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Annotation. When making decisions about putting unused agricultural lands into turnover, it
is advisable to estimate their potential productivity under the current climatic conditions. The analysis
of energy expenditures of the main components of the natural process of soil formation (radiation balance,
PAR, moistening coefficient) for Moscow region of CFD by weather stations of Dmitrov, Kolomna, Staritsa
was carried out. The mechanism of influence of ameliorative measures on the components of radiation
balance is described and the dependencies allowing for calculation of energy accumulated in the annual
growth of vegetation mass and energy consumption for soil-forming process corresponding to the calculated
energy amount are given. The calculations of theoretically possible crop yields at introduction into
agricultural production of unused lands with different values of PAR during the vegetation period are
presented. The assessment of climatically secured crop capacity of three researched plots was carried out
by the example of 2021 and comparison with actually obtained capacity in the farms, where the researched
plots are located, which are planned to be put into agricultural turnover. The purpose of the study
is to assess the role of reclamation in increasing the productivity of unused lands when making decisions
on their return to agricultural circulation based on the results of an assessment of their current state using
the example of the Moscow Region.
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Beenenue. B coBpeMeHHBIX YCITOBHSIX CIIOMK-
HOM BHEIITHEeSKOHOMIYECKOH IOJIMTHEN 1 Bee boee
BO3PACTAIIHX ITOTPEOHOCTE! BHYTPEHHErO PhIHKA
Ha TPOYKTHI TUTAHNS KAK HUKOTIA aKTyaJTHHBIM
CTAHOBUTCA PEIEHNe TTPO0IeMBbI 10 YBEIMUICHIIO
TIPOAYKTUBHOCTH CEJIbCKOXO3SHCTBEHHBIX 3eMeIb,
SIBJISTIOILMXCS, IIOMKAJIYH, OOHHM M3 TJVIABHEBIX CO-
CTABJIAIONTUX ATPOIPOMBIIIIIEHHOTO KOMILIEKCA
Poccumiickoit Menepartin. MHTEHCHMUKATISA CEITh-
CKOTO XO3SHCTBA OIPeIesIsIeTcss PA3HbIMU HATIPAB-
JIEHUSAMM: 34 CUeT YJIYUIIeHHs arpOTeXHUKH, Te-
HETHKH, CeJIKITNI ¥ CEMEHOBOICTBA, IPUMEHEHIS
yI0OpEeHMI, 0OCBOSHIS HOBBIX 3eMeJIb U 1p. Bee artu
TIPOITECCH HATIPABJIEHBI B KOHEYHOM CUeTe Ha JTaJTb-
Hee TIOBBIIIIEHNE YPOKANHOCTA U BAJIOBOIO cOOpa
CEJThCKOXO3SHCTBEHHBIX KYJIBTYP, 4 TaKKe Ha IIpo-
TPECCUBHOE TIOBBIIIIEHIE TTOYBEHHOTO TLIOOPOTHS.
Baskneinas posib B 9TOM HAIpaBJIEHUN IIPUHAI-
JIESKHUT KOMILIEKCHON MeJIMOPALIIH, KOTOpas BMe-
CTeé C arpoTeXHUYECKUMHU TIpueMaMu (hOpMHpPYyeT
TIOJTOPOJTHE TIOUBEI, SIBJISIOIIEECS COBOKYITHOCTHIO
CJIOSKHOTO B3aWMOIEHCTBHUS TIPUPO/IHBIX M AHTPOIIO-
TeHHBIX (PaKTOPOB.

Jlyumcraa (cBeToBast) SHEPIwsi, IOCTHUTAIO-
IIAS 3eMJIN U OIpenessieMas KaKk PaaralliOHHBINA
0asaHC 3eMHOM IIOBEPXHOCTH, — IJIABHBLIA KCTOY-
HUK IIPOITECCOB TIOYBOOOPA30BAHUS U TJIABHBIM
(haxTop ILIOmOPOIHS, BIIMSIOIINN HA YPOKARHOCT
CEJThCKOXO03MCTBEHHBIX KyJIbTYp [1, 2]. Vsyuerme
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OHEPreTHYECKOro 0OajiaHca IIOCTYIIAIOIIEH JIydrC-
TOM SHEPTUH B arPOSKOCHCTEMY U €€ PACXOHOBAHIE
B mporiecce (POTOCHHTE3a, MCIAPEHIS, TPAHCIIIPA-
LIVH, TIOUBOOOPA3OBAHMSA IIPH IIPOBEIEHII CEILCKO-
XO3SMCTBEHHbIX MEJIMOPALTII CTAHOBATCS AKTY A Ihb-
HOM 3a7aueil B OlleHKe d(pEeKTUBHOCTH CEILCKOXO0-
3SAMCTBEHHOI'O IIPOM3BOICTBA U YIIPABJICHIUS POy K-
TUBHOCTBIO [3].

Il ens ucceqoBaHmii: OIEHUTE POJIL MEJIVO-
PALMH B IIOBBIIIEHNH IIPOIYKTUBHOCTH HEHCIIOIb3Y-
eMBIX 3eMeJIb IIPY IPUHATHAN PEIeHI 0 BO3BPATe
HX B CEJIbX03000POT II0 Pe3yJIHTATAM BBIIOJIHEHHON
OLIEHKM MX TEKYILEro COCTOSHMA Ha mpuMepe Mo-
CKOBCKOI 00JIaCTH.

Marepuasbl M MeTOOBI HCCJIENOBAHUIAL.
B xauvecrBe 00BEKTOB MCCJIEIOBAHMS OBLIM B3STHI
TPH HEUCIIOIb3YEMBIX YUACTKA CEJILCKOX03IACTBEH-
HOI 3eMut, HaxonsIrecs B Eropbesckom, Jvurpos-
cxom u ITlaxoBcrom pariorax MockoBckoi 0b1acTu
¥ IUIAHUPYEMbIE K BBOAY B CEJIbCKOXO3IMCTBEHHOE
Ipou3BoaCTBO. JlJIsg paccMaTprBaeMBIX YYACTKOB
ObLIA BBITIOJIHEHA OIIEHKA MX TEKYIIErO SHEePIreTH-
YECKOI'0 COCTOSHUS M PACCMOTPEHBI MEPOIIPUATHS,
HeoOXomuMbIe Ui JajbHeHero adpekTHBHOro
HCIIOJIL30BAHNUS B CEJILCKOX03ICTBEHHOM 000pOTe.

B kauvectBe wMCXOOHBIX MAaTepHAJIOB [IJIsS
pacdyeroB OBLIM B3ATHI CPEIHEMECAYHBIE IIOKA-
3are/i TeMIIEPATYPBl BO3OyXd, CYMMBI OCAI-
KOB, OOJIAUHOCTH, YIPYTOCTH BOAAHOIO IIapa
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W3 CIeIUAM3NPOBAHHBIX MACCHBOB KJIMMATH-
veckux JaHHBIX Web-caitra BHUWTMU-MIL]]
¢ 2000 mmo 2020 rr. (tabm. 1) [4]. Jlas ombrTHOTO
yuacTka B JIMUTPOBCKOM paiioHe HCII0Ib30BAIACH
nmaunble meteoctarimu BJIHX, Mockea (cumorrTu-
veckuit mHAeKe 27419); misa yuactka B Eropnes-
CKOM paiioHe B3SATHI JaHHBIE MeTeocTaHImy Kostom-
Ha (CHHOITMYECKMI MHIeKC 27625), Iy yJacTka
B IllaxoBcKOM paiioHe — JaHHBIE METEOCTAHITIH
Crapuria (cuHOITHYECKU HHIEKC 26499).

3aTpaTel oHepruy Ha mouBoobpasosanme (Q)
HAIIPSMYIO CBSA3AHEI C PaIuaioHHbIM OaramcoM (R)
M IIOJUHHSAIOTCS 3aBUCUMOCTH [2]:

Q@=R-9, ey

71e ¢ — K03((DUIMEHT [TOJTHOTEI UCIIOJIB30BAHMS PATAATHOHHOM
9Hepruu B OHOIIEHO3€e Ha I0YBO0OPA30BAHLE.

Corytacto wmccseoBaHusAM [2] cylecTByer
CBSI3b MEKIY KOd((PHUITMEHTOM ¢ M TIOKAa3aTeieM
orHocuTesbHoR yBinaxkHeHHOCTH (K ). IlosHora mc-
TI0JTH30BAHUS PATUATIMOHHON SHEPTUHN YBEINIMBA-
eTcs IIPY MOBBIIIeHNH IoKagaTesa K 1o mocriske-
HUST UM ypaBHOBeITIeHHOro 3uavenwst. [locse mocru-
SKEHIS YPABHOBEIIIEHHOT0 VBJIAKHEHNS [I0KA3aTe b
¢ pacret MeJIeHHee, yeM yBesmauBaercs K . Koad-
(bHILIEHT IIOJIHOTHI MCIIOJIb30BAHMS PASMAIIOHHOMN
OHEPIHH Ha II0YBO0Opa3oBaHme (0) OIpeIesIsaercs
o chopmyte [2]:

70.47L

p=e ", @)

e P — cpenmeromoBoe KosmuecTBo ocamkos, MM; R — pamua-
IIHOHHBIH GaJIaHC, KKAJ/CMTOJT, € — OCHOBAHHE HATYPAJILHOIO
Jiorapugma.
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[Torkasaress OTHOCHTENIBHOM YBJIAKHEHHO-
cru (K)) [2] cocraBmser:

p

e P — cpestreromoBoe KosmrdecTBo ocaaros, MM; R — paguariy-
OHHBIH 6aJIAHC, KKAJ/CM TOLI,

®3)

ITocste mipeobpasoBamtiss hopMyJisl (2), IyTem
TIOZICTAHOBKY 3HaueHUs K , a Taxske ¢ ydeToM 3a-
pucrMocT (1) o0Ias BeaMuMHA 3aTpPaT JHEPIUHU
Ha IIPOLIECCHI II0UB000pas3oBaHys () BBITJISIUT CJIe-
IIYIOIMM 00pas3oM [2]:

(4)

IJIe e — OCHOBaHME HATYPAJIBHOTO Jioraprdma (ocTaabHbIe 000~
3HAYEHUsI [TPUBEIECHbI BBIIIIE).

Pammanmonssi 0ananc (R) ompenemnsercs
110 chopmyte [5]:
R=ZQ1-a)-1, 6))

e Z — cyMMapHas paHaIisa, KKaJ/CM TOM; o — aJIb0ero mojl-
cruytammei mopepxuoctu (tadir. 2); I — apderTrrHOE H3ITY-
JeHMe 3eMJIH, KKaJ/CM TOzL.

Cymmapnasa pagmarud (Z) — cyMMa paccesH-
HOU ¥ TIPSIMOM pauaIiiy, KOTopas HAXOIUTCS CO-
IVIACHO 3aBHCHMOCTH [7]:

Z=Z,[1-(a+bn)n], (6)

e Z, — cyMMapHasi COJIHeYHAast paJalyst Ipu 6e3001aaHoM
Hebe, Kra/cM o (Taby1. 3); N — CPeHAA 00JIAUHOCTD, B JTOJIAX
ot enuHUITE (Ta0uL. 1); a 1 b — unciieHHbIe K0od)(pUITMEHTE], 3aBH-
CSITIHE OT Te0rpaIecKOi IIIMPOTHI U YINUTHIBAIOIIIE BIIUSHIE
00JIaYHOCTH HA CyMMAPHYIO pAIUaIuio (Tadir. 4).

Tabnuua 1. 'eorpacpuueckne u KINMAaTHIECKNE NCXOTHbIE JaHHbIE

Table 1. Geographical and climatic basic data

Yuacrok 1 Yuacrok 2 Yuacrok 3
IToxaszarens (Imurposckuii paiion) | (Eropsesckuii pation) | (IIlaxosckoii paitom)
Indicator Site 1 Site 2 Site 3
(Dmitrovsky District) | (Egoryevsky District) | (Shakhovskoy District)
IIupora / Latitude 56.44 55.29 56.23
Homrora / Longitude 37.58 39.31 35.36
CpenueMuorosieTHsas CyMMa OCaiKoB, MM 797,195 609.25 679,62
Long-term average precipitation value, mm
0,
CpenuemHoOrosieTHas remmeparypa, °C 6.56 6.26 5.35
Long-term average temperature, °C
Hcnapsaemocts, mm / Evaporation, mm 475,19 454,541 483,28
any.rf)cn, BOJAHOIO IIapa, MM. PT. CT. 6.98 6.98 6,58
Elasticity of water vapor, mm. pt. art.
Oﬁﬂa':IHOCTB B I[O.II}IX OT e MHUIIBI 0.71 0.74 0,697
Cloudiness in fractions from 1
®AP 3a BereranuosHsbIii mepuos, M x/m”
) 1186 1454 1454
PAR for the growing season, MJ/m’

Ha npumMepe MockoBckom 06nacTu
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OdherTrBHOE U3IyUEHE IIPU NeHCTBUTE Ib-
Hoit obaunocru (I) ompenensercs corsacHo dpopmy-
e [6]:

I=1,(1-cn), (7

rae I, — adbdexTrBHOE M3TyIeHMe TIpM GezobrawHOM Hebe,
KKaJI/CM’TOJT; ¢ — HEKOTOpas MOCTOSHHAA (Tl 4), KoTopas 3a-
BUCHT OT IITHPOTHI (OCTATHHBIE 0003HAYEHVISI [IPHUBE/ICHBI BBIIIIE).

OdderTrBHOE HM3IyUeHHe TPy 6e300IaHOM
HebOe (I)) 3aBmcHT ITaBHEIM 00pasoM OT TeMIlepa-
TYphl U BJIQYKHOCTH BO3OyXa M PACCUMTHIBAETCS

10 hopmyite [5]:
1, = 500" (0.39-0.058e), ®)

e 0 — TeMITepaTypa BosayXa B a0COJFOTHOM BBIPAYKEHUM; € —
VIIPYTOCTH BOSIHOIO Iapa, MM PT. cT. (Tabs. 1); 0 — Koadpdpum-
IIMEeHT, XapPaKTEepPU3YIONNH OTKJIOHEHWE W3JIyYeHUS JTaHHOU
[IOBEPXHOCTH OT M3JIyYeHUsI YEepPHOr0 TeJa, MIPUHUMAETCS
pasubM 0,95; ¢ — mocrosaHas Credana-Bosmivana, pasaas
8,26 *10™ ' xasr/cM MHH.

AstopoM [2] OBLITH BBISIBJIEHBI 3aKOHOMEPHO-
CTY BJIASIHUS CPETHET00BOM TeMIIePaTyPhl, CyMMBI
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0CAJIKOB M OOIIEr0 KOJIMYECTBA SHEPIHH, KOTOPOe
yJacTByeT B IouBooOpasoBanmu (V), HA IIPHPOCT
pacruresbHON Maccer (V). OHeprus, aKKyMyJmpy-
eMas B e/KeroJHOM IIPUPOCTE PACTUTEJIHHOM Mac-
coI (V), oIpe/tesisiercs 1o 3aBUCHMOCTH:

50R0.67 R2.67
5B R
V=R-e Pm -[1—e P J,

e y — mapaMeTp, CBS3AHHBIM CO CTEIEeHBIO YBIIAMKHEHHOCTH
(n1s1 BHAsKHBIX yesmoBuit sHadyeHue cocrasister 0,001, msa ye-
JIOBUI ypaBHOBelreHHoro yBiaskHeHus — 0,00025, nysa cyxo-
cremabix — 0,0002); m — GeapadMepHbIl MapaMerp, BbIpaka-
OIIHI OTHOCUTEJIBHYIO CIIOCOOHOCTE OHOIIEH03a HCIIOIh30BATh
HAJIMYHBIE PATUAIOHHBIE, BOJHBIE W IIMIIEBHIE PECYPCHI
(ocTrasTbHBIE 0003HAYEHHSI IIPUBEICHEI BHIIIIE).

9)

Haxo:xnerme mapamerpa m, BXOJISAIIETO
B dopmyuty (9), mpu 3amanubx R, K u Q mpousso-
JTATCS ITyTeM II0CIIEIOBATEIHHOTO PEITIEHIST YPaBHe-
Huii [2]:

DR=R*¢;2)e™ =a; 3)%=x;4)Km=b.

Tabnuua 2. Annbemo ecTeCTBEHHBIX ITIOBEPXHOCTEH [5,6]

Table 2. Albedo of natural surfaces

Bup mosepxunocrtu / Surface type Bennuuna ansoeno / Albedo value

Temunie moussl / Dark soils 0,05-0,15
Biaskusie cepsoie moussl / Wet gray soils 0,10-0,20
Cyxwue rimuuncTeie wiu cepbie moussl / Dry clay or gray soils 0,20-0,35
Cyxue cBetsible mecuaubie nouBbl / Dry light sandy soils 0,25-0,45
IMona p:xu u nmenuns: / Rye and wheat fields 0,10-0,25
JIyra / Meadows 0,15-0,25
IIaposoe mose Biaaskuoe / The steam field is wet 0,05-0,07
IIaposoe moste cyxoe / The steam field is dry 0,08-0,12
Bnamuoe Bcnaxauuoe moste / Wet plowed field 0,14

Beicokuii TpaBocroii, paspocumuiics / High herbage, overgrown 0,18-0,20

Tabnuya 3. 3HaYeHUA cyMMapHOI paguanuy npu 6e3od1agnoM Hebe Q, kxas/ cm’mec. [5]
Table 3. Values of total radiation in a cloudless sky Q, kcal/cm’month. [5]

IIupora / Latitude I 1I III v \Y% VI VII VIII IX X XI XII
60 1,7 3,9 9,6 154 | 20,8 | 223 | 216 | 164 | 10,5 6,1 2,6 1,2
55 3,0 5,6 11,6 | 16,6 | 21,5 | 22,7 | 22,1 | 17,7 | 12,3 7,7 4,1 2,3
50 4,7 7,5 1356 | 17,8 | 22,1 | 23,0 | 22,5 | 18,8 | 14,2 9,6 5,8 3,8
45 6,6 9,4 154 | 19,0 | 22,6 | 23,3 | 22,9 | 20,1 | 16,0 | 11,6 7,7 5,7
40 8,7 11,56 | 17,0 | 20,0 | 22,9 | 236 | 232 | 21,1 | 176 | 134 9,7 7,7

Tabnuya 4. CpenHemnpoTHbIe 3HAYEHUA KO3 PUIIEeHTOB a, b, ¢ [5]
Table 4. Mid-latitude values of coefficients a, b, ¢ [5]

MMupora / Latitude 75 70 65 60 55 50 45 40
a 0,16 0,18 0,25 0,36 0,41 0,40 0,38 0,38
b 0,55 0,50 0,45 0,40 0,38 0,36 0,34 0,33
c 0,82 0,80 0,78 0,76 0,74 0,72 0,70 0,68
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lomruHBi IIPUPOCT PACTHUTEHLHOM MACCHI
Vg 11/Ta, COOTBETICTBYIOIIUI BBIYMCICHHOMY KOJI-
4ecTBY 9Hepruu V, coctaBiisaer [2]:

V,=Q", (10)

e Q — 3aTpaTHI SHEPTHHM HA TIOYBO0OPA30BAHNE, KKAJ/CM TOJI.

Bronormuecky aktuBHAS JIydrcTas SHEPIHS
B obsacty gyruebl BosH 380-710 mM (DAP), ucross-
3yeMasi pacTeHMUsIMU B IIporiecce (POTOCHHTE3a, SIB-
JISIETCSI TYIABHBIM (PAKTOPOM IIPH OIIPE/IEJICHIIH IIPO-
IYKTABHOCTH 3eMeJIb. TeopeTnyeckn MaKCHMAIBLHO
BOSMOKHBIH, MJIH «IIOTeHIIAILHEI yposkai» (IIV).
IpY CAMBIX ONTHUMAJIHHBIX 3HAYEHUSIX METe0POJIO-
THUYECKIX (PAKTOPOB 00ECIIEUMBAECTCS TIOCTYILICHIIEM
DAP B TedyeHme BereTalpioHHOIO IIEPHOIA PACTEHIIA.
IIY obmett cyxoit curromaccer (Y, ) Mosker
OBITh PACCUMTAH M3 3aBHCHUMOCTH, IIPEIJIOMKEHEON
X.I'. Toommrrom [8]:
y o 2@y
ny q ’
TIe 7], — CPEIHMI 38 BEereTAIlOHHBII PO, IIOTCHIMAIbHBIA
KIIJT (ra6m. 5); q — xasopuitHocTh pacrenwit (tabim. 6); Q, —
mpuxor, QAP 3a BereTaIlMOHHEBII IIepro, KKa/CM (Ta0II. 5)

(11)

g mepexoma or suavenus IIY abcosmorHO
cyxott puromaccs! k [1Y mpu cTangapTHO# BIIasKHO-
cru (Y) ucrosnbayerces popmy.ta [10]:

Y, 100
" (100-w)k’

IJle W — CTaHAAPTHAS BJIAYKHOCTD PACTEHHS; K — cyMMa yacreil B 0T-
HOIIIEHUHU OCHOBHOH IIPOYKIMH K TI000YHOM B Oromacce (tabur. 6).

(12)
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Yposmaimoers kyneryp (V), obecredeHHas
ArpOKJIMMATHYECKAMI (DAKTOPAMM, PACCUNTHIBAET-
cs1 o dpopmyute B.A. Tlonbko [12]:

1

hy—
V=10K,K, |e " -1|ecmk >1, (12)

dap

e V — ypo:KaifHOCT KyJIBTYD, 11, 3epH. efjra; K, — koaddurmenT
TEILIO00ECIIEUeHHOCTH, PACCYMTHIBAEMBIA KAK OTHOIICHIME
CYMMBI CPEIHECYTOYHBIX aKTUBHBIX TEMIIEPATYP 34 BereTaly-
OHHEII TTepHof K 00IIIel TeMIepaTyps! Ha miarere (10946°C);

K,., — KoapbuimenT MCHoMb30BAHNA PACTEHUAME CBETOBOH

9Hepruu, B 0A30BOM BapuaHTe IIPUHATHIA 32 1, YTO COOTBET-
creyer KIIJI ®AP (upumepro 2,5%); 7, € — HOCTOAHHEIE; kK —
koadurmenT passurud, paBubii 1,0507; k — roaddurment
yBIAKHEeHU (TalJI. 6).

Pesyabrare! u nx oocy:xaenne. Ilpu pac-
yeTe paauallioHHOr0 0ajIaHca OIMBITHBIX YUACTKOB
B €CTECTBEHHBIX YCJIOBHSX BEJIMUMHA aIb0eI0 MOI-
CTIIAIOLIEH IIOBEPXHOCTH (TabJ1. 2) OBLIA OIIpeesIe-
Ha 3HavenmeM 0,25 — JIyT, YTO TOJTHOCTBIO COOTBET-
CTBYeT IIPOBELCHHBIM PaHee PEKOrHOCIIAPOBOUHBIM
00CIeOBAHIAM aHAJIM3NPYEMBIX yIacTKOB [13].

Ap0eno TIOBEpXHOCTH SIBJISIETCS  COCTAB-
HOM YaCTBI0 YPaBHEHMS PaJMAIMOHHOrO OasaHca
¥ TPEACTABJISIET COOOM OTHOIIEHME MEKIy HNHTEH-
CUBHOCTBIO IIOCTYIIAIOINEN COJTHEUHOM paauaItin
K HWHTEHCHBHOCTH OTPasKEHHOM pauaIiu  00-
patHo B armocepy. Ha mameneHre BesmdmHbI
ap0e10 TTOBEPXHOCTH II0JIS B OCHOBHOM BJIHSIOT
Takye (PAKTOPBL, KAK BJIAYKHOCTH IIOYBEI, €€ CTPYK-
Typa u 1Ber. IlpuMenerreM MeIMOpaTHBHEIX Me-
pOLIPUATHIT MOKHO HAIPAMYIO BO3IeHCTBOBATH

Tabnuuya 5. 3uagenna KILI ®AP [9]
Table 5. Efficiency values PAR [9]

ITocessr mo ux 3uavenusm KIIJL / Crops by their efficiency values o B OOTAX [ (] in shares
O6pruno Habsmomaemere / Commonly seen 0,005-0,015
Xoporue / Good 0,015-0,03
Pexopmunie / Record 0,035-0,05
Teoperuuecku Boamozkube/ Theoretically possible 0,06-0,08

Tabnuua 6. Comepskanne oHepruu B yposkae,
MOKAa3aTeJIb COAEP/KAHNA BJIATH U OPHUEHTHPOBOYHOE COOTHOIIEHHE
OCHOBHOM ITPOAYKIINH K IIO0O0YHOM /1A PA3JIMIHBIX KyJIbTyPp [11]

Table 6. Energy content of the crop, moisture content index and approximate ratio
of the main product to by-products for different crops

Borask- Conep:xanue o0meil saHepruu CooTHomenue
KyiIsryvpa HOCTD. % B 1 KI XO34IICTBEHHO I10JIe3HOI OCHOBHOM IIPOIYKITHH
)C,' ; yp I ’d 0 4acTH yposkasi, KKaJl K ITI000YHOM k
ulture It‘mﬁ/ ) Total energy content in 1 kg Ratio of main products
wy, 7o of economically useful part of the crop, kcal to by-products
IImenuna osumasa / Winter wheat 14 4493,2 1:1,5 2,5
Posxb osumas / Winter rye 14 4612,7 1:2 3
Aamens / Barley 14 4493,2 1:1,3 2,3
Osgec / Oats 14 4517,1 1:1,1 2,2
Kaprodenn / Potatoes 20 4349,8 1.0,7 1,7
Osomunre / Vegetables 90 3417,7 1:0,1 1,1
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HAa U3MEHeHWe 3HAYeHWs asb0e0: HampuMmep,
OPOCHUTETFHBIE MEJIOPAIIAN U3MEHSIIOT BIAKHOCTD
ITOBEPXHOCTH 3€MJIM, YTO IIPUBOJUT K CHUKEHIIO
€r0 BEJIMYMHBI. JTO IIPOMCXOAWT 34 CUET BO3HUK-
HOBEHUS OTPAYKEHUS B BOOIHON ILUIEHKE, 00pasyio-
IIeHCS TP TIOJIMBE HA IOBEPXHOCTH TIOJIS, a TAKMKE
BBUy W3MEHEHUs I[BeTa II0OYBEHHOIO II0OKPOBa
Ha 0oJiee TEMHBIH.

ArpomesnopaTrBHBIE MEPOITPUSITHS — TAKHE,
Kak TVIyOOKast BCIIAIIKA WJIM PHIXJICHNE (MCKITIoUas
MEPOIIPHUATHS, HAPABJICHHbIE HA BbHIPABHIBAHIE
IIOBEPXHOCTH), TAK:Ke CHIKAIOT BEJIMUMHY aJib0e-
JT0 TIOBEPXHOCTH 3a CYET M3MEeHEeHUsT HapaBJIeHs
¥ yIJIa TAJeHus MOCTYIIAOIIero JHePreTHIecKo-
IO TIOTOKA ¥ M3MEHEHUsI CTPYKTYPHBIX 2JIEMEHTOB
mouBbl. [I70THOCTE pacrosIoMKeHrsT TIOYBEHHBIX
arperaroB, yroJl MX HAKJIOHA U BBICOTA IIIEPOXOBa-
TOCTH TIOBEPXHOCTH 3€MJIN MEHSIOT BEJIMUMHY 0Tpa-
SKeHHOM paguarmu [6, 14].

Ocy1rreHre CHITHHO TTEPEYBIIAKHEHHBIX TI0YB
TaKJKe TI03BOJISET ITOBLICUTDH BeJIMINHY PaHAI0H-
HOTO DastaHca 3a cUeT TEIIOPOBOIHBIX CBOKCTB ca-
Mot mouBsl. Harpesanme mepeyBriaskHEHHBIX TI0YB
IIPOMCXOIUT TOPA3I0 MeIJIeHHee, 1 IIPH YIaJICHIN
M30BITKA BJIATH TEILIO IIePePaCIIPeIesIsIeTCsT MEKIY
TTOYBEHHBIMHU CJIOSIMUA. BepxHue CoM HaYrHaIoT
aKTHBHEe HATPEBATHCS, ¥ TEIJIO YXOIUT BHI3. Yem
0oJIBIITE pa3HUITA B TEMITEPATYPE MEKIY BePXHIMI
¥ HYGKHWME CJIOSIMIF, TeM OOJIBIIIE TEeILIa IIOCTYIIAeT
B HIDKHIE CJIOM M TeM CAMBIM IIOBBIIIAETCS JajIb-
Hetirriee morviorenre sHeprun CoJTHIIA BEPXHUME
cyosvu TpyHTa [15].

[Tocite IpoBeIeHMST COOTBETCTBYIOIIMX KYJIb-
TYPTEXHUYECKHNX U OPOCHUTENIHHBIX MeTHOPAaITiil
HA OIBITHBIX YYACTKAX 3HAYEHME aJIb0eI0 CHU3UT-
cs1 1o 0,14 (Tabm. 2). Yem MeHbBIIe BermunHa aIboe-
J10, TeM OOJIBIIIE TIOCTYTIAIOIIEH COTHETHOM SHEPTUN
OyIerT aKKyMyJIMpPOBATHCS IIOYBEHHLIM IIOKPOBOM
¥ TeM BBIIIIe Oy/IeT 3HAYeHe TI0KA3aTe st paralii-
ouHoro Oasarca. C HOBBIIIEHMEM ITOKA3ATENISA Pa-
HALFOHHOT0 OajIaHca, KAk CJIeAyeT U3 B dopmyJr (4,
9, 10), OymeT Bo3pacTaTh SHAUEHNE SHEPIHH, He00X0-
JIIMOe Ha TIPOITECCHI II0YBOOOPA30BAHUS, & SHAYUUT,
YBEJIMYIUTCS SHEPIHs, AaKKYMYJIUPYeMasi B e5Kero-
HOM TIPUPOCTE PACTUTETHLHOI Macch (TabJt. 7).

OHeprus  COJHEYHBIX JIydell  yJacTBY-
eT He TOJBKO B IIPOIECCAaX ITOYBOOOPA3OBAHI,
HO ¥ B cCaMOM BA;KHOM IIporiecce Ha 3emiie — oTo-
cunresde. B Teyenme pocra ¥ pasBUTHS PACTEHUIA
BJIMSTHUIE COJTHEYHOM PaIHAINKA BBIPAYKAETCS CJIe-
JIYIOLLIFIM 00Pa30M:

- IIPOMCXOTUT PETYINPOBAHIE TEMIIEPATYPHO-
ro peskrva. Oxos10 70% COTHEUHBIX JIydeil, KOTOphIe
TIOIVIOIIAIOT PACTEHSI, IIPEBPAIIAIOTCS B TEILIO 1 HC-
TIOJTB3YIOTCSI MU B IIPOITECCe TPAHCIMPATINM,

Vasilieva N.A., Kireycheva L.V. The role of land reclamation in increasing the productivity of agricultural land on the example

of the Moscow region
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- YBEJTMUMBAETCS (POTOCUHTE3, KOTOPBIM HC-
II0JTb3YeT BCIO COJIHEYHYH0 PaJUAIli0 B 00JIACTH
mumEbl BoIH 380-710 HM (OTOCHHTETHUECKH aK-
tuBHasA paguaimsa — OAP):

- obecrieurBaeTCA  PEryJMpoBaHUEe  pPocTa
¥ PA3BUTUS PACTEHHUIN 34 CYET M3MEHEHUS JIJIMHBI
CBETOBOTO JIHS, YePeI0BAHUS JHSI W HOYM, U3MEHe-
HUSI CBETOBOTO CIIEKTPA.

OCHOBHO MCTOYHUE (POTOCHHTE3A — COJIHEY-
HBle Jyun. B mporiecce doTocmETe3a BCe OPTaHBI
pacTeHuni TIOTJIONIAIOT d9HEPTUI0 COTHEUHBIX JIy4Iel,
OIHAKO 0OJIBIIIE BCETO MOIVIOIIEHIE IIPOMCXOIUT JIH-
CTOBBEIMU ILTACTHHAMMY. ACCHMIIMPYIOIIHE PaIra-
A0 OPraHbl PACTEHUIN JOJLKHBI HAMOOJIEE ITOJTHO
MIOKPBIBATh TIOYBY. B Hauasie Bereraruu, a Takke
TI0CJIe ITBETEHUA y OOJIBIITIMHCTBA PACTEHI ITOJTHOE
moxpeITHe He dropmupyercd. [Ipumenerme meo-
PATHMBHBIX MEPOIIPUATHI, HAIPABJICHHBIX HA pe-
TYJISAIAI0 TEIJIOBOTO UM BOIHOTO PESKUMOB, T'YCTOTHI
TPABOCTOSI, YCKOPEHHOTO PA3BUTHS (POTOCHHTETH-
YECKMX OPraHOB B HAYAJIE BEreTAIlH, OKA3bIBAET
TIOJIOYKUATEJIHHOE BJIMSHIE HA MOPQOIOTHUECKYIO
CTPYKTYPY II0CEBA, TI03BOJISAET PACTEHHIAM HArboIee
ah(peKTHUBHO MCIOIH30BATE IOCTYIIAOILYIO0 COJIHEY-
HYIO 9HEPTHIO U JABATh BRICOKHE yposkau [16].

CrocobHOCTD a(h(PeKTUBHO HCIIOJIL30BATD JIy-
YHCTYIO 9HEPTHUIO COJIHIIA PACTEHUSMU XapaKTepH-
ayercs moxasatesem KIIII, mpemcrasiistonmm co-
00i OTHOIIIEHIE KOJIMYECTBA 3aIlaCeHHON JHEPIH
B IPOAYKTAX (DOTOCHHTE3a MJIM (PUTOMACCE YPOKAS
K rosmuectBy norsomtertoin MAP 3a Bererarmon-
worit mepuos. KIIJI pasimuHex pacTuTesIbHBIX COo-
OOIIIECTB B 3aBUCUMOCTH OT YCJIOBHH ITPOM3PACTAHIS
¥ (pasbl pasBUTHS BapbupyeTcs B mpenesax or 0,04
mo 15,5% [8].

[Tosryuerme MAKCHMAJIHLHOIO yposKas
HA BHOBb BBOIVIMBIX 3€MJISIX SIBJISIETCS IJIABHOM
3a1avell VIS CeIbX03MCTBEHHBIX TOBAPOITPOU3BO-
muresteit. [Ipy IpaBUIIEHOM KCIIOJIB30BAHUN arpo-
TEXHUKH, OPOITIEHI, ITPUMEHEHNH YI00peHIH, yuu-
THIBAS KO3(P(PUIIMEHT UCIIOJIH30BAHMS PACTEHUAMUI
JIUMCTOM SHEPIMM COJIHIIA M JAHHBIE O (DOTOCHH-
TETHYECKOM IIPOIYKTUBHOCTH ITOCEBOB, MOKHO pac-
CYUTATh TEOPETUYECKH BO3MOYKHYIO YPOSKANHOCTH
IUIAHUPYEMBIX K BBIPAIIMBAHUIO KyJIBTYP B KOH-
KPETHBIX YCJIOBHSX.

Ha pucymxe 1 mpencraBieHbl 3HAYEHUS CY-
X0 puToMacchHl M (PUTOMACCHI IIPYU CTAHIAPTHOMN
BiaskHoctu ¢ pasauaabivu KITJ] ®AP 3a Berera-
IIMOHHBIN IePUOJ IJIT PACCMATPUBAEMBIX yUaCT-
xoB B JImurposckom, Eropresckom u [llaxoBckom
paiiomax MocKoBcKoil 00J1aCTH.

[Ipu or1eHKe IIPOIYKTHUBHOCTH KAKIOTO OIIBIT-
HOTO yYaCTKa C y4eTOM IIapaMeTpoB TeIlIoo0ecte-
YEHHOCTH 1 YBJIAKHeHHOCTH 2021 T. OBLI BBIIIOJIHEH
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Tabnuya 7. IHepreTUYECKNe MOKA3ATEIN HCCIIENYEMbBIX YIACTKOB
Table 7. Energy indicators of the investigated sites

Yaacrox 1 Yuacrox 2 Yuaacrox 3
(Imurposckuii paiton) | (Eropsesckuii paiion) | (Illaxoeckoii paiiomn)
Site 1 Site 2 Site 3
(Dmitrovsky District) (Egoryeuvsky district) (Shakhouvskoy district)
BemecTrenHo-aHepreTuyeckue HoCJIe IPOBe- nocye nociie
okasare B ecre- B ecre- |MPOBeNEHUsi| B ecTe-
Subsmnc:I arIL{d en:rgnynindicators CTBEHHbIX Lf;l;glrsﬂ_ CTBEHHBIX|  MEJIHOpPa- | CTBEHHBIX lzgﬁ;gnpg:g:-
yciaoBuax 6 ycCiaoBUAaX THUBHBIX yciaoBuAxX 6
under aﬂerl;zlﬁ(;;ment under pagor under aflt{er;"I})‘(L;})‘ie;lrr(L):nt
natural of the reclama natural |afterfulfillment| natural of the reclama
conditions tion works " | conditions | of the reclama- | conditions tion works )
tion works
Ansoeno (Byawiko, Bepnanpm), %
Albedo (Budyko, Berlyand), % 25 14 25 14 25 14
Pannaunomélmi/i oananc (Byapikxo)
R, (Kdsx/cm™rom)
Radiation balance (Budyko) R, 120,541 155,589 112,810 145,773 123,619 159,499
(KJ / cm? year)
IlokasaTesib MOJTHOTHI
HCIIOJIb3OBAHUA PATUAITHOHHOI
anepruu (Boso6yes) ¢ 0,74 0,69 0,70 0,66 0,72 0,67
Index of full utilization of radiation
energy (Volobuev) ¢
Koaddumuent
yenaxuenus (Usanos) K| 1,53 1,29 1,34 1,13 1,41 1,19
Wetting coefficient (Ivanov) K,
3arparel 9HepPrumn
Ha nquooﬁpzasoBaHHe (Boobyes)
Q, (xxan/ cm'ron) 21,3 25,99 19,1 23,14 21,27 25,82
Energy consumption for soil formation
(Volobuev) Q, (kcal / cmyear)
OHeprua aKKyMyJIUpyeMas B esKe-
TOJHOM IIPUPOCTE paCTnTeangf/i
maccesl (Bos1oGyes) Y, (xxan/cmron) 0.27 0.66 0.25 0,61 0,31 0.77
Energy accumulated in the annual
growth of plant mass (Volobuev)
V, (kcal / cm®year)
T'oguuHbI OIPUPOCT PACTUTEIIL-
HOM MacChl, COOTBETCTBY IO
BBIYHCJIEHHOMY KOJIMYECTBY
auepruu Vg (Bosiodyes), ii/ra 68,11 89,63 58,6 76,35 67,98 88,81
Annual growth of vegetation mass cor-
responding to the calculated amount
of energy Vg (Volobuyev), ¢ / ha

pacyer KJIMMATHYECKH 00eCIIeYeHHOM YPOsKATHOCTH
KyasTyp 1o chopmyste (12) 11 mepeyBIaskHeHHBIX
soH (k, > 1) [12]. ITpu onpenmenenrm koaddrary-
€HTA TeIIO00ECIIEYeHHOCTH, BXO/ISIIEIO B 3aBHCH-
MocThb (12), ObLIa paccurTaHa CyMMA CPEIHECYTOU-
HBIX TIOJIOYKUATEJIFHBIX TEMITEPATYP 34 IIEPHO.T Bere-
TaIMY 110 JAHHBIM MeTeoCTa I (TadL. 9).

Kax ciienyer 13 masHbIX TAOIUIIBI, HAMOOIEE
0JIATOIIPUATHEIE KIMMATHYIECKE yeaoBus B 2021 1.
crampBasvch B [llaxoBckom pariore, pacIiososKeH-
HOM B ceBepo-3araaHoi qactu MockoBCKoIT 00racTw,
T7Ie K0a(ppUIMEHT YBIAKHEHHMS BETETAITHOHHOTO
neprioga cocrasmi 1,02 (mo VBamosy), obecreuns
OIITUMAJIHHBIE YCJIOBUS THUIPOTEPMIUECKOTO pe-
sKMMa. PacyeTHBIN IIPOMYKIMOHHBIN IIOTEHIHAJT

72
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coctaBuI 56,95 11 3.ex/ra. DaxTHyeckass yposkaii-
HOCTh o3uMoiM ImreHuiel B xossiictee OO0 «Ty-
JamMairArpo», TIe HAXOOWTCS JTaHHBIA yJIaCTOK 3,
cocrasuia 33,6 11, 3.ex/ra. B xosaiictee OO0 «Pas-
BUTHE» KropbeBCKOro paioHa, pAaCIIOJIOMKEHEHOIO
HAa I0r0-BOCTOKE O00JIACTH, HMPOAYKIIMOHHBIA IIOTEH-
myaJI cocraBmwi 37,55 1 3.em/ra, a dpaxTmueckas
YPOsKAMHOCTE O3MMOM paky — 26 11, 3.e1/Ta.

[Ipu yayureHry arpoOXUMUYECKOrO  CO-
CTOSHUS IIOYBBI, KOTOPOE XapaKTEePH3yeTcs Kak
cpemHee BO3MOMKHOE IIOBBIIICHIE YPOsKAMHOCTH,
cenpxospennpusaTae Q00 «Passurme» Mosxker 110-
OHUTBCS IIOJIyUYeHUs IIOCJIEOYIOIINX YPOsKaeB, OJIm3-
KMX [0 3HAUEHWIO0 K KJIMMATHYECKHA O0eCcIIeyueH-
momy. B OO0 «Becesbrit ArpoHom» (paxTmdeckas

Bacunebesa H.A., Kupenyesa J1.B. Ponb Menvopaumn B NOBbILLEHUN NPOAYKTUBHOCTU CEJIbCKOXO3ANCTBEHHbIX 3EMESb
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Puc. 1. IlorenumuasnsHbIi yposkaii, n/ra, o0mei cyxoi puromaccesl v puToMacesl
npu craHaapTHou BiaaskHocTu ¢ padnudusivu KIIII MAP 3a BereranmnoHHbIi nepuos

Fig. 1. Potential yield (c/ha) of total dry phytomass, and phytomass at standard moisture content, with
different efficiency of PAR during vegetation period

Tabruuya 9. Knumarndyeckue naHHbie
U pacCUYUTAHHAS HA UX OCHOBE YPOKAMHOCTH KyJbTyp B 2021 1.

Table 9. Climate data and crop yields calculated on their basis in 2021

Yuacrok 1 Yaacroxk 2 Yaacrok 3
Iloxasaresn (Imurporckuii paiion) | (Eropneeckuii paiion) | (Illaxosckoii paitom)
Indicator Site 1 Site 2 Site 3
(Dmitrousky district) (Egoryeuvsky district) | (Shakhovskoy district)
T, cymma cpeqHeCyTOYHBIX MOJIOMKH-
TeJILHBIX TeMmIeparyp, °C 2566,9 2563,6
Total daily mean positive temperatures, °C
K, xoaddpunmeHT Temoodecned4eHHOCTH
. 0,23 0,23
K, heat supply coefficient
Koaddunmenr ysnasxnenns,
paccuYuTaHHBIN 3a BEreTariuOHHbINA
nepuon (Msanos) K, 1,03 1,16 1,02
Moisture coefficient calculated for the growing
season (Ivanov) K,
(DaRTI/I‘I.ECRaH YPOKaNHHOCTh KyJIBTYP Ii/ra 35 926 33.6
Actual yield of crops ¢/ ha
i .en/

A% YPO:KAHHOCTb KyJIBTYP 1| 3epH.ef/ra 56.95 37,55 57.05
V Crop yield c grain unites / ha

YPOSKAHHOCTE SBJISETCS JIOCTATOYHO OJIM3KOM K I10-
KA3aTeJTI0 KJINMATHIECKI 00€CIIeUeHHON YPOKAMHO-
CTH BBUJY OCOOEHHOCTE! BBIPAIIMBAHUS KOHKPET-
HOU KYJIBTYPBHL

Taxmm 00pa3om, 1o arPOKTIMATIIECKIM IT0-
kas3aTtessim MockoBckasi 00J1aCTh SIBJISETCST JTOCTa-
TOYHO OJIATOIIPUATHOM JIJIS CEJIbCKOXO3SIACTBEHHOIO
TIPOU3BOJICTBA 3€PHOBBIX KYJIBTYD.

BriBonnr

Ha ocHoBaHmMI IIPOBEOEHHBIX HUCCICOOBAHIIA
MOYKHO CIeJIaTh BEIBOJIBI O TOM, UTO:

- MEJIMOPATUBHBIE MEPOIPHUATHSA Ha ILIa-
HUPYEMBIX K BBOIY CEJIbCKOXO3SHCTBEHHEBIX YIO-
IbSIX TI03BOJIAIOT YBEJIMYNUTEH II0KA3aTe b SHEPIUH,
HEOOXOOMMBIA B IIPOLIECCAX IIOYBOOOPA3OBAHI,

Vasilieva N.A., Kireycheva L.V. The role of land reclamation in increasing the productivity of agricultural land on the example

of the Moscow region

U TIOCJIEJTY IO, CBA3aHHBIM ¢ HUM IPUPOCT PACTU-
TeJIbHOM MAacCCHI;

- CBOEBPEMEHHOE TTPOBEJIEHNE KOMILIEKCA Me-
JIMOPATUBHBIX PA00T CO3TaeT OJIATOIPUATHBIE YCIIO-
BUSA B TEYEHME BCETO BETETAIMOHHOIO ITIEpHoaa JIJIs
ah(peKTHUBHOIO MCIIOTH30BAHISA COTHETHOM JHEPTUN
pacTeHUsIMH B IIPOIIeccax (POTOCUHTE3A, UTO TTOJIOKH-
TeJIBHO CKaKeTCA HA IMHAMIKE POCTa YPOIRAWHOCTH;

- OCHOBAHHbBIE HA PA3JIMYHBIX (PAKTOpax Me-
TOJIBI pacyeTa TeOpeTUIeCKU BOZMOKHOU YPOrKAHO-
CTH KYJIBTYP 1 ITPOJTyKTUBHOCTU CEJTHCKOXO3SMCTBEH-
HBIX TEPPUTOPHI MOTYT JATh MAKCUMAJIEHO TIOJTHYTO
MH(OPMAITHIO O TIOTEHITMAJIBHBIX PUCKAX 1 OyIyTieit
o(pheKTUBHOCTH MHBECTHUIIMIA B PA3BUTHE CEJILCKO-
XO3STACTBEHHOM OTPACJIH B YaCTH BBO/IA B 000POT He-

HCITIOJIb3YEMBIX 3eMeJIb.
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