
TOM YHCJIE ¥ OBCA. JTO SIBIJIOCH OAHOM U3 TJIABHBIX
MIPUYUH CHUKCHHS 00IIer0 00heMa MOJIOUHBIX MTPO-
JIYKTOB B HAllIEM PETHOHE.

YuurteiBas 3T0, MBI MPOBEIX HCCIEAOBAHUA IO
BBISIBJIEHUIO BIIMSIHUS BETE€TAllMOHHBIX MOJMBOB HA
peXHUM pacxoja MOYBEHHOW Biarv Moja IOCEBaMU
0OBCa U €r0 YpOKalHOCTH.

MeTtoauka U 00beKTbI HCC/Ie10BAHUIA

[loneBble ONBITHI MPOBOIWINCH HAa MEP3JIOTHBIX
JyTOBO-4E€PHO3EMHBIX CYIJIMHUCTBIX II0YBaX, pac-
MOJIOKEHHBIX Ha BTOPOH HAANOMMEHHOH Teppace
pexu Jlensl, Ha y4yacTke «MoHI00X» arpodupmsl
«Hewmtorto», B 3 kM ot 1. [Tokposcka (B 70 kM OT
r. Slkyrcka). HaOmonarenbHbie MIOMIAIKU 32 Bere-
TallMOHHBIMU TOJIMBaMHu 0Bca (copT «[lokpoBckuity)
Ha 3eJICHKY M Ha Oorape pa3Mellaiuch B Mpeaenax
TEPPUTOPUH TMSATHIIONBFHOTO KOPMOBOI'O CEBOO0O-
pora:

1) oBéc (copt IlokpoBckuii 9) Ha 3eneHKY — 03H-
Mast poxb (copT CUTHUKOBCKHIA);

2) o3uMasi poKb, OBEC Ha 3EJICHBI KOHBEHEP WiH
Ha 36pHOCCHAX;

3) BUKOOBCSIHAsl CMECh Ha CHUJIOC U CCHAX;

4) mpoco kopmoBoe «baranckoe 88» Ha cuioc u
CEHaX;

5) monepHa SkyTckas >kenTtasi + TBIpEHHUK CH-
OUPCKHUIA.

[Tnomane AEASHKKA MO BapuaHTaM yIOOpEHHI
21 m?, mmna 7 M, mupunaa 3 M. Habmonenus mpo-
BOOWJIIMCH HA ACISIHKaX, 1€ BHOCUIIHNCH y,[lOGpeHI/ISI
(NPK)eo kr/Ta 1.8B.

ATpOoTeXHUKa BO3AEIBIBAHUS KOPMOBBIX KYJIb-

Typ obmenpuHaT 1o «CrcTteMe BEIeHHUS CeTbCKO-
XO03STIICTBEHHOTO TIpom3BojcTBa PecryOmmkm Caxa
(AxyTus) Ha mepuon mo 2015 r.» [5].

3aKkpbITHE BJIATW MPOBOIWIOCH § Masi AUCKOBOH
6oponoit B/IH -3,0 Ha rinybuny 8 cMm, BHECEHHUE MH-
HEepanbHBIX yA0OpeHuid — 20 Mas ¢ mocienyromen
3aJIeNIKOM, IMoceBHast 00paboTKa MoYBHI — 28 Mast 60-
poHoii nuckoBoi HaBecHou b/IH-0,3 ¢ mocnemyto-
mmM 6oponoBanuem b3T-0,1. [ToceB oBca mpoBo-
nmuncs 4 wrons cesikoid CHIIII-16 Ha rryouny 4-5
CM C TOCIEYIONIUM TPHUKATHIBAHUEM KOJbYaThIM
katkoM. [lonuB mpoBeneH MOKIeBAIBHBIM arpera-
ToM KU-5 B oCHOBHBIE (ha3bl pa3BUTHS PaCTCHUH.
Y0Oopka 3emeHoi MacChl OBca IMPOBENEHA CIUIOII-
HBIM MeTOJ0M 14 aBrycra.

Yd4eTbl 1 HAOMIOCHHS 32 OMONPOAYKTUBHOCTHIO
MPOBOAMINCH, coriiacHo meTtoanke BHM kopmos
110 MPOBCACHUIO ITOJICBBIX OIILITOB.

HopwMma BeiceBa oBca 200 kr/ra B 4MCTOM BHJIE,
BUKH B cMecu 70 kr/ra, oBca B cmecu 130 kr/ra,
npoca 25-30 kr\ra, o3umoii pxxu B cmecu 150 kr/ra
M KocTpera 0e30cToro B cmecu 12 kr/ra.

[TomeBas B1a)KHOCTH TIOYBHI OTIPEAETIIACH B Ue-
TBIPEXKPATHOW IMTOBTOPHOCTH BECOBBIM METOJIOM, a
arpou3nvecKre CBOMCTBA ITOYB — MO OOIIEPOCCHIA-
CKOW METOJMKE OYBEHHBIX UCCIEAOBAHUM.

O0cy:kaeHne pe3ybLTATOB HCCIeT0BAHUT

[To meteoponornyeckum ycioBusiM (TI0 JaHHBIM
ct. [TokpoBcK) cpeHeMecadHas TeMepaTypa B Mae
okazasach Ha 1,5°C Bblllle MHOTOJIETHEN HOPMBI, a B
utoHe — noutu Ha 2,0°C. Cpegusis MecsiuHas TemrIie-
paTypa Moy He OTJIMYallack OT MHOTOJIETHEH HOP-
MBI, TOTJIa KaK B aBrycte OblIa, Hao0opoT, Ha 2,0°C
HUXE HOPMBI.

Pacxon mouBeHHOIi BJIaru noj moceBom oBca (Mm) Ha yuactke «Moiinoox» Xanranacckoro paiiona. Jlero 2015 r.

Crof, cm 18.06 | 29.06 | PHxon (4. | 437 | Hpuxon(h), | g3 | Tlpuxon(h), | 4g g | Hpuxon (1),
pacxon (-) pacxon (-) pacxon (-) pacxon (-)
ITnonanka 1 (BeretalMOHHBIN MOJIMB)
0-20 28 27 -1 18 -9 20 +2 22 +2
20-30 55 50 -5 44 -6 42 -2 44 +2
0-50 83 77 -6 62 -15 62 0 66 +4
50-100 114 114 0 114 0 112 -2 113 +1
0-100 197 191 -6 176 -15 174 -2 179 +5
Ocangku, MM 15 6 0 3
Tlomus, MM - 30 30 30
OO6umii pacxon 21 51 32 28
CyTOuHBIH pacxox 1,9 3,6 1,5 3,9
[Tnomanka 2 (6e3 mosnsa)
0-20 33 27 -6 21 -6 15 -6 14 -1
20-30 50 50 0 49 -1 46 -3 45 -1
0-50 83 77 -6 70 -7 61 -9 59 -2
50-100 134 134 0 124 -10 124 0 120 -4
0-100 217 211 -6 194 -17 185 -9 179 -6
Ocanku, MM 15 6 0 3
O01mmii pacxon 21 23 9 12
CyTo4HBI| pacxoj 1,9 1,6 0,8 0,8
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CymMapHO€e KOJMYeCTBO aTMOC(epHBIX OCaJKOB
B Mae ObuTO Ha 2,2 MM OoJbIlleé MHOTOJIETHEH HOp-
MBI, a B UIOHE, HA000poT, Ha 4,3 MM MeHbIIe. Oco-
OEHHO MaJ0 OCaJKOB BHITIANIO B HIOJIE U aBTYCTE, CO-
OoTBeTCTBeHHO, Ha 40 1 30 MM HIDKE CpeIHEH MHO-
TOJIeTHEH HOPMBEI.

Takum o6pa3om, BTOpasi MOJIOBHUHA BEreTallMOH-
HOT'O C€30Ha 0Ka3ajach YpEe3BbIYANHO 3aCyLUIUBOM.

ITo ¢enomorndecknM HAOIOACHHUSIM TTEPHO/T TI0-
ceB—BCX0/bl cocTaBua 11 gHei, nata HaCTyIIIEHUS
MOJIHBIX BCXOJIOB OTMeuanach 15 uroHs. Mexdas-
HBIH TTePHOJ] BCXOABI — KyIIEHHe COCTaBMI 12 nHei
(moHOE KyIEHNe 0TMEYaIOCh 26 HIOHA), MPOJION-
KHUTEINBHOCT TIEpPUOAA KYIIEHHE — BBIXOJ B TPYOKY
— 9 nueii. [lepuoa BeIxoaa B TpyOKY — BEIMEThIBAHHE
Tpo uTHiIcs 9 MHel 1 naTa HacTyTeHHs (ha3bl BEIME-
THIBaHUsI OTMedanach 16 urois, ¢a3a 1BeTeHus — 24
uios, (haza MOJIOYHOH CIIENOCTH — 4 aBrycTa.

Kak BUIIHO M3 IaHHBIX TaOIUIBI, K MOMEHTY MO-
ceBa OBca KOpHeoOWTaemas TOJNIIA TMOYBHI OKa3a-
JIach TOBOJBHO McCyIeHHOH. [loaTomy obmmii pac-
XOJl IOYBEHHOU Biaru u3 5S0-CaHTUMETPOBOTO CIIOSI
OBLI CPaBHUTEIHLHO HE3HAYUTENBHBIM Ha 00EHX TUIO0-
aIKax.

Tax, Ha uromake 1 (rae MpoBOAMIUCH BEreTaIu-
OHHBIC TOJIMBKI) 3a Tiepuo ¢ 18 mo 29 uroHs oo
pacxoj Biard coctaBwi 21 MM, a Ha TUIOMIANKE 2
(KOHTpPOJIB, T/Ie TIOJTUBBI HE MTPOBOIMITUCH) — TAKKE
21 mMm. Cnenyet cpa3y 3aMETHUTh, YTO Ha KOHTPOJIb-
HOHM TUTOIIAJIKE BCJICACTBHE OOJIBIION 3aCyILIUBO-
CTH TIOYBHI M MAaJIOTO BBINAJECHUS aTMOC(EpHBIX
0CaJKOB B OCHOBHOW TEPHOJ| BEreTalluy pacTeHUI
pacxoj TIOYBEHHOW BIAarm W3 KOpHeoOWTaeMoin
TOJIIM ObUIT KpaiHe MaybIM. 31eCh OHOJIOrHuecKas
Macca OblUla He3HAYUTENbHOU, TI03TOMY HEMPOIYyK-
TUBHBIA pacxojl Biaru (Qu3uveckoe HCIapeHue
TTIOYBEHHOW BJIAard) OYEBUIHO 3aHMUMAll 3aMETHYIO
9acTh B 00IIIeH ToTepe mMouBeHHOH Biaru. Torma Kak
Ha TIomaake 1, rae mpoBOAMIOCH OPOLIEHHE IO-
nuBHOM HOpMOii 300 M3/ra o 0cHOBHEIM (pa3am pas-
BUTHSI PacTUTEIBHOCTH, CO BPEMEHH INEPBOTO IO-
JBa OOIMUI pacxoj] MOYBEHHOW BJarw MOYTH B 2
pa3a MmpeBbIIIal pacxo/l Ha KOHTPOJIBHOM IJIOMIA/IKe.
Tak ¢ 29 uroHsa mo 13 wurond pacxox MOYBEHHOH
BJIaru Ha rwiomaake 1 cocraBun 51 MM, a Ha 1WIO-
manke 2 — 23 mm; ¢ 13 utons mo 3 aBrycra — coot-
BeTrcTBeHHO 32 1 9 MM; ¢ 3 o 18 aBrycra — 28 n 12
MM. Takum 00pa3zoM, B MEpHOJ CaMOTO WHTEHCHUB-
HOTO HapacTaHusl OMOMACCHl PACTUTENBHOCTH BOJ-
HbIE€ pecypchl Ha IUiomaake 2 (Ha OorapHOM
Y4acTKe) 0Ka3aJIuCh HA KPUTHUECKOM YPOBHE, TOT1a
Kak Ha omaake | 6naromaps mpoBeIeHHBIM Bere-
TAIOHHBIM MOJIMBaM YAAJIOCh B KAKOH-TO Mepe HU-
BEJIMPOBaTh IMAaryOHOE BIUSHHE OOJBIIONW aTMO-
chepHoii 3acyxu jteta 2015 r. Ha yposkaliHOCTb OBCa.
Taxk, CyTOYHBII PUPOCT BBICOTHI PACTEHUH B a3y
TpyOKOBaHHS—BBIMETHIBAHUS B BAPUAHTE OPOILICHHS

BbIIIe Ha 1,2 cM, 9eM Ha KOHTpPOIE, a B a3y BbIMe-
ThIBaHUsA-11BeTeHus — Ha 0,7 cM. [Ipu yxocHo# crie-
JIOCTH BBICOTA PACTCHHI COCTaBWJIA Ha KOHTPOJIC
43,8 cM, ipu mtosuBe — 61,2 cM.

W3 maHHBIX, TpUBEIEHHBIX B TAOIHUIIE, BUIHO, 9TO
OCHOBHOM pacxXoj BJIar¥ MPOUCXOTUT U3 BEPXHETO
MOJIyMETPOBOTO CJIOS, TOTJa KaK IMOTepsl BIArd W3
ciost Hmke 50 cM OYeHb MU3epHas. DTO TOIATBEp-
KJTAeTCsI TIPABIITHHOCTHIO BEIBOZIOB O CBOEOOPa3HOCTH
BOJIHOTO PEXUMa MOYB B MEP3JIOTHBIX MOYBax [3].

YpoxallHOCTh 3€JEHON Macchl OBCa B BOCKOBOMU
crnienocTH 3epHa (14 aBrycTa) cocraBuia mpy MOJIUBE
102,7 1/ra, B BapuanTe 0e3 nmonusa 70,5 1/ra. Ypo-
JKall 3eJIeHOM Macchl oBca, peBbimnatonui 100 1/ra
B OCTPO3aCyLUIMBBIE IOJbI, B ycioBusax LleHTpans-
HOM SIKyTHU cunTaeTcs BIIOJIHE MprueMiIeMbiM [4,5].

3akioyeHue

B ycnoBusix 3acynummBoro knumara Llentpanb-
HON SIKyTHM OCHOBHBIM MPUEMOM PETYJIUPOBAHUS
BOJHOT'O PeXHMa MaXOTHBIX MOYB SBJSIETCS UCKYC-
cTBeHHOe opomeHue. Ocobo 0cTpo B IPOBEAECHUU
MOJIMBOB HYKIAIOTCS KOPMOBBIE KYJNBTYpPBI, Jaro-
mpie Tpu ONaronmpusATHOM OOECIeueHUH BIaroi
MaKCHUMaJIbHbIC YPOsKaH 3eJICHOI MacChl BO3AEIbIBA-
€MBIX KyJIbTyp. B 3TOM OTHOLIEHHMM OBEC WUrpaer
0c00YI0 POIb, BO-TIEPBBIX, KaK KyJIbTypa, BO3/ICIbI-
BaeMasl IIOYTH Ha BCEX THIAX I0YB, HCIOIb3YEMbIX
B 3eMJIEJICITUH; BO-BTOPBIX, JAIOIIUI IOBOJIBHO CTa-
OWJIBHBIN ypOKal; B-TpeTbUX, OoJiee aJanTHPOBaH-
HBIH K CypOBBIM arpoKJIMMaTn4eckuM yciaoBusim Ce-
Bepa. Bce 3T0 mo3BosisieT yTBEpXkKAaTh, 4TO AOJIS
0BCa B I10CEBE KOPMOBBIX KYJIbTYp HE JIOJKHA CHU-
xatbest Huxe 40% 10 Tex mop, IoKa ero MecTo 3ai-
MyT OoJiee MPOAYKTHBHBIE M MPUCIOCOOJICHHBIE K
MECTHBIM CYPOBBIM KJIMMATUYECKUM YCIIOBHSAM
COpPTa KOPMOBBIX KYJIBTYP.

Hccnedosanue 6uinoiHeHo 6 pamke npoekma
PODU No 15-44-05092.
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