Legume integration (Henan)

Bali pranali ma kosebali samabesh

Legumes (here peas) usd as a relay crop. (Juerg Merz)

OINMNCAHUE

Integration of leguminous crops as intercrops on terrace risers or as relay crops

Legumes are widely grown across the hills of Nepal, with the most common being soybean,

lentils, black gram, cow pea, beans, horse gram, field peas, and rice bean. They are mostly

intercropped or relay cropped with cereals such as maize, millet, and rice. They are also

glanted on the edges of terraces and rice paddy bunds. Depending on the species, they may
e grown in rain-fed or irrigated fields during the winter or summer seasons.

The majority of the legumes grown by farmers are used for food or as a cash cror).fThe

planting of fodder legumes has become more popular with the expansion of stal

eeding and

the development of a dairy industry. The planting of legumes, with the main objective o
improving soil fertility is a more recent development in Nepal’s hills.

Nitrogen is the main plant nutrient element and is usually applied through commercial
fertiliser where available. Legumes fix atmospheric nitrogen through bacterial nodules on
their roots, then nitrogen subsequently becomes available to the following crops. It is
important, therefore, not to uproot the legume crop during harvesting - it should be harvested
by cutting the above ground parts leaving the roots (and the nodules) in the soil. The crop

residues can be fed to livestock, used as animal beddin
fields, or incorporated in compost. In this way most of t

legume crop is returned to the soil.

e

applied as green manure directly to
nitrogen that was fixed by the

Details about the different legume species and their different characteristics and uses are
described in detail in SSMP, PARDYP and SSD-NARC (2000).
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MecTtononoxxeHwme: Midhills districts of Nepal,
Henan

Yucno nccnepoBaHHbIX YUacTKOB, rae
npumeHseTtca TexHonorus:

Feorpajpuueckas npmBasKa Bbl6paHHbIX
y4acTKoB
e 85.0,27.0

MpocTpaHCTBEHHOE pacnpocTpaHeHue
TexHoNornm: paBHOMepPHO-0AHOPOAHOE
NpYIMeHeHVe Ha orpejeseHHol NIoLaam

Ha nocTositHHO oXpaHsAeMoii TeppuTopun?:

MpoAo/MHKNTENBHOCTL NPUMEHEHUSA
TexHonoruw:

Tun BHeapeHMsA/ NpUMeHeHA
KaK MHHOBaUWS (MHUUMATVBA)
3emsienonb3oBaTtenei
Kak 4acTb TPaAVLMOHHOM CUCTEMBI

3emsenonb3oBaHus (bonee 50 neT Ha3aa)

B KayecTBe Haquoro/ rnoseBoro
JKCneprMeHTa

yepes NpoekTbl/ BHelLHee BMellaTenbCTBO

KJTACCNOUKALINA TEXHOJTOTUW
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noBbILLeHVe NPON3BOACTBA
CHWXKeHMe Uan NpesoTBpaLleHme gerpajaummn 3emenb,
BOCCTaHOB/IEHME HapyLUEeHHbIX 3emMeb
COXpaHeHMe 3KocmcTemM
3alumTa 6baccenHOB pek (NPUBOAOPA3AeNbHON YacTu/ HUXHEro
TeUeHVs) - B COYeTaHUM C APYrUMU TexXHONorsmMm
coXpaHeHve/ NoBblLLeHVe bropa3Hoobpasns
CHWKEHMe pucKa CTUXUIMHBIX 6eCTBUIA
ajantaums K USMEHeHUIo KAnMMaTa / 3KCTpeMasbHbIM MOroAHbIM
ABIEHVSIM U X MOC/IeACTBUAM
CMArYeHne NoCNeACTBUN U3MeHeHUs kKavmaTa
co3faHuve 61aronpuATHBIX SKOHOMUYECKINX YCIOBUM
co3aHne 6naronpuaTHbIX COLManbHbIX YCOBUIA

[l improve soil fertility

Lienb, cBA3aHHas ¢ gerpagaumeii semenb
npesoTBpalleHVe aerpajaunm 3emenb

CHVXeHWe AerpajaLumnm 3eMenb

BOCCTaHOB/EeHME/ peabunmtaums HapyLLeHHbIX 3eMesb
ajantauus K gerpajauvn 3emenb

He MpYIMeHVMO

]

Kateropusa Y31
e KomnnekcHoe ynpaBsieHne novBeHHbIM niogopoaviemMm
e y/yylleHne COPTOB pPacTeHUI/ MOPOZ XMBOTHbIX

TEXHWUYECKUI PUCYHOK

MaxoTHbIe yrogbsi U nJlaHTayuun

/@@ e OpHONETHWE KynbTypbl

BoaocHabyxeHue
6orapHble 3emnu
coyeTaHune 6orapr|x M opollaeMblX 3eMesib
nosiHoe opolleHne

Tun pgerpagauum, Ha 60pb6y C KOTOPLIM Hamnpas/ieHa

yXyALleHue XMMNYeCKUX CBOACTB NoYB - Xn: CHxeHue
NNOJOPOANSA N YMEHbLLIEHVE COAePXaHUA OpraHN4eckoro
BelecTBa (BbI3BaHHOE He 3p03ueli, a ApYrMy NpUYnHaMm)

Meponpwusatus Y31

®

ArpoHomunueckme meponpuaTusa - A2: OpraHuyeckoe
BeLeCcTBO/ MOYBEHHOE NIoAopoave

TexHnyeckme xapakTepucTnkmn

A number of species are presented

in the legume integration decision

support guide (SSMP, PARDYP, SSDNARC 2000). Here only a selection of
useful legume species are presented (from top left corner to lower
right corner):

- red clover (Trifolium pratense)

- hairy vetch (Vicia villosa Roth)

- Chinese milk vetch (Astragalus sinicus)

- rice bean (Vigna umbellata)

- velvet bean (Mucuna pruriens)

- tephrosia (Tephrosia spp.

Technical knowledge required for field staff / advisors: low
Technical knowledge required for land users: low

Main technical functions: increase in soil fertility (nitrogen in
particular), increase in soil productivity & decrease in soil erosionon

terrace bunds, nutritius and high value crops

Secondary technical functions: fodder and green manure availability &
income
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SANYCK U TEKYLLEE OBC/TYXWNBAHWE: MEPOTPUA

Mopcuer BJIOXKEHU U 3arpar

A, HEOBXOAWMBIE PECYPCbI 1 SATPATHI

Hawnbonee 3Ha4nMble q)aKTOpr, BAVAKOLWME Ha CTOMMOCTb

e [lojgcyMTaHHble 3aTPaThl: HA TEXHOMOMMYECKYH eVHNLY 3aTpar
e [leHeXHble eMHNLbI, UCMOb30BaHHbIE A/ MOACYeTa 3aTpaT: u/n
Aonnapsl CLLUA
o O6MeHHbIN Kypc (k gonnapy CLLA): 1 USD = HegoCTynHO
o CpeAHWIi pa3mep AHEBHOMO 3apaboTka AN HaAHATbIX
paboTHukoB: 2.00
MeponpuaTus, Heo6xoaMMble ANs HaYana peanmnsaumm
n.a.
CTOMMOCTb BJI0OXKEHWUIA 1 3aTpaT Mo 3anycKy
O6Lwwasn
3aTpaTtbl Ha t
CTOMMOCTb
eAnNHNLY % 3aTpaT, onsia4eHHbIX
OnuvwuTe 3aTpaThbl EauHuua Konnuecreo Ha eaVHULY
(Aonnapbl 3emsienosib3oBaTens Mm
CLUA) (Aonnapsl
CLLA)
Onnarta Tpyaa
Labour |Persons/day | 2,5 | 2,0 | 5,0 |
MocapouHbI/ MaTepuan
Seeds |unit | 1,0 | 1,5 | 1,5 |
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0611135 CTOMMOCTb 3anycka TexHonoruv

6.5

O6Lyme 3aTpaTsl Ha co3[aHvie TexHoaorm B 4osnapax CLLUA

6.5

TekyLee o6cny>xnsaHmne

1. Depending on the type of farm niche - broadcast, line sow, or spot (Cpokw/ noBTopsieMocTb NpoBegeHusa: None)

MPPOAHBLIE YC/TOBIA

Cpep,Hero,qOBoe Koin4yecTBo

ocagkoB

<250 mm
251-500 mm
501-750 mm
751-1000 mm
1001-1500 mm
1501-2000 mm
2001-3000 mm
3001-4000 mm
> 4000 mm

=3

CknoH

[l nonorve (0-2%)

[l nokatble (3-5%)
nokaTto-kpyTble (6-10%)
KpyTble (11-15%)
oueHb KpyTble (16-30%)
upe3BblYaliHoO KpyThle (31-
60%)
06pbIBUCTBIE (>60%)

MowHocTb nous
nosepxHocTHble (0-20 cm)
Herny6okue (21-50 cm)
ymepeHHo rny6okue (51-80
(«Y)]
rny6okue (81-120 cm)
o4yeHb rny6okue (> 120 cm)

YpoBeHb rpyHTOBbIX BOJ,
Ha MoBepPXHOCTU
<5mMm
5-50 m
>50m

BupoBoe pa3sHoo6pasue
BblICOKOe
cpeaHan
HM3KOoe

Arpoknvmarunyeckas 30Ha

[l BnaxHas
YMepeHHo-B1aXHasn
nonysacywnmBas
3acywnusas

dopmbl penbeda
nnato/ PaBHVHbI
rpe6Hn xpebToB/X0NMOB
[fl cxioHbI rop
[fl CKNOHbI XONMOB
NoAHOXbA
AHULLA AONVH

lpaHy/foMeTpuryeckunii cocTas

(BepxHero ropnsoHTa)
rpy6bIit KPYNMHO3€e PHUCTbITA/
NErkuii (necyaHblii)
cpefHvie dpakumm
(CYyrMMHUCTBIN, cynecyaHblit)
TOHKOAMWCNEPCHBbI/ TAXENbIN
(FMUHUCTBIN)

[locTyrnHOCTb NOBEPXHOCTHbIX
BO/A

136bITOK

xopoLuas

cpeaHss

HeZLOCTaTOUHbI/ OTCYTCTBYHOT

PasHoo6pasue

MeCcTo06UTaHuni
BblCOKOe
cpeaHan
HN3KOoe

[lononHuTenbHble XapakTepUCTUKA KIMMaTa
Annual rainfall: Also 2000-3000 mm

Thermal climate class: subtropics

BbicoTa Hag ypoBHeM Mops
0-100 M Haz ypoBHeM Mops

[l 101-500 M H.y.m.

[ill 501-1000 M H.y.m.
1001-1500 M H.y.Mm.
1501-2000 M H.y.m.
2001-2500 M H.y.Mm.
2501-3000 M H.y.m.
3001-4000 M H.y.Mm.
>4 ThIC. M H.Y.M.

FpaHy/fioMeTpuryeckunii cocTaB

(Ha rny6uHe 6onee 20 cm)
rpy6blii KpYyNHO3€ePHUCTbIA/
NErkui (necyaHblii)
cpepHvie dpakumm
(CYrMMHUCTBIN, cynecyaHblin)
TOHKOAMCNEPCHbIW/ TAXENbIN
(FMUHUCTBIN)

KauectBo BOAbI (6€3

06paboTkm)
nuTbeBas BOAA XOpPOLLero
KayecTBa
nUTbeBasi BoAa Ma0Xoro
KayecTBa (Heobxoanma
obpaboTka)
UCKTHOUNTENBbHO ANS
CENbCKOX03AMCTBEHHOMO
1CNOIb30BaHVA (OpoLLeHue)
HenpurogHasa ans
1CMNO/Ib30BaHMA

TexHONOrmMs NpUMeHsAeTcs B
B YC/I0BUSIX BbIMYyKNOrO
penbeda
B CUTyaLVIsiX BOTHYTOrO
penbeda
He UMeeT 3HaueHus

Cogep>kaHve opraHMyeckoro
BelLlecTBa B BEpXHEM
NMOYBEHHOM FroOpu3oHTE

BbicoKkoe (> 3%)

cpepHee (1-3%)

Hu3koe (< 1%)

fiBNsieTcA 11 CONEHOCTb BOAbI
npo6nemoi?
[Ja

HeTt

MNoBTOpsAemMoCTb 3aTON/IEHUA
[Ja

Het

XAPAKTEPUCTWKA 3EM/IENMO/Tb30BATENEN, MPUMEHSOLLMX TEXHOIOTUHO

PbIHOYHas opueHTaums

[l HaTypanbHoe X035IACTBO
(camoobecneyeHue)
CMeLLaHHbIV (HaTypanbHbIA /
KOMMe pyeCKuiA)

[l ToBapHoe/ pbIHOYHOE
XO3ACTBO

Océanbivi N KoUeBOI
Océanblii
Monykouesoi
KoueBoli
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Joxoabl U3 Apyrux

NCTOYHUKOB
< 10% BCex A0X040B
10-50% BCcex fox0A0B
> 50% BCcex 40X040B

MHamBugyanoHoe nnmn

KOJNIIEKTUBHOE XO35IUCTBO

[fl vactHoe/ fomoBnazeHue
rpynna/ obuimHa
KoonepaTtune
ncnonb3ywLlee HaeMHbIX
paboTHMKOB (KOMMaHWs,
rocyfapcrso)

OTHOCUTENbHbIN YPOBEHb

pocraTtka
oYeHb MNIoXoM
MA0XoMn
cpeaHuin
obecneyeHHbIN
BeCbMa obecrneyeHHbIn

MNon
XKEHLLVHBI
MY>KUMHB

Legume integration

ypOBeHb MeXaHunsauumn
py4HoI TpyA
TArnoBad cuna
MexaHI/BI/IpOBaHO/ ecTb
aBTOTpaHcnopT

Bo3pacrt
aetn
MONIOA,EXb
cpesHWl Bo3pacT
MOXMNOWN
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Mnowaak, ncnonbsyemas Macwrtab Co6CTBEHHOCTb Ha 3eMJ1t0 MNpaBa Ha 3emnenonb30BaHne
[OMOXO03ANCTBOM menkoe rocyfapcTBeHHas HeorpaHvyeHHoe
[ <05ra cpejHero pasmepa 4aCTHOW KOMMNaHUN (HeKoHTpoONINpyemMoe)
[ 0.5-1ra KpynHoe 06LLUMHHasA/ nocenkosas 06LLVHHOE (KOHTpOoAnpyemoe)
12 ra KONNeKTNBHaA [l apeHaa
2-5ra [l vHAvBMAYyanbHasda, He [l wHavBMNAyanbHoe
- odpopmneHHas B
?;-gorara CC?6(EI’B€HHOCT!: MpaBa Ha BOAOBO/b30BaHMe
50-100 ra [l vHAvBUAYanbHas, HeorpaHuyeHHoe
100-500 ra odopmieHHas B (HekoHTpoONMpyemoe)
500-1000 ra COBCTBEHHOCTb 06UMHHOE (KOHTPONMpPyeMmoe)
apeHaa
1000-10000 ra peA
> 10000 ra VHAMBUAYabHOE

JocTyn K 6a30BbIM yC1yram v uHopacTpykType

BJIMAHNE

CoumanbHO-3KOHOMMUYECKOe BO3eAcTBMe
CeNbCKOXO3AMCTBEHHbIE n34ep>xKKn

yBENNYU. v cHu3UA. . -

Reduced expenses for nitrogen fertilizers
Livestock fodder nutritiousness reduced improved
Value and nutritiousness of crops reduced improved
Crop in terms of main yield risky || save
CoumnanbHoe n KynbTypHOe BO3,CI,eI7ICTBI/Ie
3Konornyeckoe Bo3jenicTeme
yTpaTta no4s yBenuuun. 4 CHU3NA.
noyYBeHHoe / nojsemHoe

CHU3UN. v yBenunyun.
opraHuyeckoe BelLLeCTBO/ yrnepos
6opbba c BpeauTenamu/ 60nesHAMN
cHU3MN. YBENNUNN. . X X

Highly susceptible to diseases and pests
Application of fertilizer increased /| decreased
BnusaHme 3a npeaenamun TeppuUTOpPUN NPUMeEHeHns
3arpsisHeHvie NoA3eMHbIX/ peyHbIX
BOZ yBenuuun. (4 cokpartun.

Reduced nutrient flux into water bodies
Dependence on outside improved v reduced

AHAJTN3 2PPEKTVBHOCTN 3ATPAT

Hackonbko nony4vaembliii pe3ysibTaT COMOCTaBUM C NepBOHaYasbHbIMU B/IOXKEHUSIMU
S¢pdekTMBHOCTL 3aTpaT B
KpaTKOCPOYHOI NepcnekTBe
S$deKTMBHOCTL 3aTpaT B
AONTOCPOYHON NepcnekTee

KpaliHe oTpuual nkHO (4 OYeHb NO3UTVBHOE

KpaliHe oTpuual nkHO v OYeHb MO3UTUBHOE

Hackonbko nony4vaembliii pe3ynbTaT COMOCTaBUM C 3aTpaTaMy Ha TeXHUYeckoe 06cy>XxnuBaHme
S¢pdekTMBHOCTL 3aTpaT B
KpaTKOCPOYHO NepcrnekTvBe
S$PeKTMBHOCTL 3aTpaT B
JLONITOCPOYHOI NepcnekTnse

KpaliHe oTpuual nksHO (4 OYeHb NO3UTKBHOE

KpaVIHe oTpuual NEHO v O4YeHb MO3UTVBHOE

On average a benefi t of US$ 40 to 50 per ropani can be expected from the production of legume species

M3MEHEHWE KJTMMATA

BHEAPEHWE N AJATITALNA

[onsa semnenonb3oBaTenen (B NPOLEHTAaXx), NPMEHSIOLLINX Cpeaun npumMeHsoLWmX TeXHONornio 3emMnenonb3oBaTenein,

TexHosoruo KaKoBa A0/ UL, NMPVIMEHSIIOLLMX eé M0 CO6CTBEHHOM
OTA@/IbHbIe CyYan/ SKCnepumeHT VHMLMaTVBe, T.e. 6e3 Kakoro-nn6o MatepuanbHoro
- 0,
-10% CTVIMY/IPOBaHKsi CO CTOPOHBI?
11-50% .
> 50% 0-10%
11-50%
51-90%
91-100%

Legume integration
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Bbina nu TexHonoruma Y3 moguuumpoBaHa B HelaBHee

BpeMms C Lebio agantaunm K MeHsIIoLLMMCS YCI0BUSAM cpefbl?
Ja
HeTt

K KakvM VIMEeHHO U3MEeHSAILLMMCA YCUTOBUAM cpefbl?
M3MeHeHus knmumaTa/ 3KCTpeMabHble NOrogHble ABneHUA

N3MeHsoLLMeCs YCNoBUA PblHKA
LOCTYNHOCTb paboyeli cunbl (HaNpUMep, 1U3-3a MUrpaLLn

HaceneHus)
SAKNMHOYUTENIBHbBIE MOAOXEHNA N M3BJIEHEHHBIE YPOKW
CynbHbIe CTOPOHbBI: MO MHEHUIO 3eMJ/ienosib3oBaTenel Cnabble CTOPOHbI/ HeAOCTaTKWN/ PUCKN: MO MHEHUIO
CUNbHbIE CTOPOHBI: MO MHEHMIO COCTaBUTENS MM 3eMJ/1enonb30BaTeNeliBO3MOXHbIe NYTW NpeoAoNeHNs
OTBETCTBEHHbIX CreLmanncTos Cnabble CTOPOHbI/ HeAOCTaTKW/ PUCKM: MO MHEHUIO COCTaBUTeNS
e (Cost effective in terms of inputs and management practices in VNN OTBETCTBEHHbIX CMELManCTOBBO3MOXKHbIE NYTU
comparison with other commodities npeosoneHus
e Needs less agronomic practices and care (i.e. can be cultivated in e Highly vulnerable to diseases and pests Skip planting time (i.e.
zero or reduced tillage) preponing planting of crops to get around life cycle of pests), use
e Has multiple uses: food crop, feed crop, fodder, soil building location specifi ¢ species, resistant varieties
e Can be integrated in varying niches on farms and therefore does e Very susceptible to waterlogging Only plant in well-drained soils
not need additional land e In high fertility conditions, nitrogen fixing rhizobium does not work
e Richindigenous knowledge exists leading to less nitrogen fixation For very specifi c and new species,

the soil needs to be inoculated with the correct strain of bacteria
e Legumes generally do not respond to nitrogen fertiliser Do not
apply nitrogen fertiliser to legumes
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MonHoe onucaHve B 6a3e gaHHbIX BOKAT
https://qcat.wocat.net/ru/wocat/technologies/view/technologies_1753/

CBfi3aHHble AaHHble no Y3I1

Approaches: Farmer field schools on integrated plant nutrient systems https://qcat.wocat.net/ru/wocat/approaches/view/approaches 2351/
Approaches: Farmer-led experimentation https://qcat.wocat.net/ru/wocat/approaches/view/approaches_2559/

Approaches: Farmer-to-farmer diffusion https://qcat.wocat.net/ru/wocat/approaches/view/approaches_2558/

[ 0KyMEHTPOBaHMe OCyLLECTBAANOCH MPU yYacTum

OpraHusauus

e Department of Agriculture, Soil Management Directorate, Hariharbhawan Lalitpur (doasoil) - Henan
e HELVETAS (Swiss Intercooperation)

Mpoekt

e Sustainable Soil Management Programme, Nepal (SSMP)

KntoueBble cCbIKU

e SSMP (2005) Legume Integration Manual (in Nepali). Kathmandu: Sustainable Soil Management Programme: SSMP

e SSMP; PARDYP; SSD-NARC (2000) Legumelntegration into Hill Farming Systems, Decision Support Guide Kathmandu: Sustainable Soil
Management Programme, People and Resource Dynamics Project and Soil Science Division-Nepal Agricultural Research Council: SSMP
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