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Hedgerow technology (Henan)
Ghase har Prabadhi (Main Contributor: Gyanbandhu Sharma, LI-BIRD)

TOAOPXOW1OJ1T

A technology that uses hedgerows to help establish terraces on sloping land; farmers
learn improved methods to manage a cultivation practice that stabilizes the soil,
enhances food production, and adds to on-farm cash income.

Hedgerow technology provides options and opportunities for farmers working on sloping land.
These hedgerows are a soil conservation measure but they also help to generate additional
biomass and fodder and/or income for marginal farmers; in addition, they offer the added
benefit of helping to balance the ecosystem and to address climate change by encouraging
biodiversity. This improved version of a local technology makes maximum use of indigenous
knowledge and adds to it by making available the latest scientific knowledge.

Purpose of the Technology: Farmers have traditionally selected Blants for hedgerow
cultivation based on practical considerations such as the availability of seeds and seedlings,
how well seeds germinate, how well the plants grow and how well they can be coppiced, their
branching habit, the amount of biomass they can produce, and how much cash the crop can
1%enerate. The?/ made these choices without the benefit of any external input or scientific

nowledge, relying solely on what they have been able to observe locally over the years. The
participatory technology development process aims to help farmers by providing them with
scientific input to augment their traditional knowledge on the selection, plan, and design of
hedgerows. Over a very short time, the farmers learn to make good use of the new
information and start enjoying the benefits that the improved agriculture yields in terms of
social, economic, and environmental benefits.

Establishment / maintenance activities and inputs: The following steps outline how
hedgerows can be established on sloping land:

+ A participatory designing and planning process is used to choose which sloping lands will be
cultivated and to select which hedgerow species are to be planted. Trained manpower is
recruited with the help of farmers and other related stakeholders.

* The necessary materials such as A-frames, seeds, and seedlings are prepared.

* The technology is implemented in the field by trained manpower.

* The hedégerow seedlings are regularly maintained.

* The land users participate in periodic monitoring and evaluation of the technology. They
report on progress and provide feedback.

Hedgerow technology

Hedgerow terraces are slowly formed when fodder and forage plants are cultivated along the bunds (Gyanbandhu Sharma)

BAVIPLLINJI

Bampwiun: Gorkha, Tanhun, Chitwan,
Makwanpur, Nawalparasi, Dhading district,
Henan

AVYH WVHXXWArIsHA XamparacaH TeXHosorm
H3BTPYYJIC3H raspbiH TOO:

COHrocoH 6aipLunyyAbIiH rasapsyviH
xon6ont
® TOLOPXOWryr

TexHOoNorniiH TapxanT: rasap 433p Xur4
TapxcaH (approx. 1-10 km2)

Tycraii xamraananTTaii rasap HyTart?:

X3p3arKuUnTuiiH orHoo:

HyTarwyynnsiH Tepen
[asap awmrnaryzblH caHaauyunraap
YnamxnanTt CUCTEMUAH X3¢ar (> 50 xwn)
Typwnnt/cypanraaHsl yp AyH
lafHbl TOCeN/XeTeNn6epuiit
LIMXN3ITINM3P
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Initial stage of establish
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ing hedgerow technology on sloping land (Gyanbandhu Sharma)

TEXHO NIH AHT A

YHACH 30pUNnro

YANABIPAINNIAT Calipyynax

raspblH JOPOWTALIT Byypyynax, CIPruiinax, HOXeH CIPrasx
3KOCUCTEMUIAT Xxamraanax

CaB raspbIr xamraanax (ycHbl 3x/ rofiblH agar) - bycaz TeXHONOrnTom
xocnyynax

61ONOTNIAH TEPeN 3yMNNIAr xamraanax / caixpyynax
raMLUriAH 3pCAANIAT Byypyynax

YYP aMbCrafiblH eepunenT/ sKCTpUM 6aingan 6010H TyyHUIA
Heneeneny AacaH 30XMLOX

YYP aMbCrablH 66punentT, TYYHWUI yp Heneer baracrax

YP awwurta 34WnH 3acrniid Heneer 6uii 6oarox

HUIAraIMZ, Y3YYN3X VP Heneer 6uii 6o1rox

Fa3pbIH OPOATONTOM X01600TON 30pUNITO
raspblH JOPONTNIOOC ypbAYMIaH CIPrUAnax
[a3pblH JOPONTALIF Byypyynax
Xy4T3li JOPOWTCOH ra3pbir HOXOH CaPrasx/ caxpyynax
raspbiH JOPOATONZ AacaH 30XMULIOX
xonéorgonryi

['T™M 6ynar
e HanyyrmniiH apra xamxia3

lasap awwvrnant
Har ra3p HyTrAH XaMX33HJ, X3P3DKUX XONUMOT ra3ap awmrnant: TUim -
XAA-H olixxyynant

TapuanaHruiid Tan6ai
g ® H3rHacTyp tapma
Xung ypraman yprax yampabiH Too: 2

K BaiiranviiH oii / mogToii rasap

YcaH xaHramx

balranwiiH ycanraatari
balranuiin/ycanraatar apra XoCoNCOH
6yp3aH ycanraatan

JlopoiiTonbiH Tepen
%4744 xepc ycaap 3BApax - Wt: XepcHUii rajaproiH yraaraan

XOPCHU XUMWIAH AopoiiTon - Cn: Ypxun wum 6a ansmar
Byypax (3N3raANAH LWanNTraaHryi)

aX

'TM apra xam»33
Wﬂmﬁ YpramibiH apra Xxamkaa - V1: Mog 6a 6yT, ceer

N

MeHe>XMeHTUIAH apra Xxamkad - M1: Masap awmrnanTbiH
X3N63pUlir eepunex

TEXHUKWINH 3YPAT

TeXHVKUIAH Y3YYI3NTYYA
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Hedgerow technology on sloping land; note that the hedgerows help to
stabilize the land and to control soil erosion and runoff.

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

Main technical functions: control of dispersed runoff: retain / trap,
Prevent Soil erosion

Secondary technical functions: reduction of slope angle, stabilisation
of soil (eg by tree roots against land slides), increase in nutrient
availability (supply, recycling,...)

Author: Bir Bahadur Tamang

BN BONITOX BEA APYUIAX: YT AXXUNNIATAA, MATEPVIATT BA 3APAIAT

Matepman, 3apA/iblH TOOL00 3apAang Heneenex XaMriiH Yyxan Xy4YuH 3yinc

e TOOLOOJICOH 3apANyys: TeXHONOrMIAH HINK TyC Byp (Xamx33 6a The cost of implementing this technology is dependent on the
TanbanH Hapk: ha) gradient of the slope (and other geographical features), the local

e 3apgan TOOLOXOA alumriacaH Bantot: AM.Aonnap cost of the seeds or seedlings, and the availability of labour. The

e BantoTblH xaHW (am.gon): 1 am.Aon = TOA0PXOMryii technology has a low to average cost for implementation. Locally

o Har eApuiiH aXXnnyHbl XeA6AMep XeNCHUN AyHAax: 2.7 available seeds and seedlings and locally trained manpower and

resources are valuable low-cost inputs for implementation. The
technology has a higher likelihood of adoption in some social and
physiographic areas, especially where land users can integrate their
own expertise with scientific knowledge. Many factors play a role in
determining whether the technology is effective and sustainable and
whether farmers are willing to adopt it; these include that if the
technology is demand driven, it is more likely to be adopted, and if
land users can use inexpensive local resources they are more likely
to try it. All costs and amounts are rough estimates by the
technicians and authors

X3pamKyyaK 3X13X34 LWaapAnarataii yiin axuniaraa

1. The equipment that is needed for planting is collected and prepared; this can include such things as A-frames, spades, and sickles.* The
hillside where the technology is to be implemented is first cleaned and groomed to make way for the new hedgerows.« Contour lines are
demarcated.* The seeds and/or seedlings are planted along the contour lines. (Xyrauaa / gaBTamx: None)

Buii 6onroxopa Waapaaraax matepuan 6a sapgan (per ha)

3apgan | HwiAt gyHraac
3apA/ibiH H3p, Tepen X3IVDKNX HIMK Too xamkas H?;ﬁ:;g::) GYpuiiH ::I_:: aLumrnarLa:l‘/‘la:
(Am.gonnap) TesiceH %
Xepenmvep 3pxs3nT
Prepare and plant along the contour lines |persons/day/ha | 10.0 | 2.7 | 27.0 | 100.0
ToHor TexeepemMX
Tools |ha | 1.0 | 32.0 | 32.0 | 100.0
Tapyman matepuvan
Seedlings |ha | 1.0 | 68.0 68.0 100.0
TexHosnorm 6umia 60/rox HUAT YH3 epTer 127.0
TexHo/10rv 61T 60/IrOX HUUT YH3 epTer, am.40/11ap 127.0

Apuwnraa, ypcran yinn axunnaraa
1. The hedgerows are weeded and cleaned to discourage unwantedplants and pests.+ Enrichment planting: The hedgerows are pruned and the
clippings are mulched.» Manuring (Xyrauaa / gastamx: None)

Apuwnnraa, ypcran yin axunnaraaHg waapgaraax Matepuan 6a sapgan (per ha)
3apgan | HwiAT gyHraac
3apa/ibiH H3p, Tepen X3MDKMX HIMK Too x3amvk3a3 H?;ﬁ:‘::::pi; 6ypuiiH :;:-: ammmarza:;:
(Am.ponnap) TesIceH %
Xepenmvep 3pxianT
Maintenance of hedgerows |persons/day/ha | 26.0 | 2.7 | 70.2 | 100.0
Tapvman matepuvan
Seedlings |ha | 1.0 | 34.0 | 340 | 100.0
Boppoo 6a 6uouup,
Compost / manure |ha | 1.0 | 20.0 20.0 100.0
TexHoNorniiH apuwiraa/ypcran yiin axwuiaraaHg Lwaapgargax HUAT YH3 epTer 124.2
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| TexHo/oM apunnax 6a ypcra axsibiH HAAT yHI epTer, am.40/11ap

| 124.2 | |

BAVNTANTMINH HBXLOeN

XXnnuidH gyHaax xyp TyHaac

<250 mm
251-500 mm
501-750 mm
751-1,000 mm

1,001-1,500 mm
1,501-2,000 mm
2,001-3,000 mm
3,001-4,000 mm
> 4,000 mm

Hanyy
xaBTra (0-2 %)
6ara 33par Hanyy (3-5 %)

AYHA 33p3r Hanyy (6-10 %)

x3Brui (11-15 %)
Hanyy (16-30 %)

ux Hanyy (31-60 %)
aru, Hanyy (>60 %)

XepcHwuii 3y3aaH
MaLl HUMMRH (0-20 cm)
HUMMH (21-50 cm)

AYHA 33par 3y3aaH (51-80 cm)

3y3aaH (81-120 cm)
Mall 3y3aaH (>120 cm)

I'YHWIA yCHBI TYBLUVH
rajapraac
<5M™m
5-50 m

>50m

3YWNWiAH 0N10H AH3 6aligan

Nx
AyHA 33p3r
Bara

Arpo-yyp ambcranbiH 6yc
YAArN3T

Ynnrnar
xarac xyypari
Xyypam

FagaprbiH xan63p
T3rw eHAepner/ tan

HypYy
YYNbIH 3HMP

[0B TONTOA,

631
XOHAWM

XepcHuii 6yTaL, (BHreH xepc)
6YAYYH/ XeHreH (31capxar)
AyHZAAX (3NC3HLPP,
LaBpaHuap)
HapWIMH /xyHA (LWaBapnar)

lFapaprbiH YCHbI XYPT33MXX
XaHranTTam
cavH
AYHZA 33par

XaHranTryii/ 6avxryi

AMbJApax OpYHbI OJIOH SIH3
6anpan
Nx

AYHZA 33par
bara

Yyp ambcranbiH Y3YYA3ATYYA
Thermal climate class: subtropics

JlanaiiH TYBLLHeeC A33LXMN

eHzep
0-100 4.1.4. M.
101-500 4.7.4. M.

501-1,000 g.T.4 m.
1,001-1,500 4.7.4 M.
1,501-2,000 A.7.4 M.
2,001-2,500 g.7.4. M.
2,501-3,000 g.1.4. M.
3,001-4,000 4.T7.4 M.
> 4,000 4.7.4. M.

XepcHuii 6yTaL, (ragapraac
poot > 20 cm)
6YAYYH/ X6HreH (31¢3pXxar)
AYHAAX (3NC3HLURP,
LwaBpaHuap)
HapuiAH /xXyHA (LWasapnar)

YcHbI YaHap

(6onoscpyynaaryii)
CaliH YaHapblH YHAHbI YC
MyYy YaHapblH YHAHbI YC
(U3B3pLUYYNX
LwaapanaraTari)

36BX6H rasap TapviaiaHrmiiH

3opuynantaap awumrnax
(ycanraa)
alumrnax 6010MXryii
YCHbI YaHap rax:

TexHONornir HIBTPYY/ICIH

rYArap Hexuen
XOTrop Hexuen
xamaapanrym

©OHreH XepcHUIA An3mMaruiiH
X3aIMXK33
nx (>3 %)

ayHa (1-3 %)
6ara (<1 %)

YCHbI f,aBOKWATBIH
TYBLUMHWIAT OpYHbI acyyaan

ra Toougor yy?
Tniam
Yryi

YepuiiH AaBTaMx
Twim
Yryri

TEXHOJ/IOTM H3BTPYY/IC3H FA3AP ALUVTNATY/AbIH TOAOPXOWNONT

3ax 333/IUAH YUK XaHgnara

aMb 3yyx apra xan63puiH
(eepuiiree xaHrax)
XONMMOT (aMbxupraa 6a

xyAanaaann)

Xyfanjaa HamaaHbl/ 3ax

333/1UIAH

CyypVviH 3CB3N HYYAWIAH
CyypbLuman
Xarac-HyyA3nuinH
Hyyaanuiin

©pXUINH 30puynantaap
alumrnax raspbliH Tan6aii
<0.5ra
0.5-1ra
1-2ra
2-5ra
5-15ra
15-50 ra
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OpnorbiH 6ycag 3x yycBap
Hwnint opnorbiH 10 %-nac
A00LL

HwiAT opnoreiH 10-50 %

HuiAT opnorbiH 50 %-mac g33Lwu

XyBb XYH 3CB3/1 6YNTYYA
XyBb XYH / epx
6y13r / ONOH HUATUIAH
XOpLLOO

AXUNTaH (KOMMNAaHW, 3aCriH

rasap)

Xam>33

6ara-xaMxa3HUI
OYHA-XIMIIHWNIA
TOM-X3MXKIIHWIA

YumH33131 6aiANbIH TYBLUVH

H3H A4yy
aayy

LyHAAX

CIZEEEYET

MaLl YMHIN3T

Xywc
3M3IT3M
3parTari

Fasap emunen
TOPUIAH
KOMMaHM
H3rANWIAH/ TOCrOH
6ynar
XyBb XYH, 6MUNIAH
PPYUUAMIYM
XyBb XYH, 6MUYUIH
MPPYUUAMITIN

Hedgerow technology

MexaHuK>XXyynanTblH TYBLUVH
rap axun
epAnIH xecer

MeXaHWUKXCaH / MOTOPTOW

Hac
XYYX34,
3anyyc
AYHA Hac
axmymar Hac

lasap awwmrnax apx
H331TT3 XYPT3X (30XMOH
6anryynantryi)
HArANVAH X3163p33p (30XMOH
6anryynantramn)
TYPI3CUIH XaN163p33p
XyBb XYH

Yc awmrnax apx
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50-100 ra
100-500 ra
500-1,000 ra
1,000-10,000 ra
> 10,000 ra

O34 6yT3L, YRNUNATIZHWIA XYPTIIMXK

3pYYA M3HA aayy L7 L caitn
60n0BCpON sayy 7 [ caitn
TEeXHVIK 36B/16r66 sayy 7 [ caitn
X646/MeP 3PX/I3NT (KULL3 Hb, XAA- 7 .

aac eep) aayy canH
3ax 3331 aayy 7 caiiH
IPUNM XYUHUIE XaHramx sayy 7 [ caitn
3aM T33B3p aayy 7 caiim
ycaH xaHramx 6a apuytran sayy 117 caifn
CaHXYYTUAH YANYMAT3 aayy 7 caiim

H33NTT3 XYPTIX (30XMOH
6anryynantryi)

HAMANNIAH X3N163P33p (30XMOH
barryynantran)

TYP33CUIAH Xan63p33p

XyBb XYH

HBJ166

HwWiAiram-3 4niiH 3acruniiH yp Henee

Yp TapuaHsbl ypra, 6yypcaH Y H3M3rACOH
T3X33N1 YANABIPAIN 6yypcaH Y| H3M3rACcaH
6YTI3r43XYYHUIA ON0H STH3 X3163p 6yypcaH v H3M3IACIH
TapuanaHruiH ycanraaHbl yCHbl

X3p3rup3 HamaracaH 4 ByypcaH
XAA-H 3apaan HamaracaH v ByypcaH
Op/1I0rblH ONTOH SIH3 3X YYCB3p 6yypcaH L4 H3M3rACoH
Initial cost high [ v low

very steep slope (>30 degree) unsuitable [V suitable
time to become well established long ||V short

HwWiAiram-coénbiH yp Henee
XYHCHWIA atoynryii 6arigan/ eepuinH

Reduce need for external agriculture inputs

The hedgerows provide fodder and forage for animals;

selling or bartering fodder helps to diversify food sources for
humans and can also be a significant source of income.

6yypcaH (4 caiixupcaH
X3P3ry33r XxaHrax P P
OIOH HUATUIH MHCTUTYL| cynapcaH 4 63XKCIH
MM/ ra3pblH JOPOWTABIH M3AN3T 6yypcaH /| calixupcaH
Empowerment of the community reduced v [ improved
livelihood and human well-being
reduced v improved
SKONOTUIAH Yp Henee
rafaproiH ypcay, HamsracsH ¥ ByypcaH
XOPCHUIA Ynir 6yypcaH v H3M3rAC3H
XOPCHUI OpraHunK HarA31/ XepCceHs,
6yypcaH Y| HIM3rACaH
aryynargax kapboH
raspbliH 433pxu / OOPXM KapbOoH 6yypcaH Y H3M3rAC3H
ypramiblH Tepen, 3yin 6yypcaH v H3M3IACaH
XOPTOH LLIaBX/©BYHNIM XAHANT 6yypcaH v H3IM3rAC3H
competition for water, sunlight and )
. increased (4 decreased
nutrients
33pranass Tanbanig nnpax Henee
rosiblH aAart nar wasap
HamaracsH 4 ByypcaH
XypuMTAargax
6ydepnax/Lyyx YagaBxu (xepc, N
6yypcaH 4 caiixumpcaH

ypramar, yc Hamrapxar rasap)

OPTOr BA ALUTMWH LUNHXWNTDD

Buii 6onrox 3apAanTaii xapbLyynaxaz 0N1CoH aur
BornHo xyraliaaHz 3praH Tenergex

o Mall ceper v Mall 3epar
6aligan P P
YpT xyrauaaHg 3praH Tenergex

< Mall ceper Y Mmal 3epar
6arigan

Ypcran sapgantaii xapbLyynaxaz 0/1CoH aur
BOrMHO XyrauaaHg 3praH Teneraex

6aigan Mall ceper (4 Malll 3epar

Wocat SLM Technologies Hedgerow technology

5/7



YpT XyrauaaHz 3praH Tenergex
6arigan

YYP AMbCIrAJ/1bIH ©66PY16/1T

Yyp ambcranaac xamaapax atoyn (ramwumr)

MaLl ceper ¥ MaLu separ

OPOH HyTIMIiH aagap 60poo Maw myy || MaLll CaiiH
FaH ravmr maLu Myy 4 MaLw caiiH
HYTATLLUYYJTIAX BA JACAH 30XLIOX

TyxaliH HyTar A3BcrapT TeXHONOIUIAr HIBTPYY/ICIH rasap TeXHONOTWIAr HIBTPYYNCIH 6YX XYMYYCWIH X34, Hb MaTepuannar

alumMrnaryfibiH XyBb ypaMmLuyynan aBanryiiraap TeXHOOMMIAM Xap3rKYY/ICaH 63?
XKNLW33/ TypLInnT 0-10%
1-10 % 11-50%

11-50% 51-90%
> 50% 91-100%

XamparacaH epx 6a/3cB3an raszap HyTrUAH X3MXK33
450 households in an area of 1- 10 sq km (10 - 50 persons per sq km)

TexHonorM Hb ®BPUNEraAex 6y Hexuen 6aigans gacaH
30XMLOXbIH TY/1 ©60PUNOraceH yy?

Tuiim

Yryn
Simap eepunenTeHs 3m33r B3?

YYyP aMbCrablH epysienT/ 3KCTPUM Y3330

3aXx 333/1UMH eepynent
AXKNN XBA6MEP 3PXN3X 6ONOMXK (K.Hb LLNAXNX XOA46/1Te6HU

yamMaac)
[aByy Tan: rasap awwmrnarumiiH 6ognoop Cyn Tan/ pytargan / a3pcasn: razap awimraardymiii
[aByy Tan: SMX3Trary 3Cean 6yCas M3A33/13/1 OrcoH XyMyycuiiH  OOAT00PAABAH Tyynax 60N10MXyYA
6oa100p Cyn Tan/ pytargan / 3pcaan: 3SMX3Trary acBan 6ycag M3433/131
e Effective control of soil erosion on sloping land erceH XyMyycuiiH 6oanoopaaBaH Tyynax 6010MXKyya
e Hedgerows are difficult to establish on steep slopes and in areas
How can they be sustained / enhanced? This vegetative measure where the soil is dry and degraded Increase moisture in the soil
of planting along contour lines can be sustained in the long run by by mulching the hedges
initially selecting species preferred by farmers and by continuing e Hedgerows take a long time to establish Increase the amount of
to maintain them manure (compost, crop residue) added to the hedgerows and add
e Improved soil fertility more frequently. Increase the frequency of weeding and cleaning.
e |t is difficult to establish bio-terraces on steep land Reduce the
How can they be sustained / enhanced? Hedgerows help to spacing between hedgerows and grow tree species. Remember
increase soil fertility because they trap water and sediment on that that this technology is not recommend for very steep slopes
the terraces; leguminous hedgerow plants fix nitrogen in the soil e High initial cost Make maximum use of local resources and local
and when they are mulched their residues increase organic labour
matter in the soil. e Hedgerows threatened by free grazing of animals Control grazing
e Quality fodder and forage production in the area

How can they be sustained / enhanced? Hedgerows produce
fodder and forage for livestock
e Bioterracing

How can they be sustained / enhanced? When leguminous plants
with deep roots are used in the hedgerows they help to anchor
the edges and over time, as the soil accumulates, bioterraces are
established.

e High adoption potential

How can they be sustained / enhanced? This technology is simple
to implement using only local resources and is assured of
replication since it was demand driven
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CYYPb M3A33J1271YY/,

OMX3Trary XsiHaH Toxuongyynardmg, XsHary
Shreedip Sigdel David Streiff
Alexandra Gavilano

BapumT)KyyncaH orHoo: 11 8-p cap 2015 CyynuiiH winH3unan: 04 6-p cap 2019

M>p33131 erceH XyH
Shreedip Sigdel - [TM M3praxunTaH
Gyan Bandhu Sharma - 'TM M3praxunTaH

WO CAT M3433111IAH CaH JaxXb 6YP3H TOAOPXOANONT
https://qcat.wocat.net/mn/wocat/technologies/view/technologies_1685/

Xon6oraox N'TM mapg3snan
Approaches: Participatory hedgerow management https://qcat.wocat.net/mn/wocat/approaches/view/approaches_2530/

BapuMT>XXyynanTbIr 30X1OH 6aliryysncaH

Bariryynnara
e |CIMOD International Centre for Integrated Mountain Development (ICIMOD) - Henan

e Local Initiatives for Biodiversity, Research, and Development (LI-BIRD) - Henan
Tecen

® TOZOPXOWryr

Fon cypBanx 6apumT cant

e Factors responsible for acceptance or rejection of SALT and other technological options suitable for shifting and sloping land cultivation
areas, Technical Paper submitted to Hill Agriculture Research Project (HARP), Regmi, BR; et al. (2004),:

e Aresource book: Integrated hedgerow technology (in Nepali), Sharma, G; Regmi, BR; Tamang, BB; Shrestha, PK (2008):

e Manual on contour hedgerow inter-cropping technology, ICIMOD, 1999:

e Impact of contour hedgerows: A case study, Focus on Godavari No 3. Kathmandu, Nepal: ICIMOD, Ya, T; Murray, AB (eds) (2004):
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