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Abstract: Intercropping annual legumes with each other for both forage and grain production
is a relatively novel agricultural practice. The goal of this paper was to test some warm season mu-
tual annual legume intercrops in the conditions of a temperate environment such as Serbia. A
small-plot trial, conducted at the Experimental Field of the Institute of Field and Vegetable Crops
at Rimski Sancevi in 2010, 2011 and 2012, comprised pigeon pea (Cajanus cajan (L.) Huth) as
supporting crop and hyacinth bean (Lablab purpureus (L.) Sweet) and velvet bean (Mucuna pru-
riens (L.) DC.) as supported crops. Velvet bean had the highest total forage dry matter yield among
the sole crops (15.2 t ha™), while the intercrop with 25 % of pigeon pea and 75 % of velvet bean
had the highest one among the intercrops (15,5 t ha™). The intercrop of 25 % of pigeon pea with 75
% of hyacinth bean was most economically reliable by having the highest land equivalent ratio
(1,19).

Keywords: Cajanus cajan, forage dry matter yield, intercropping, land equivalent ratio, Mu-
cuna pruriens, tropical annual legumes.

Introduction

Intercropping annual legumes with each other for both forage and grain production is a rela-
tively novel agricultural practice. Preliminary trials with cool season legumes, such as pea (Pisum
sativum L.), faba bean (Vicia faba L.) and vetches (Vicia spp.) demonstrated that forage and grain
yields from such intercrops are much richer in protein in comparison to the traditional mixtures,
such as annual legumes and cereals. The Institute of Field and Vegetable Crops and the Faculty of
Agriculture recently developed specific schemes for intercropping legumes with each other. Along
with those related to various cool season annual legume crop, there is one aimed at intercropping
warm season annual legume crops, since it was shown that they may be successfully grown at
higher latitudes, including Serbia, roughly positioned at 45°N (Mihailovi¢ et al., 2006). The goal of
this paper was to test some warm season mutual annual legume intercrops in the conditions of a
temperate environment such as Serbia.

Materials and methods

A small-plot trial was conducted at the Experimental Field of the Institute of Field and Vege-
table Crops at Rimski Sanéevi in 2010, 2011 and 2012. It was designed according to the four basic
principles of the mutual annual legume intercropping (Mikic¢ et al., 2012): (1) same time of sowing,
(2) similar growing habit, (3) similar time of cutting and (4) one component has a good standing
ability and another has a poor one (Figure 1). In this case, pigeon pea (Cajanus cajan (L.) Huth)
played a role of the supporting crop, while hyacinth bean (Lablab purpureus (L.) Sweet) and velvet
bean (Mucuna pruriens (L.) DC.) were supported crops (Fig. 1). In all three years, all three warm
season annual legumes were sown as sole crops and in intercrops autumn intercrops, in the first
decade of April, with a plot size of 5 m?, a sowing rate of 50 viable seeds m™ in the sole crops, ra-
tios of 75 % : 25 %, 50 % : 50 % and 25 % : 75 % in the intercrops and three replicates. The plots
were cut when the sole crops or one intercrop component were in full bloom. The forage dry matter
yield (t ha™) was determined on the basis of fresh forage yield samples of 500 g dried in an oven at
90°C for 24 hours. The results were processed by analysis of variance (ANOVA) using Mstat 5.5.7
(Freed, 2013) with t-test applied. The reliability of forage dry matter yield of each intercrop was
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determined by calculating its land equivalent ratio (LER): LER = FDMY(sg)ic / FDMY(sg)sc +
FDMY (sd)ic / FDMY (sd)ic, where FDMY (sg)ic and FDMY (sg)sc are the forage dry matter yields
of the supporting component in each intercrop and each pure stand, respectively, while FDMY (sd),c
and FDMY/(sd)sc are the forage dry matter yields of another annual legume component in each
intercrop and each pure stand, respectively.

Figure 1. Scheme of intercropping warm season legumes: (top row) pigeon pea (pp) is lodg-
ing resistant but is in early danger from weeds (w); (middle row) hyacinth bean (hb) almost com-
pletely eliminates weeds but extremely lodges; (bottom row) intercropping pigeon pea with cowpea
is beneficial to both with efficient weed control (Miki¢ et al., 2012)

Results and discussion

Among the sole crops, velvet bean had the highest total forage dry matter yield (15,2 t ha),
while pigeon pea had the lowest total forage dry matter yield (8,4 t ha™).

The total forage dry matter yield in the intercrops ranged from 8,7 t ha™* in the intercrop with
75 % of pigeon pea and 25 % of hyacinth bean to 15,5 t ha™ in the intercrop with 25 % of pigeon
pea and 75 % of velvet bean. The highest individual contribution to the total forage dry matter yield
was in velvet bean (13.6 t ha™), when intercropped at 25 % with 75 % of pigeon pea, while the low-
est individual contribution to the total forage dry matter yield was in pigeon pea (1,9 t ha™), in the
same intercrop. Majority of the forage dry matter yields were much higher than in traditional Euro-
pean cool season annual legumes (Miki¢ et al., 2013).

The two-year average values of LER showed differences in the economic reliability. The
intercrops of 75 % of pigeon pea with 25 % of velvet bean (0,88), 75 % of pigeon pea with 25 % of
hyacinth bean (0,89) and 50 % of pigeon pea with 50 % of velvet bean (0,98) were not reliable. On
the other hand, the intercrops of 25 % of pigeon pea with 75 % of velvet bean (1,12), 50 % of pi-
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geon pea with 50 % of hyacinth bean (1.14) and 25 % of pigeon pea and 75 % of hyacinth bean
(1,19) proved reliable for forage dry matter production.
Table 1.
Two-year average values of forage dry matter yield (t ha™) and its land equivalent ratio (LER)
forage dry matter crude protein content in the intercrops of some tropical annual forage leg-
umes at Rimski San¢evi in 2012 and 2013

Supporting | Supported | Total
. .o | Crop forage | crop forage | forage dry
Sole crop / intercrop Ratio (%) dry matter | dry matter | matter yield LER
yield (t ha™) | yield (tha™) | (tha™)
Pigeon pea 100 8,4 - 8,4 -
Hyacinth bean 100 - 11,5 11,5 -
Velvet bean 100 - 15,2 15,2 -
Leon pea ¥ hyacinth | 25 55 4,2 45 8.7 0,89
ean
Ldeon pea ¥ hyacinth | 5. 59 35 8.3 118 | 1,14
ean
bez:]geon pea + hyacinth | 5. 75 2,6 9,6 122 | 1,19
Pigeon pea + velvet bean 75:25 3,7 6,7 10,4 0,88
Pigeon pea + velvet bean 50 : 50 3,0 9,5 12,5 0,98
Pigeon pea + velvet bean 25:75 1,9 13,6 15,5 1,12
Conclusion

Despite its preliminary character, intercropping warm season annual legumes in temperate re-
gions of Europe, such as Serbia, is able to produce high forage dry matter yield and may be eco-
nomically reliable. It also may provide animal husbandry with a quality protein-rich feed during the
summer, when cool season annual legumes are cut months before.
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WHTEepKpONIUHT (MEXIypSAHOE pa3MeIleHle) OJHOIETHUX O000OBBIX APYT C APYroM Kak Ha
KOPM TaK ¥ Ha 3€pHO SBJSETCS OTHOCUTENIbHO HOBOHM CEbCKOXO3SHCTBEHHON MpakTHKOM. Llenbio
JTaHHOM paboThI OBLJIO U3YYUTHh HEKOTOPbIE TPOIUYECKUE OJHOJETHHE 000OBBIE KYJIbTYPhl B MEXK-
OYpSAHOM CMEIIaHHOM IIOCEBE B YCIIOBUSAX yMepeHHoro kinumara Cepbuu. B skcnepumente, mpo-
BEJICHHOM Ha HEOOJIBIIIOM YYacTKEe Ha ONBITHOM Toje MHCTUTyTa MOJIeBOICTBA U OBOIIEBOJICTBA B
Pumcku langyeBu B 2010, 2011 u 2012 rr., yuactBoBanu: ronyounsiii ropox (Cajanus cajan (L.)
Huth) xax nononHuTenbHas KyibTypa, 00061 ruamuaToBbie (Lablab purpureus (L.) Sweet) u 606561
6apxarusie (Mucuna pruriens (L.) DC.) kak ocHOBHBIE Ky/IbTyphl. BereratuBHas Macca 6apXxaTHbIX
06000B MMeTa caMblii OOJIBIIION BBIXOJ] CYXOT'O BEIIECTBA CPEIN OTICIBHO MOCEHHBIX KyIbTyp (15.2
t/ra’), a mpu MEXIYpAIHOM pa3MenieHuu ¢ 25 % romyOuHoro ropoxa u 75 % OGapxaTHbix 0000B
pe3ysbTaT ObLI HAUBBICILIUM CPEAN MEXIYpSAHBIX oceBOB (15,5 T/ra'l). MexnypsHblil oces 25
% romyOuHOTo Topoxa ¢ 75 % ruanMHTOBBIX 6000B OKa3ajcs HaubosIee IKOHOMUYECKH BBITOHBIM
1 uMen cambiii Beicokuit LER (koaddurrent Ononorudeckoit aktuBHOCTH TpaBocMeceii) (1,19).

Kntouesvle cnosa: Tponmdeckue oJIHOJIETHUE OOOOBBIC, CMEIIAHHBIE TTOCEBHI, YPOKAHHOCTD
BereTatuBHOM Maccel, Cajanus cajan, Mucuna pruriens, ko3¢ guiueHT 61HoIorudeckon 3PpPeKTrB-
HOCTH TpaBOCMeECEH.

BBenenue

WHTepKpOnIUHT (MEXIypsSAHOE pa3MelleHle) OJHOJIETHUX 000O0BBIX APYT C APYroM Kak Ha
3€JIEHBIN KOPM, TaK U Ha 3€PHO SIBJSECTCS OTHOCUTEIBLHO HOBOM CEIBCKOXO3SIICTBEHHON MPAKTUKOM.
[IpenBapuTenbHbIC ONBITHI ¢ OOOOBBIMH YMEPEHHOIO KIIMMaTa, TaKMMH Kak ropox (Pisum sativum
L.), kouckue 600w (Vicia faba L.) u Buka (Vicia Spp.) NpoAeMOHCTPHPOBAIIN: BereTaTUBHAs Macca
U 3€pHO C TaKUX MEXAYPSIHBIX TOCEBOB HAMHOTO Ooraye 1o coJepkKaHuio O0eKa Mo CPaBHEHHUIO C
TPaTUIIOHHBIMU CMECSMHU U3 OJHOJIETHUX OOOOBBIX M 3€PHOBBIX KYJIbTYp. IHCTUTYT MOJIEBOJICTBA
1 OBOIIIEBOJICTBA U (DaKyJIbTET CEIbCKOI0 X03HUCTBA HEAABHO pa3padoTaiu KOHKPETHbIE CXEMBI JUIs
MEXIYpATHOTO pa3MenieHus 0000BBIX KyJIbTyp APYr ¢ apyrom. Hapsigy co cxemamu, BKIIIOYArO-
IIMMHU pa3IUyHble OJIHOJIETHHE 000O0BBIE KYJIbTYphl YMEPEHHOIO KJIMMaTa, €CTh OJIHA CXeMa, Halle-
JIeHHass Ha WHTEPKPOIIUHT TETUIOMIOOMBBIX OJHOJETHUX OOOOBBIX KYJIBTYp, TaK Kak OBLUIO yCTa-
HOBJIHO, YTO OHU MOTYT YCIEIIHO pacTH B 0oJjiee BHICOKMX HIMpOTax, B ToM uucie B CepOum, pac-
MOJIOKEHHBIX mpuMepHO Ha 45 © c.u. (Mihailovi¢ et al., 2006). Llenbto gaHHON pabOTHI OBLTO H3Y-
YUTh HEKOTOpBIE TPOIIMYECKHUE OJHOJIETHHE O00OBBIE B CMEIIAHHBIX MEXIYPSIHBIX ITOCEBAaX B yC-
nosusix Cepbuu.

Marepuajbl 4 METOABI

HccnemoBanus IpOBOIIIIN Ha HEOOBIIOM y9acTKe ONBITHOTO MoJisi MHCTHTYyTa MOJIeBOACTBA
u ooieBocTBa B Pumcku Hlanuesu B 2010, 2011 u 2012 rr. OHu ObUIM OCHOBaHBI Ha YETHIPEX
OCHOBHBIX MPHHIIMIIAX B3aUMHOT'O HHTEPKPOMIHHTa oHoneTHHX 0000BbIX (Miki¢ et al., 2012): (1)
OJTHO M TO € BpeMs MoceBa, (2) moxoxuil raburyc pa3Butus, (3) OJJHOBPEMEHHOE CKAIlIMBAaHUE U
(4) omMH KOMIIOHEHT UMEET XOPOIIYI0 YCTOMYMBOCTH K TTOJIETAHUIO, & IPYT'ON — TJIOXYIO (PUCYHOK).
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Puc. Cxema unmepkponnunza mponuueckux 60006bix Kynbmyp: (6epxuuti pso) 201y0uHbli
2opox (PP) ycmotiuug K noie2anuro, Ho 8 Hauaje 8ecemayuu pacmenus YeHemaromcs COpHAKAMU
(W), (cpeonuii psio) 60661 cuayunmoswie (hb) noumu nornocmoio nooasnsrom copusxu, Ho oueHsb

nonezaom, (HUMCHUL psi0) UHMEPKPONNUHE 2071YOUHO20 20poxXa ¢ OOOAMU 2UAYUHMOBLIMU A6eN -
€S 83AUMOBBI2OOHBIM, MAK KAK NPU IMOM HAPAOY C IPHEeKmMuHbIM N0OABIEHUEM COPHIKOS
coxpansiiomes pomocunmemuuecku akmusHole aucmos (Mikic et al., 2012)

B arom ciryuae roayounsiit ropox (Cajanus cajan (L.) Huth) urpan posns nmoaaep:xuBaroriei
KYJBTYpBI, B TO BpeMsi kak 000bI ruanimaToBbIe (Lablab purpureus (L.) Sweet) u 60651 GapxaTHbie
(Mucuna pruriens (L.) DC.) 6butn mojiep>kuBaeMbIMU KyJIbTypamu. B TedeHue Tpex JeT Bce TpH
OJIHOJIETHHE 000OBBIC KYJIBTYpPhI CESUIM KaK B YCTOM MOCEBE TAaK U KaK MEKAYPSIHBIC KYIbTYphI B
TepBoii eKaze anpens. PasMep JensHKE 5 M2, HopMa moceBa 50 BCXOXKHX CeMSH Ha M B UHCTBIX
noceBax. CoorHomenne cemsiH 75 % : 25 %, 50 % : 50 % u 25 % : 75 % B MeXIypsAHBIX MTOCEBAX,
B TpPeX MOBTOPEHUSX. JTH YYaCTKH CKAIIMBAJIH KOTJA KYJIbTYPhl B YACTOM TOCEBE WM OJIUH H3
MEKAYPSAIHBIX KOMIIOHCHTOB HaXOJMIKCh B (Da3e MOJIHOrO IBETeHUs. BBIX0O1 KOPMOBOTO CyXOTO
BellecTBa (T/ra’) ONpEIENsAIN Ha OCHOBE AHATH3a CBEXKHX KOPMOBBIX 00pa3ioB 1o 500 ., BHICY-
IICHHBIX B cymmibHOM mmKady npu 90°C B Teuenne 24 yacos. Pe3ynbraTsl ObutH 00paboTaHbI TUC-
nepcuonHbiM MeTos oM (ANOVA) ¢ ucnonbs3zoBannem Mstat 5.5.7 (Freed, 2013) ¢ npumeHeHueM t-
test. JlocToBepHOCTh BBIXO/Ia KOPMOBOTO CYXOT'O BEIIECTBA OMPEACISUIN MYTeM BBIUUCICHUS KOA (-
¢dunrenta 6uonorndyeckoit aktuBHoctH TpaBocMeceit (LER): LER = FDMY(sg)ic / FDMY (sg)sc +
FDMY (sd),c / FDMY/(sd)c, rne FDMY(sg)ic ¥ FDMY(Sg)sc 3T0 BBIXOJl KOPMOBOTO CYXOIO Bellle-
CTBa IMOJICP)KUBAIOLIETO KOMIIOHEHTA B KOXKJ0H MEKAYPSIHON KYJIBTYpe H B KQKIOM YHCTOM T10-
ceBe, cootBeTcTBeHHO, a FDMY/(sd);c 1 FDMY(sd)sc 3TO BbIX01 KOPMOBOIO CYXOro BeIIeCTBa
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JPYTOTO OJHOJIETHETO 000OBOTO KOMIIOHEHTA B KAXIOH MEXAYPSAHON KYIbType, U B KaXIOM
YICTOM TI0CEBE, COOTBETCTBEHHO.
Pe3yabTaTshl 1 00CyxKI1eHHE
Cpenu 4uCTBIX TOCEBOB 000Kl OapXaTHBIE UMENN CaMbIil BHICOKHM OOIIHIT BBIXOJ KOPMOBOTO
cyxoro Bemectsa (15,2 T/ra™), B To Bpemst Kak royOHHBI FOPOX MMEN CaMBblil HU3KHiT BBIXO KOP-
MOBOTO CyXxoro BemecTtsa (8,4 T/ra'l) (Tabmua).
Tabnuna
Cpennue 3HaUYeHHUS BBIX0J/1a KOPMOBOTO CyXOT'0O BemiecTna (T ra‘l) u ux ko3 punuent (LER) co-
JiepKaHusl KOPMOBOTO 001Iero 0enka cyxoro BeIecTBa B MEKAYPSIHBIX MIOCEBAX Y HEKOTOPBIX
TPONMMYECKUX OJTHOJICTHUX KOPMOBBIX 0000BBIX B Pumcku [llanuesu B 2012 1 2013 rr.

Ypo:xkaii (T/Ta) Ypo:xkaii (T/Ta) (;E:::;
Yucrelii moces / HOpMA KOpMOBOTO CYXOro | KOpPMOBOTO CyX0- KOpPMOBOI0
. BellecTBa Moj- ro BellecTna LER
MeKIYPAIHbII moceB (%) L ., | cyxoro Be-
JepKUBAIOLIEH NOIIePKUBAEMOI mecTBa
KYJbTYPbI KYJbTYPbI (1/ra)

I"oyOuHBI ropox 100 8,4 - 8,4 -
BoO®I rHaliuHTOBEIE 100 - 11,5 11,5 -
BoOr1 6apxaTHbIe 100 - 15,2 15,2 -
Lonyounsiii ropox  + | 75 5 4,2 45 87 0,89
000BI TMAIlMHTOBLIE
LonyGuuetii — ropox  + | gy . 5, 3,5 83 11,8 1,14
000BI THALIMHTOBEIE
Lonybumbiii - ropox  + | o5 5 2,6 9,6 12,2 1,19
000BI TMAIlMHTOBLIE
LonyGuupiid - ropox  + | 45 op 37 6,7 10,4 0,88
000BI OapxaTHBIE
LonyGuuetid ropox  + | 5. 5, 3,0 9,5 12,5 0,98
00051 OapxaTHbIE
TonyGuuptii - ropox  + | o5 75 1,9 13,6 15,5 1,12
000BI OapxaTHBIE

OOmMii BBIXOJ KOPMOBOI'O CYXOI0 BEIIECTBA B MEXAYPSJIHBIX MOCEBAaX BapbHpoBad oT 8,7
t/ra’t mipu 75 % romyouHoTro Topoxa u 25 % 6000B rHaMHTOBEIX J10 15,5 t/ra’t npu 25 % romyou-
Horo ropoxa 1 75 % 60060B GapxaTHbIX. CamMblii BRICOKHI MHIMBUAYaAIbHBIA BKJIaJ B BBIXOJ 001I1e-
ro KOPMOBOI'O CyXOIo BellecTBa okasayicad y 0000B OapxatHbix (13,6 T/ra'l) [P MHTEPKPOIIIIMHTE
ipu 25 % ¢ 75 % ronyOMHOTrO ropoxa, TorAa Kak caMblii HU3KU MHIUBUIYaTbHBINA BKJIA] B BBIXO/T
o011ero KOpPMOBOTO CyXOT'0 BELIECTBA MOJyUnics y roiyouHoro ropoxa (1,9 T/ra'l), IIPH TaKOM K€
MHTEPKPOIIHHTe. BoIbIIMHCTBO MoKa3aTeneil BbIXxoja KOpMOBOM Cyxoi Macchl OblTH 6osiee BBICO-
KAMH, Y€M Y TPAJMIHOHHBIX EBPONEHCKUX OJHOJETHHX 0000BhIX ymepeHnHoro kimmara (Mikic et
al., 2013).

Cpennue 3nauenus LER 3a nBa roga mokasanu pa3iaudusi B SKOHOMHUYECKON HaJCKHOCTH.
Mexnypsiiabie moceBbl 75 % romxyounoro ropoxa ¢ 25 % Gapxatueix 60608 (0,88), 75 % romyou-
Horo Topoxa ¢ 25 % 60008 ruanmaTOBBIX (0.89) 1 50 % TomybuHOTrO TOpoxa ¢ 50 % OGapxaTHBIX
60608 (0,98) 6buM He HageKHBIMU. C IPYroil CTOPOHBI, MEXYpsAAHbIE TOCEBHI 25 % romyOuHOro
ropoxa ¢ 75 % OapxatHeix 60608 (1,12), 50% rony6unoro ropoxa ¢ 50 % 6000B TMAIIMHTOBBIX
(1,14) u 25 % ronyounoro ropoxa u 75 % 060008 ruanuHTOBBIX (1,19) MOKa3aMM HAAEKHOCTH IS
MIPOM3BOJICTBA KOPMOBOTO CYXOI'O BEIIECTBA.

BriBoabI

Hecmotps Ha npeaBapUTENbHBIN XapakTep, HHTEPKPONIHUHT TPOMUYECKUX OJHOJIETHUX 0000-
BBIX B YMEpEHHbIX perrnoHax EBpomsbl, Takux kak CepOusi, MO3BOJSET MOIYUUTh BBICOKUI yposkait
CYXOr0 BEIIECTBA U MOXKET ObITh IKOHOMUYECKH HaleKHbIM. OH Tak)ke MOXKET 00eCTIeYnTh )KUBOT-
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HOBOJICTBO KaY€CTBEHHBIMU KOpMaMU OOTaThIMU OEIKOM B TEUEHHUE JIeTa, KOTr/ia OAHOJIeTHHE 0000-
BbI€ YMEPEHHOI'0 KJIMMaTa YK€ CKOIIEHBI HECKOJIBKO MECSIIEB Ha3al.
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KOMIIVIEKCHOE BJIMAHUE 3JIEMEHTOB TEXHOJIOI'MA
HA IIJIOAOPOIUE MMOYBbI U DOPEKTUBHOCTDH BO3JEJBIBAHUSA I'PEYUXHU

B.M. HOBUKOB, kanauiar ceiabCKOX035HCTBEHHBIX HAyK
OI'BHY « BHUUM 3EPHOBOBOBbLIX U KPYIIAHBIX KYJIBTYP»

B cmamve npusedenuvl pesyromamul ucciedo8anuil 0 KOMNIEKCHOMY 83AUMOOEUCMBUI0 CO-
JIOMbl NpeouleCmeeHHUKo8, cnocoba OCHOBHOU 0OpabomKu nousvl npu eé 3aoenKe, MUHepalbHblX
VO00Openull 8 pA3HLIX 36eHbAX Ce80000POMOE HA NILO0OPOOUE NOUBbL, YPOICAUHOCMb cPeUUxu U 3¢h-
Gexmuenocmo eé npouzeoocmea. Ycmanoeneno, ymo onmuMu3ayusi OCHO8HOU 00padbomKu noyesl
noo epequxy, 3a Cc4ém npumeHeHus: 6cnauwiku Ha 2iyouny 20-22 cm u ucnonwb308anus 8 Kavecmaee
Y00bpenuti pacmumenbHblX OCMAMKO8 ¢ CONOMOU obecnedusaem UHMeHCUGUKAyuo npouseoocmea
3epHa epeuuxu (yeenuueHue o6véMa), coxpameHue ni000poous nousvl Oe3 yseludeHus 3ampam.
Dppexmusnocmov 6030enviganus epeduxu 6e3 Y0oopeHull 8 36eHbIAX ce80000POMO8, MOAbKO C UC-
NOb308AHUEM COJIOMbL U NOHCHUBHO-KOPHEBLIX OCTNAMKO8 NOBLIUAENICSL 8 CPeOHeM 8 08a Pa3d.

Knrwouesvie cnoea: npenecTBeHHUKH, 00padOTKa MOYBKI, COJIOMa C MOKHUBHO-KOPHEBBIMHU
oCcTaTKaMM U MHUHepallbHble yJIOOpEeHUs, TyMYC, 3aCOPEHHOCTh IIOCEBOB, YPOXKAHHOCTh TPEUMXH,
3 PEeKTUBHOCTD BO3/ICIIBIBAHUS.

ITporiecchl MHTEHCU(UKAIIMM PACTEHUEBOICTBA BBIABUTAIOT Psii HOBBIX HAYYHBIX MPOOJIEM —
MePeXo] OT BCEBO3PACTAIOIINX SHEPTETUIECKUX IKOJIOTHUECKH OIMACHBIX TEXHOJIOTHN K TaKUM TEX-
HOJIOTHSIM, TIPU KOTOPBIX OBl BOCIIPOM3BOJACTBO IUIOJOPOJUS MOYB M MPOU3BOACTBO MPOIYKIIMU
MPOBOJIMIIOCH ¢ MAaKCHMAJIBHBIM HCIIOB30BaHUEM OHMOJIOTHYECKHX (PAKTOpOB. DTOMYy OyneT cro-
coOCTBOBaTh MUHMMAJIbHOE (pU3HUECKOe BO3/IEHCTBHE HA TIOYBY, COOIIOEHNE CEBOOOOPOTa, pery-
JTMPOBAHUE COJIEPKAHUS OPTAaHWMYECKHX BEIIECTB, CTPYKTYPa BBHICEBAEMBIX KYIBTYpP, MYJIbUHPOBA-
HUE MOYBBI U3MEIBYEHHOM CONIOMOM, TOKHUBHBIMU OCTaTKaMU U pyroe. KommiekcHoe ucrnonb3o-
BaHUE 3TUX METOJIOB 0OECHEYUT MPOHU3BOJCTBO MPOAYKIIUN C HANMEHBIIUMH 3aTpaTaMd U MUHU-
MaJIbHBIM PHCKOM Ha OKPYXXAOIIYI0 Cpely, TIOBBIIIEHUE PEHTa0eIbHOCTH TPOn3BoAcTBa [1].

BoBrieuenne mo>KHUBHBIX OCTaTKOB B OMOJIOTHYECKUM KPYrooOOpOT M yBelndeHHne 00bEMOB
HCIOJIb30BAHUS COJIOMBI BCEX BO3JIENBIBAEMBIX KYJIbTYp Ha yAOOpeHHe oOecreunmBacT BO3BpaT B
MOYBY AJIEMEHTOB THUTAHUS JJISI COXPAHEHUS W BOCIPOM3BOJCTBA IUIOMOPOJHS CTapPOMAXOTHBIX
nous [2, 3].
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