Compost preparation (Nimal Gunasena)

Crop-livestock integration to enhance soil productivity (LUpw-/1aHka)

OMNCAHUNE

Crop-livestock integration improves nutrient circularity and soil productivity: solid and
liquid organic fertilizers prepared from cow manure are incorporated to soil or
sprayed on leaves of vegetables and tea.

Dairy cattle farming is common in the Dolluwa area of the central province of Sri Lanka.
Farmers typically have 3-4 cows on about 2-3 hectares for both milk consumption and sales.
The landowner interviewed did not formerl%/ adhere to best practices: cows were grazed in
woodlands, and water and supplementary feed were not provided as needed. Housing was
inadequate. Farm waste wasn't properly recycled. The farm is located on steep land without
adequate soil conservation for annual crops and tea. There was heavy dependence on
chemical fertilizer. As a consequence, milk production was below average and crop yields had
declined. Besides, there was reservoir pollution due to effluent washed downslope.

New technology was developed to increase milk and crop production by integrating animal-
crop management strategies while enhancing nutrient circularity within the farm, and
improving soil productivity and environmental quality.

The landowner was first enrolled in the Rehabilitation of Degraded Agricultural Land Project
(RDALP) of the UN's FAO in 2018. The first priority was soil conservation for the steep areas
under tea. SLM practices thus combined contour cropping and bunding. Following this, an
integrated crop-livestock system was initiated. The RDALP and Fonterra Pvt. Ltd. helped the
landowner to build a modern cowshed with infrastructure to provide feed and water.
Thereafter, cows were stall-fed: §razing was completely stopped. Cow manure is collected and
stored in heaps for 2-3 weeks before incorporating into soils. In the same shed, compost is
prepared by mixing manure with crop residues and kitchen/ homegarden waste. Cattle urine
and wastewater is directed to a cement tank where it is mixed with specific types of leaves; it
is fermented and applied as liquid fertilizer and biopesticide. Manure is used mainly for fast-
growing vegetables, while compost is applied to annuals, particularly at planting, and to tea
once every three months. Liquid fertilizer is applied to tea seven days before harvesting.

This package requires adequate land for a cattle shed, and for a recycling system to prepare
comﬁost and liquid fertilizers. In addition, there must be enough labour for the whole process.
The key inputs include materials for the shed, associated infrastructure, and a sprayer to
aﬂply liquid fertilizers.

The major benefit is recycling waste to §enerate useful products - while ensuring circularity of
nutrients between crop and animal production systems: thus supporting a “bioeconomy”. Soil
conservation practices and the nutrient sources described have improved soil fertility and
productivity for overall sustainability. Milk yields have more than doubled, and the tea harvest
more than trebled.

(1) Where is the Technology applied?

On steep terrain: tea is cultivated lower down and there are reservoirs in the valley.
(2) What are the purposes/ functions?

*Provide food security

Increase efficiency of livestock production

*Promote overall nutrient cycling

«Partially substitute chemical fertilizers and pesticides with organic manure
*Generate high-quality organic manure and compost to improve soil fertility
*Control contamination of river water

(3) What are the benefits/ impacts of the Technology?

*Reduced susceptibility of crops to pests/ diseases

«Improved quality of food and water

*Slowed land degradation and restored soil fertility

*Reduced risks

*Economically feasible and rapid impact

(4) What do land users like/

*Reduced risk

*Increased income

*Reduction in cost of production

(5) ...dislike

MECTOMNOJIOXEHWE

adura

MecTtononoxxeHwme: Dolluwa, Central province,
LLpw-laHka

Yncno nccnefoBaHHbIX YUacTKOB, rae
npumeHsieTcss TeXHONOrUA: OTAe/IbHbIi
yyacTok

reorpadunyeckas npuBsa3Ka BbiGpaHHbIX
y4acTKoB
e 80.63117, 7.18832

MpocTpaHCTBEHHOE pacnpocTpaHeHne
TexHoNornu: NprMeHeHseTcs ToueyHo/ Ha
HE60bLUMX yYaCTKax

Ha nocTosiHHO oxpaHAeMoWVi TeppuUToprUn?:
Het

MpoAo/MHKNTENbHOCTL NPUMEHEHUS
TexHonorum: 2019; meHee 10 neT Ha3aj
(HepaBHARA)

Tun BHegpeHNs/ NPpUMeHeHUs

yepes NpoekTbl/ BHeLLIHee BMeLLaTe/IbCTBO



*Damage to crops by wild animals.
*Higher cost for dairy farming (feed)

KNACCUDUNKAL,

OcHoBHas uenb

MOBbILLEHVE MPOV3BOACTBA
CHIXeHWe Unu NpejoTBpaLleHne Aerpajaumnm 3emenb,
BOCCTaHOB/IEHME HapyLUEHHbIX 3eMeb

COXpaHEeHVe IKOCUCTEM

3almTa 6acceliHOB pek (MPVBOAOPAa3AeNbHOM YacT/ HUXKHEro
TeyeHUs1) - B cCOMETaHUN C ApYrMn TexHONorvsiMm
coxpaHeHve/ NoBbllLeHVe 61opa3HO06pa3s

CHIDXEHMe pucKa CTUXUIHBIX 6eCTBUA

ajantauus K MSMEHEHWH KAnMaTa / 3KCTpeMaJsibHbIM MOroZAHbIM
ABNEHVSM U VX NOCAeACTBUAM

CMsiTYeHue MocneACTBUA U3MEHEeHNS KanMaTa

co3faHne 61aronpUsTHLIX SKOHOMUYECKIX YCTOBUM

co3/aHve 61aronpUsTHBIX COLMAaNbHBIX YC0BUIA

Llenb, cBsizaHHas ¢ gerpagauueii semenb

Wocat SLM Technologies

npeAoTBpaLLeHVe Aerpajalmn 3emesb
CHWXeHWe Aerpajauymn 3emenb

3emnenonb3oBaHue

KombrHpoBaHHOe 3emMnenonb30BaHve B Npejesiax o4HOM 1 TOM xe
3emMenbHOM eAnHULpL: [a - Arpo-nacTbuLHoe X03ACTBO ( BKItoYas
pacTeHNeBOACTBO-KMBOTHOBO/ACTBO)

MaxoTHble yroAba 1 NaaHTauumn
g. o OJHONETHME KyNbTypbl: 3ePHOBbIE KyNbTYpbl - KYKypy3a,
/ﬁ LiBETOYHblE KyNbTypbl, 6060Bble - 606bl, NeKapCcTBEHHbIe/

apomaTtuyeckre / necTUUnAHble pacTeHns 1 Tpasbl,
KOpHeBble / KNybHennoAHble KyNbTypbl - CagKuNiA
KapTodenb, AMC, Tapo / KOKoaM, Apyrie, KOpHeBble /
KNy6HennoAHble KynbTypbl - MaHMOKa, KOPHeBbIe /
KNybHennogHble KynbTyphbl - KapTodesib, OBOLM -
NICTOBbIE OBOLLYM (Canathbl, KamnycTa, WN1HaT, Apyrue),
OBOLLY - FpUBLI 1 TProGenn, OBOLLM - Apyriie, OBOLLM -
KOpHenoAbl (MOPKOBb, NlyK, cBeKna, Apyrue). Cropping
system: MOHOKyNbTYpbl OBOLLIE

e MHoroneTtHune (HeAgpeBecHbIe) KyNbTypbl: apeka, baHaH /
NOAOPOXHUK / abaka, LiBeTOYHble KyJbTypbl -
MHoroneTHue, herbs, chili, capsicum, nekapcTBeHHble,
apomMaTuyeckre, NecTULMAHbIe PacTeHNUs - MHOTONeTHVe

e /lpeBecHble 1 KyCTapHUKOBbIe KyNbTypbl: aBOKajo, Kakao,
KOKOCbI (Opexu, BOIOKHa, NCTbSA U T. 4.), Kode, TeHeBoe
BblpalyMBaHMe, MaHro, MaHrocTaH, ryasa, nanans, yan

Yucno ypoxaes 3a rog: 3

MpUMeHSAOTCA N1 NOCeBbl B MeXAypaabax? [a

MpumeHsaeTcs nn ceBoobopoT? la

Jleca/ necnctas MeCTHOCTb

e (KBa3wu-) MpvipoaHble neca/ necHble MaccuBbI
Tree types (CMeLlUaHHbIe NUCTBEHHbIE / BeYHO3e1eHble): H/T
Mpoaykunn n ycnyru: [ipesecuHa, [posa, Maogkl n opexn,
Apyrvie npoaykTel neca, MpupogooxpaHHbie/ 3anTHbIE,
3auuTa oT NPUPOAHbLIX KaTakIn3MoB

£

HaceneHHble NyHKTBI, MH$pPACTPYKTYpa - XunuvHas

- 3acTpolika, Apyrve 3AaHus, dHepreTuka: TPpy6onpoBoAbl,
< NNHWW 31eKTponepeaay

3ameuaHus: cattle shed and compost shed are introduced
through technology as settlements pipelines are used for
reove effluents from the farm

LN

BoaocHabykeHue
6orapr|e 3eMnn

co4YyeTaHme 60rapr|x /I opoLllaeMblX 3eMeNb
nonHoe opowleHne

Tvn gerpagauum, Ha 60pb6y € KOTOPbLIM HanpaeeHa
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BOCCTaHOBNeHMe/ peabunmtaums HapyLLeHHbIX 3eMenb
ajantauus K gerpajauunn semenb
He NpYUMeHNMOo

BO/ZIHasA 3pO3Msi MOYB - BON: MoBepXHOCTHasA 3p0O3Ms/CMbIB
BEPXHWX MOYBEHHbIX TOPU3OHTOB , B3A: KOCBeHHOE
BO3/eliCTBMe BOAHOM 3p0o3un

yXyALIeHUEe XMMUYECKUX CBOMCTB NOYB - XN: CH/XeHve
NN0AOPOAMS 1 YMEHbLLEHME COAEPXaHMs OpraHn4Yeckoro
BellecTBa (BbI3BaHHOE He 3po3ueit, a APYriMn NPUYMHaMm)

Aerpagauus BoAHbIX PecypcoB - B3n: CH/KeHve KayecTBa
NMOBEPXHOCTHbLIX BOA

KaTteropus Y31 MeponpwuaTtus Y31

e KomnekcHoe 3emne/eNbyecko-KNBOTHOBOAUYECKOe XO35CTBO ArpoHOMMUUEecKe MeponpusaTys - Al: PacTiTenbHbIi/

e KomrJiekcHoe yrnpasJ/ieHNe MoYBEHHbIM MN1040POAVEM % NMOYBEHHbIV MOKPOB, A2: OpraHnyeckoe BeLlecTBO/ MOYBEHHOe
e YnpaB/ieHvie 0TxoAamu/ CTOUYHbIMY BOAAMM nnogopogue, A3: NoBepxHocTHas obpaboTka nous (A 3.2:

Reduced tillage (> 30% soil cover)), A6: YnpaBneHune octaTkamm
(A 6.4: coxpaHeHO)

w—— MeponpusiTus € UCNO/Ib30BaHMEM PacTUTENbLHOCTY - P1:
> [lpeBecHbIii 1 KyCTapHUKOBbI MOKPOB

MH)KeHepHble MeponpuaTusa - V12: Haceinu, Bansl, 13:

CryneHyaTble KaHaBbl (apblku), KaHabl, BOAOTOKN, N6:
CTeHku, bapbepsbl, 3a60psbl, 3ropoan, N8: CaHntTapHble/
BOZ00UNCTHbIE COOPYXeHUs, N9: YKpbITUA A5 pacTeHnn n
XNBOTHbIX, V11: pyrue

% yrnpaB/ieH4YecKmne MeponpuaTus - ¥2: MiameHeHve ¢popmbl/
y VHTEHCUBHOCTW X03ANCTBOBaHMA, ¥Y3: PasmelleHre ¢ y4eToM

NPVIPOAHBIX 1 COLMANbHO-3KOHOMMYECKIX YCOBUI, Y6:
YnpasneHvie oTxoaamu (NnepepaboTka, BTOpUYHOE
MCMONb30BaHMe, CHIDKEHNE KONYeCTBa OTXO/0B)

TEXHUYECKUI PUCYHOK

TexHuyeckne xapakTepucTuku
None

Forest shrub land

Fruits and
vegetables
cultivation

Mixed cropping
vegetables in
contour

w
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5
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Cattle shed,

Composting and

manure storage shed,
and Effluent Collector

Author: R.M.S.K. Rathnayaka

SAMNYCK W TEKYLLIEEE OBCNYXXWUBAHWE: MEPOTMPUATNA, HEOEXOAWNMbIE PECYPCbI 1 SATPATHI

MoacyeT BNIOXKEHWIA U 3aTpaT Hanbonee 3HaumMMble pakTOpbIl, BAUSIOLLME HA CTOUMOCTb

e T[logCcUMTaHHblE 3aTPaThl: Ha NAOLWAAb, rAe NPUMEHSeTCs 3arpar
TexHosorua (pasmep 1 eanHyua naowaan: 3.5 acrekosddrumeHT  The cost involved in intensive labour is higher than for inputs on a
nepesoga: 1 rekrap = 1 hectare = 2.47 acres) daily basis

o [leHeXHble eNHULIbI, UCMOb30BaHHbIE A/1A MoACYeTa 3aTpaT:
Sri Lankan Rupees

e O6MeHHBbIN kypc (k gonnapy CLLA): 1 USD = 330.13 Sri Lankan
Rupees

o CpeAHuWIi pa3mep HEBHOMO 3apaboTka AN HAHATBIX PaBOTHNKOB:
900.00 Sri Lankan Rupees

MeponpuaTtuma, Heob6xoaMMble AN HaYana peanvsauum

. Establishment of soil conservation measures (Cpokn/ noBTopsieMoCTb NpoBegeHusi: Before rainy season)

. Establishment of cattle shed (Cpokn/ noBTopsiemocTb npoBegeHus: After establishment of soil conservation measures)
. Establishment of compost shed (Cpokw/ nosTopsiemocTb NpoBegeHus: Before rainy season)

. Establishment farm waste disposal system (Cpoku/ nosTopsieMocTb npoBegeHus: After establishment of compost shed)
. Planting crops (Cpokwn/ noTopsiemocTb npoegeHusa: With the onset of rain)

. Application of compost (Cpokwn/ noBTopsieMocTb npoBegeHusi: At and after planting crops)

. Foliar application of liquid fertilizers (Cpokn/ nosTopsiemocTb nposegeHus: After planting crops)

NOoO Uk WN =

CTOMMOCTb BNIOXEHWUI 1 3aTpaT no 3anycky (per 3.5 acre)

OonuwuTe 3aTpaThl EavHuua Konuuecteo | 3aTpaThbl Ha O6wian (% 3aTpaT, onJlayeHHbIX
eAvHULY | CTOMMOCTb | 3em/ienosb30BaTeNis iMn
Ha eAnHULY
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(SriLankan | (SrilLankan
Rupees) Rupees)
Onnarta Tpyaa
Establishment of cattle shed person days 7,0 4400,0 30800,0 100,0
Establishment of compost shed person days 6,0 2000,0 12000,0 100,0
Establishment of disposal system person days 2,0 1200,0 2400,0 100,0
Prepearation of Stone bunds person days 5,0 1000,0 5000,0 15,0
O6opypoBaHue
;sgsi;shment of 'SALT' method (combined SLM measures on person days 50 1000,0 5000,0 15,0
MocagouHbIVi MaTepuan
Vegetable seeds gram 10,0 100,0 1000,0 100,0
Gliricidia stalks 1 stalk 1000,0 3,0 3000,0 100,0
Yp06peHus U a4,0XUMUKaTbI
Compost 1 bag 25,0 125,0 3125,0 100,0
Cattle manure 1 bag 25,0 125,0 3125,0 100,0
CTpouTenbHble MaTepuarbl
E:'rcwad?.l)lshment of cattle shed (roofing sheets, bricks, cement, unit 10 118645,0 118645,0 16,0
E;t:ktzllliZ:zr:;’c;cr?I?ost preparation unit (roofing sheets, unit 10 34560,0 34560,0 15,0
Ezisgts’hsn;ig't')of liquid waste disposal system (roofing sheets, unit 10 165000 165000 40,0
Large bins to collect liquid waste 2,0 4500,0 9000,0 100,0
Apyrue
cable 18,0 890,0 16020,0
06Las cToMMocTb 3anycka TexHonornm 260'175.0
ObLuyme 3aTpatel Ha co3ganvie TexHonorvm B gosnapax CLLA 788.1

TexyLyee o6cny>xnBaHmne

1. Cleaning of drains in tea land - removing weeds and sediments (Cpokw/ noBTopsieMoCTb NpoBegeHus: After rainy season (twice a year))
2. Lopping of trees established as SALT and shade trees of tea land (Cpokwn/ noBTopsiemocTb npoBeaeHus: Before land preparation in each

growing season)

3. Minor renovations of cattle shed and composing unit (Cpokn/ noBTopsiemMocTb npoBegeHus: Once in a year)
4. Replace bins used to collect liquid waste (Cpoku/ noBTopsieMocTb npoBegeHusi: Whenever broken)

CTOMMOCTb BJIOXKEHWIA 1 3aTpaT Mo akcnayartauum (per 3.5 acre)

3aTpaTbl Ha O6uias
CTOMMOCTb
eauHNLY % 3aTpaT, onsia4eHHbIX
OonuwuTe 3aTpaThl EauHunua Konnuecteo . Ha eAnHULY
(Sri Lankan . 3emienonb3oBaTens Mmm
Rupees) (Sri Lankan
pe Rupees)
Onnata Tpyaa
Clegnmg of drains in tea land - removing weeds and Person days 6,0 1200,0 7200,0 100,0
sediments
:_:,:)gmg of trees established as SALT and shade trees of tea Person days 4,0 1200,0 4800,0 100,0
Minor renovations of cattle shed and composing unit Person days 3,0 1200,0 3600,0 100,0
Ypo6peHusi U A4,0XUMUKaTbI
Application of compost and cattle manure |bag 25,0 125,0 3125,0 100,0
CTpouTenbHble MaTepuarbl
Increase the area of the cattle shed (all included) | 1,0 17800,0 17800,0 100,0
06LuasA CTOMMOCTb NogAep)kaHna TeXHoIorUmn 36'525.0
ObLyme 3aTpatel Ha rogaepxarve TexHononm B goanapax CLUA 110.64

MPPOAHBLIE YC/TOBINA

[lononHuTenbHbIE XapaKTepUCTUKN KnnmMaTa

CpesHerozosoe KoIM4ecTso ocaakos B mm: 2500.0

Average monthly rainfall from April to July under southwest monsoon
is 120-200 mm. Average monthly rainfall from September to
December under Northeast monsoon is 200-300 mm. First inter

CPEAHEFOAOBOG KOTn4yecTBo

ArpOKﬂVIMaTI/NeCKaﬂ 30Ha

ocaaKkos BaXHas
<250 mm YMepeHHo-B1aXHas
251-500 mm nonysacyLunmeas
501-750 mm 3acywivBeas
751-1000 mm

1001-1500 mm

1501-2000 mm
2001-3000 mm
3001-4000 mm
> 4000 mm

Wocat SLM Technologies

monsoon is from January to March with around 100 mm.
Ha3BaHue MeTeocTaHumMm: Gannoruwa, peradeniya

Crop-livestock integration to enhance soil productivity
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CKNOH
nonorue (0-2%)
rnokaTtble (3-5%)
nokaTto-kpyTble (6-10%)
kpyTble (11-15%)
ouveHb KpyTble (16-30%)
ypesBblYaliHO KpyTble (31-
60%)
06pbIBUCTBIE (>60%)

MowHocTb noyus
noBepxHOCTHbIe (0-20 cm)
Herny6okue (21-50 cm)

ymepeHHo rybokue (51-80
™)
rny6okue (81-120 cm)
o4yeHb rny6okue (> 120 cm)

YpoBeHb rPyHTOBbIX BOJ,
Ha NoBepPXHOCTU
<5m

5-50 m
>50m™m

BupoBoe pasHoo6pasue
BblCOKOEe

cpepHas
H/M3Koe

dopmbl penbeda
nnato/ paBHUHbI
rpe6Hn XxpebToB/X0NMOB
CKNOHBI FOp
CKNOHbI XO/IMOB
NoAHOXbA
AHVILLA AONUNH

IpaHynomeTpuryecknii coctTas

(BepxHero ropmsoHTa)

rpy6bI KPYNMHO3ePHUCTbIA/

NErkni (necyaHblin)
cpeHvie dpakLumm

(CYrMVHKCTBIN, CynecyaHblit)
TOHKOAWCMEPCHBIV/ TAXENbIN

(FAVHNCTbIIA)

[ocTyrnHOCTb NOBEPXHOCTHbIX

BOJ,
136bITOK

xopotulas
cpeAHss

HeAOCTaTObIHbI/ OTCYTCTBYHT

PasHoo6pasuve
MecTo06UTaHWA
BblICOKOe

cpeaHss
H13Koe

BbicoTa Hag ypoBHeM Mops
0-100 M Haj ypoBHEM MOpS
101-500 M H.y.m.

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

lpaHy/fioMeTpurYeckurii cocTas

(Ha rny6uHe 6onee 20 cm)
rpy6bIii KpYyNHO3€ePHUCTbIA/
NErkui (necyaHblin)

cpegHve dpakumm
(CYyrMUHUCTBIR, cynecyaHblid)
TOHKOAWCMEPCHbBIW/ TAXENbIN
(FVHNCT bIA)

KauectBo BOAbI (6€3

06paboTkm)

nUTbeBas BOZa XOpoLLero
KavectBa
nUTbeBasi BoAa Ma0Xoro
KayecTBa (HeobxoAMMa
06paboTka)
VCKHOUNTENBHO AN
CeIbCKOX03AMCTBEHHOIO
MCMOIb30BaHVA (OpoLLeHme)
HenpurogHasa ans
MCMONb30BaHMA

KayecTBO BOgbI OTHOCUTCS K:

OBepPXHOCTHbIE BOAbI

TexHoNOrnsa NPUMeHseTcs B
B YC/10BUAX BbIMYK/0ro
penbeda
B CUTYyaLMAX BOrHYTOro
penbeda

He VMeeT 3HayeHus

Copep>kaHve opraHMyeckoro
BellecTBa B BepxHeM
NoYBeHHOM FOpPU30OHTE
BblCOKOe (> 3%)
cpeaHee (1-3%)
Hun3koe (< 1%)

flBNseTcs 11 CONEHOCTb BOAbI
npo6nemoun?

[Ja
HeTt

NMoBTOpsemMoCTb 3aTorsieHus
[Ja
HeTt

XAPAKTEPUCTWKA 3EM/IENO/Ib3OBATENEWN, MPUMEHAROLLIVIX TEXHOTOTVO

PbIHOYHas opueHTauus
HaTypanbHOe XO351NCTBO
(camoobecneyeHne)

CMeLLaHHbI (HaTypanbHbIA /
KOMMepYeCKnin)

ToBapHoe/ pblIHOYHOE
XO351IACTBO

Océanbivi unmn KoUeBon

Océanbiin
MonykoueBoi
KoueBon

Mnowaab, ncnonb3yemas

[AOMOXO03AIACTBOM
<0,5ra
0,5-1ra

1-2ra
2-5ra
5-15ra
15-50 ra
50-100 ra
100-500 ra
500-1000 ra
1000-10000 ra
> 10000 ra

Aoxoabl U3 apyrux

NCTOYHUKOB

< 10% BCex f0X040B
10-50% BCex foxo408B
> 50% BCex A0X040B

NHanBugyanbHoe nnm

KON/IEKTMBHOE XO35ANCTBO

YyacTHoe/ JoMOBajeHve
rpynna/ obumHa
KoonepaTvs
1CAO/b3YLoLLee HaeMHbIX
paboTHUKOB (KOMMNaHWs,
rocyziapcTeo)

Macwitab

Mesnkoe
cpefHero pasmepa
KpyrnHoe

[octyn K 6a30BbIM yCyram 1 MHGpacTpyKType

MeJULMHCKOe 06CTyXMBaHVe
obpasoBaHMe

Wocat SLM Technologies

OTHOCUTENbHBI YPOBEHb

AocTaTtka
OYeHb MI0XoNn
MA0XOM

cpeaHuii
obecneyeHHbIN
BeCbMa obecrneyeHHbIi

Mon

KEeHLLMHbI
MY>UVHbI

Co6CTBEHHOCTb Ha 3eMJ1H0
rocyziapctBeHHas
YaCTHOW KOMMaHUn
06LLMHHaA/ nocenkoBas
KONNeKTUBHasA

VHAMBUAYaNbHasA, He
odpopmneHHas B

YpoBeHb MexaHu3auuu
pyUHOI TpyA
TArnoBaa cuia
MeXxaHU3NPOBaHO/ eCTb
aBTOTpPaHCNopT

Bospact
aetn
MOJTIOAEXb
CpeAHWin BO3pacT
MoXwnomn

MNpaBa Ha 3emnenosib30BaHue
HeorpaHuyeHHoe
(HeKoHTpONMpyemoe)
06LLIMHHOE (KOHTpOoMpyemoe)
apeHaa

VHAMBUAYanbHoe

MNpaBa Ha BOA0BOJ/Ib30BaHVe

COBCTBEHHOCTb
UHAVBUAYabHaS, HeorpaHyeHHoe
odpopmneHHas B (HeKoHTpONMpyemoe)
COBCTBEHHOCTL 06LLMHHOE (KOHTpONpyeMOoe)
apeHza
VHAVBUAYaNbHOe
nnoxoi 4 xopoLuas
nnoxoi 4 xopoLuast
Crop-livestock integration to enhance soil productivity 5/9



TeXHNYEeCKMNE KOHCYTbTalunn rnaoxou

3aHATOCTb (BHE X03511iCTBA) nnoxoii ¥
PbIHKM naoxou
3N1eKTPOCHabXeHVe nnoxoii
TPaHCMNOPT 1 JOPOXHas ceTb nnoxoli ¥
BOAOCHa6XeHMe 1 KaHanmsaums nnoxoi

dVHaHCOBbIE yCyrn nnoxoii |4

xopoLuas
xopoLuast
xopoLuast
xopoLuas
xopoLuast
xopoLuast
xopoLuast

BJINAHNE

CoumanbHO-3KOHOMMYECKoe BO3/elcTBue
npOAyKTI/IBHOCTb

CeNbCKOX03AMCTBEHHbIX KyNbTyp CHUBMA.

Ka4ecTBO ypoXxKas

CHU3WUA.

MPOV3BOACTBO MPOAYKTOB
XNBOTHOBOZACTBA

pYCK NMOTepr NPOAYKTMBHOCTM

yBenuiun.

pa3Hoobpasue nNpoayKumm

CHU3WA.

KayecTBO NUTbLEBOW BOAbI

CHM3UN.

Ka4yecCTBO BOAbI ANl CKOTa

CHU3WA.

CeNbCKOXO35ANCTBEHHbIE 13 PXKN

yBenuyun.

L0X04bl X03AMCTBa

CHU3WA.

pa3H006pa3|/|e NCTOYHMKOB A0X0A4a

CHM3UN.

o6beM paboT

yBenn4un.

CoumanbHoe 1 Ky/IbTYpHOE BO3AeiicTBMe
NPOAOBONLCTBEHHAsA 6e30MacHOCTL/
camoobecrneyeHmne

CHU3WA.

npaBa Ha 3eMn PO/BO,CI,y

YXYALLIAN.

KYNIbTYpHbIE BO3MOXHOCTY

(AyXOBHbIe, penunrvosHele, CHU3MA.

3cTeTnveckne N T.4.)
3HaHWA B obnactn Y3I/ gerpagaumv
3emenb

CHU3WMAN.

JKosiornyeckoe BO3,CI,EI7ICTB ne
KayecTBO BOAbI

CHM3UN.

Wocat SLM Technologies

CHU3WA.

yBenunyun.

yBenuiun.

yBenuyun.

CHU3UA.

yBeAuuun.

yBenunyunn.

yBenunyun.

CHU3WUA.

yBeAnuun.

yBenunyunn.

CHWM3UN.

YAYYLWNA.

ynyuwmn.

YAYHLWNN.

ynyuwmn.

yBenunyun.

After introducing organic inputs, the production of tea and
vegetables increased.

Reduction of the synthetic chemicals and supplement of
balanced nutrients by organic inputs have enhanced crop
quality.

Supplement of quality feed and adequate water to the
cattle shed increased milk production.

Integrated crop-livestock technology and crop diversification
reduced the risk of production failure.

After implementing this technology diversity of annual and
perennial food crops were increased.

After implementing technology proper disposal system for
farm waste, zero application of chemical fertilizer prevent
the water pollution.

After implementing technology proper disposal system for
farm waste, zero application of chemical fertilizer prevent
the water pollution

Partial replacement of chemical fertilizers with organic
fertilizers reduced the expenses for chemical fertilizers

After implementing technology, stall feeding improves milk
production and compost application enhances the tea and
vegetable cultivations.

Crop diversification and investment in mushroom
production added new sources of income.

After modernizing the dairy farm, all grazing was stopped,
allowing more time to be spent on other tasks.

After implementing technology milk, tea and vegetable
production increased. Throughout the year foods are
available for their own consumption.

The approach was implemented on their own land. Natural
water sources are available for their cultivation and dairy
farming activity.

Aesthetic view of homegarden improved.

Training programme and advisory services improved
knowledge base on SLM.

Reduced application of synthetic chemicals and recycling of
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MOBEPXHOCTHbIN CTOK

farm waste through a proper disposal system reduced
contamination of water.

yBenn4un. CHU3U. SALT method, terraces, stone bunds and crops planted
along contour lines reduce surface runoff.
BOZHbIN JpeHax
CHvsvA. ynyswnn. Improve in soil structure due to application of compost and
cow manure facilitate water infiltration.
vcnapeHve
ygenuana. CHV3WA. Mulching, application of crop residuals and organic manure
reduce the evaporation from bare surfaces.
BN1aXKHOCTb MOYB

CHUSAA. yBenmaun. Higher soil organic matter content increased soil moisture

retention.
NMOYBEHHbI NOKPOB
CHy3MA. yayswnn. After implementing technology, landowners cultivated bare
lands so that soil cover was improved.
yTpaTta rnous
yBenMA. P Implementation of soil conservation measures (SALT
method, terraces, stone bunds and crops planted along
contour line) reduced runoff.
aKKyMyNsiLMa NOYBEHHOrO
MaTepuana (HambiB, 30/10Bad, U Ap.) . . ) ) )

- yBenuumn. |mp|emen§at|on of soil .con.servatlon reduced 50|I'Ipss and
thereby soil accumulation in the lower slope position of the
land.

0bpa3oBaHVe KOpkM Ha

MOBEPXHOCTM MO4B/ 3aneqaTbiBarne yBEANHUI. cokparn. As runoff is controlled by conservation measures, soil
sealing is reduced.

yNAoTHEeHWE MoYB

yBenun4yun. cokpatun.

Mulching has reduced soil compaction.

NnoyBeHHoe / NoA3eMHoe

opraHuyeckoe BelLlecTBO/ yrnepo o )

P t yrnepoa CHV3MA. ysenuann. The addition of cow manure and composts had improved

soil organic matter content.

pacTUTeNbHbIN MOKPOB

CHuBAN. ysenminn, After |m'p|ement|ng technology, a Iandoyvner has cultivated
all possible spaces on the land. Improving land cover by tea
was also evident.

6romacca/ cogepxaHvie yrnepoja B

HaAsemHoi bromacce CHUSUA. yBenuau. Application of organic inputs increased biomass production
of all crops.

pa3Hoobpa3sve ¢paopbl

CHM3AN. yBenuun. After implementing this technology diverse crops were

introduced to the small unit of land.
nosnesHble BUAbI (AOXAEBbIE YepBY,
NbIINTENN, HEKOTOPbIE XULLIHUKUA CHU3MA. ysenunuun. . )
OMBINMITENIV, HEKOTOPBIE XVLLy ) An increase in earthworms and honey bees was observed.
pasHoobpasvie MecToobuTaHnin

CHM3AN. yBenuumn. An increase in crop diversity may have introduced new

habitats at a micro-scale level.
6opbba c BpeguTenamu/ 6onesHAMN
Reduced application of chemical fertilizer had led to less

CHysMA. ysenuann. succulent crops and increased resistance to pests/
diseases. Natural pesticides sprayed mal also help keep
crops healthy.

BbIBPOChH! YINEeKNCIOro rasa u
NMapHUKOBbLIX ra3oB ) .
yBenum. B Aer'ob!c compostmg would help to redgce methane
emissions. Control in excess urea application may also be
led to a reduction in nitrous oxide emission.
BnvsiHve 3a npeaenamuv TeppuUTOPUN NPUMEHEHUS
OTNOXEeHWEe HAaHOCOB HUXe Mo
TeYeHuo
ysenvunn, P SLM measures such as SALT methgd, terraces, stone bunds
and crops planted along contour lines prevent runoff and
reduced downstream siltation.
3arpsisHeHve NoA3eMHbIX/ peyHbIX
BO/, A . .
yBenuam. cokparun. As an application of ;ynthetlc chemlcals'was reduced, and a
proper farm waste disposal system was implemented, the
removal of chemicals was controlled.
Wocat SLM Technologies Crop-livestock integration to enhance soil productivity 7/9



bydepHasn/ unbTpaLmMoHHas
CNnoco6HOCTL (MouB,
pacTUTeNbHOCTY, BOAHO-6010THbIX
yroguii)

yllep6 npuieratoLwmm nonsm

CHU3UA. v [ yayuwmn, Application of organic substances to soil and increased
ground cover had improved filtering capacity.

yBenuuun. v cokpatun.
Restricted movements of the cows.
yllep6 obbekTaM MHPPaCcTPyKTypbl
06LLero/ 4YacTHOro NoabL30BaHNA yBenandn. / coKparu. .
- Restricted movements of the cows.
BO3/eCTBME MapHVKOBbIX ra30B
ysenuunn, AN coxparnn, Will have reduced the emission of methane and nitrous

oxide from manure. A reduction in urea application would
have reduced the emission of nitrous oxide.

AHAJTNZ 2PPEKTIBHOCTN 3ATPAT

Hackonbko nony4vaemblivi pesynbTaT CONOCTaBUM C NepBOHaYasbHbIMU BOXKEHUSIMU
S¢dekTMBHOCTL 3aTpaT B
KPaTKOCPOYHOI nepcrekTuse
SddeKTMBHOCTL 3aTpaT B
AONTOCPOYHON NepcnekTvee

KpaliHe oTpuual MEHO v OYeHb MNO3UTUBHOE

KpaiiHe oTpuual MbHO v O4YeHb NO3UTUBHOE

Hackonbko nony4vaemblii pe3ynbTaT COMOCTaBUM C 3aTpaTaMuy Ha TeEXHUYeckoe 06Cy>KnBaHme
S¢pdekTMBHOCTL 3aTpaT B
KpaTKOCPOYHOU nepcrnekTse
SdPeKTBHOCTL 3aTpaT B
AONTOCPOYHON NepcnekTvee

KpaliHe oTpuual MEHO v OYeHb MNO3UTUBHOE

KpaVIHe oTpuual bHO v O4YeHb NO3UTUBHOE

According to the land user's perspective implementation of this technology provided net benefits from tea, vegetables and dairy farming
compared with establishment and maintenance cost. In the beginning, land users had to invest substantial amount of money to establish this
technology. However, short-term and long-term returns could cover the cost involved in establishment and maintenance of the technology.

VN3MEHEHWE KJTMMATA

[MocTeneHHoOe N3MeHeHne KimmaTa

cpeaHerojoBble TeMnepaTypbl yBe1MYNN0ChH OYeHb MI0X0 v 0YeHb XOPOLLIO
Ce30HHbIE TeMnepaTypbl yBeN4IoCh oueHb NAoxo v 0YeHb XopoLLo Ce30H: Ce30H A0X/Ael/ BNaXHbIV ce30H
Ce30HHble TeMnepaTypbl YBeNYNI0Ch 0YeHb MNA0X0 Z 0Y4eHb xopoLuo Ce30H: Cyxoii ce30H
cpefHero4oBoe KONNYeCTBO 0CaAKOB CHUSWIOCL gueHb nnoxo v OU€eHb XOPOLLO
Ce30HHOEé KONNYeCTBO 0CaAKoB CHU3NNOCh 0YeHb NI0X0 g 0YeHb XopoLLo Ce30H: Ce30H A0XAe i/ BNaXHbI ce30H
C€30HHOEé KONMNYecTBO 0CaAKoB CHU3UNOCh oYeHb NI0X0 7 04eHb xopoLLo Ce30H: Cyxoii ce30H
3KCTpeMaﬂbe|e ABJ1eHWs, CBA3aHHbIe C U3MeHeHeM KinmMmaTta (CTVIXVII‘/JIHbIe GEACTBMR)
3acyxu oueHb N10X0 4 OUeHb XOpoLLo
anuaemMmmn oueHb NAoXo 4 0YeHb XOpoLLOo
HaleCcTBMA HaCeKoMbIX/ nopa>eHma YyepsamMn oYeHb M0Xo 4 OYeHb XOpPOLLO
[Jlons 3emnenonb3oBarteneit (B MpoLeHTax), MPUMeHSIOLLMX Cpeav npumeHsitoLmx TeXHOI0r o 3eMJ1enosib30oBaTtesnei,
TexHonoruo KaKoBa A0S N1L, NPUMeHSIoLLMX eé No CO6CTBEHHOMN
OTAeNbHbIE Cyydau/ SKCrepUMeHT VHMLUMaTMBe, T.e. 6e3 KaKoro-nN1M6o MaTepuanbHOro
1'1172004’% CTUMY/IVIPOBAHWSA CO CTOPOHbI?
> 50% 0-10%
11-50%
51-90%
91-100%

Yuncno JOMOX03UCTB U/NAW NIOLWAAb NPUMeEHEHNSs
The technology was introduced to about 10 farms but except one land user, others were unable to spend on developing technology irrespective
of partial funds generated from other sources.

Bbina nu TexHonorusa Y3MN moaneuLumpoBaHa B HeAaBHee

BpeMSs C Lie/1bio aganTtaunm K MeHSIIOLLMMCS YCI0BUSIM Cpefibl?
Ja

HeTt

K KakmM MEeHHO U3MEeHSILMMCA YCT0BUAM cpefbl?
M3MeHeHuna knmmaTa/ JKCTpeManbHble NnorogHble ABNeHNA
M3mMeHgrLumecsa ycnosua pblHKa
[OCTYMHOCTb paboyeit cuabl (HanNpymep, 13-3a MUrpauum
HaceneHws)

3AKTHOYNTE/IbHBIE MOTOXEHWSA 1 M3B/IEYEHHBIE YPOKW

CunbHbIe CTOPOHbI: MO MHEHUIO 3emsenosib3oBarenen Cnabble CTOpOHbI/ HepocTaTkw/ pUCkn: N0 MHEHNKO
3eM/1enosib30BaTeNeiBO3MOXHbIE nyTun npeojoneHus
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After providing a proper shed for cows, it was possible to provide
adequate feed and water for easy consumption of cows. This led
to a significant increase in milk production.

Direct application of cow dung and liquid organic fertilizer for tea
and vegetables led to an increase in crop yields and improved soil
fertility.

As benefits are higher in monetary terms in comparison to the
costs of investment for this technology, neighbourhood farmers
who rear animals are encouraged to follow this technology.
Reduction in chemical fertilizer usage reduced the cost of
production.

With the implementation of new technology, the number of pests
and diseases incidences declined.

Crops and fruits are often damaged by wild animals. Therefore the
maximum profits cannot be achieved. The landowner is with the
opinion is that damage caused by wild animals could be stopped
by constructing a steel fence around the land. However, farmer is
unable to afford or such as the cost is very high.

Establishment of this technology requires considerable amount of
money which is beyond the income and purchasing power of
farmers with low income. Providing partial funding by government
or private sector organizations would help farmers to initiate the
establishment of at least one or two components of technology.
Attitudes of neighboring farmers on dairy farming should be
changed as a profit oriented business. Introducing training
programs and demonstrations at the successful farm would

encourage other farmers to use the technology.
CunbHbIE CTOPOHbLI: MO MHEHUIO COCTaBUTENSA NN

OTBETCTBEHHbIX CNeLnanncTos
e This technology is easy to promote on the farmland due to the low
cost involved and multiple benefits are visible. This technology
has changed the attitudes of farmers that dairy farming could be

Cnabble CTOpOHbI/ HepocTaTkw/ PUCK: N0 MHEHWIO cCoCTaBuUTena
NN OTBETCTBEHHbIX CNeLaICTOBBO3MOXXHbIE NYTU

npeogoneHuns
e The landowner does not record profits that earn from his farming

profitable and support crop cultivation.

Before implementing this technology landowners had to work
outside to earn money. As the income increase with the
establishment of the technology, landowners could spend more
time on other farming activities onsite .

Modernization of cattle farms enable zero-grazing so that land

activities. He doesn't have a good idea about the overall income of
his farming activities per month. The landowner should change
attitudes toward income recordings.

People should be aware of these SLM technologies, SLM

knowledge and benefits. Government and private sector should
invest in and implement SLM training programs.

user was able to spend additional time for other farming e Limited availability of modern technologies in cattle farming and
activities. crop cultivation affordable to middle income farmers. Modernize
e The landowner does not need to depend on government or private farming with biogas technology, harvest tea with the cutter,
sector funds to improve their farming activities. prepare wormy compost and compost tea for tea cultivation.
e Lack of properly established marketing channel for selling
products. Improve the product quality, or technology to develop
value added products targeting supermarkets.
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