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Eyebrow pit and drainage trench with grasses along the ridges of eyebrows and trenches (Bhuban Shrestha)

Rehabilitation of degraded communal grazing land (Henan)

Kshetigrasta samudayik charan bhumi ko punaruththan (Nepali)

TO/OPXOW1O0JIT

Rehabilitation measures, including eyebrow pits and live fencing, were implemented
on degraded communal grazing land to reestablish a protective vegetative cover

An area of heavily degraded grazing land was rehabilitated by establishing eyebrow pits to
control and harvest runoff, planting trees and grasses, and fencing the site to control grazing.
The main purpose was to re-establish vegetative cover on the almost bare, overgrazed site.
The site is community land of the 40 households (240 people) of Dhotra village in the Jhikhu
Khola watershed. These Ipeople are very dependent on this area due to the lack of alternative
razing sites. The rehabilitation site is surrounded by irrigated cropland downstream, grazing
and, and degraded sal (Shorea robusta) dominated forest. Rainfed forward-sloping terraces
immediately adjoin the site.
About 130 eyebrow pits were du% together with catch drainage trenches. Several species of
grass and fodder were planted along the ridges of the eyebrows and drainage trenches.
Contour hedgerows were established between the eyebrow pits and trenches, and trees were
Elanted just below the pits. The maintenance is quite easy: the vegetation needs to be cut
ack from time to time and the pits cleaned before the pre-monsoon period. The remaining
bare areas should be revisited each year and replanted.
The area has a distinct dry season from November to May and a wet monsoon period from
June to October. Annual rainfall is around 1200 mm. The site has red soils that are highly
weathered and, if not properly managed, are very susceptible to erosion.

BAVPLUWJI

Baipwwun: Kavre Palanchok/ Dhotra village,
Jhikhu Khola watershed, Henan

AYH WWHXWArI3HA XaMparAcaH TeXHonorv
H3BTPYY/IC3H raspbliH TOO:

COHrocoH 6aiipLunyyAbIiH rasapsyiiH
xon6éont
e 85.68449, 27.68362

TexXHOIOrniAH TapXanT: rasap A33p XUrg
TapxcaH (0.019 km?

TycraiA xamraananTtTaii rasap HyTarT?:

X3parKUNTUIAH orHoo: <10 XUnniiH eMHe
(casixHbl)

HyTarwyynnbsiH Tepen
lasap awmrnaryziblH caHaauywaraap
Ynamxnant cUCTeEMUAH X3¢ar (> 50 xwn)
Typwmnt/cypanraaHsl yp AyH

FazHbl Tecen/xeTenbepuiiH
L3MXISTINM3P

TEXHONOTMWNH AHTUAN

YHACSH 30pUNnro
YVANAB3PASNVIAT Cavbkpyynax

raspblH JOPOATNLIT Byypyynax, C3Pruiinax, HOXeH CIPraax
3KOCMCTEMUIT XaMraanax

lasap awwvrnant
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caB raspbIr xamraanax (ycHbl 3x/ rofibiH agar) - bycaz TeXHONOrUTol
xocnyynax

61ONOTNIAH TOPeN 3YMNNIAr xamraanax / cabxpyynax

raMLUMNAH 3pCAnuiAr Byypyynax

YYP aMbCrafiblH eepunenT/ sKCTpUM 6aingan 6010H TyyHUIA
Heneeneny AacaH 30X1LOX

YYP aMbCranblH epunentT, TYYHUA yp Heneer baracrax

YP awwurta 34WinH 3acrniid Heneer 6uii 6oarox

HUIArAMZ, Y3YYN3X VP Heneer 6uii 6onrox

Fa3pbIH OPOTONTOM X01600TOM 30pUSITO

raspblH JOPOMTNA00C YpbAUMAAH CIPruiinax

[a3pbIH JOPONTALIT Byypyynax

Xy4Tali JOPOWTCOH ra3pbir HOXOH CaPrasx/ caxpyynax
raspbiH JOPOVTONZ AaCaH 30XMULIOX

xonéorgonryi

'T™M 6ynar
e Xepc/ ypramibiH BypXaBY caixpyynax
e YCHbI ypcal, 30xu1Lyynax 60M10H canaanax

Banuy33puiiH rasap
e PaHy

2

YcaH xaHramx

balranwiin ycanraatari
banranuiiH/ycanraataii apra XoCco/aCOH
6ypaH ycanraatan

JlopotiTonbiH Tepen
d

“dﬂdjg Xepc ycaap 3BApax - Wt: XepcHuli raaaprbiH yraaraan

( XepCHUI pU3UK AOpoiATON - PC: Xepc garTapLumx

F'TM apra xam>33
- YpramnbiH apra Xxamkaa - V1: Mog 6a 6yT, ceer

Bapwunra 6aviryynam>kuiiH apra Xamka3 - S4: TarwuncaH 6a

2> WaTancaH Wyyayy, Hyx

MeHe>XMeHTUIAH apra Xamka3 - M5: Tepen 3ynnuniiH 6yTUWiAH
eepuUNenT/xXaHanT

TEXHUKUWH 3YPAT

TeXHUKUIAH Y3YYN3nTYYA
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Technical drawing of layout of vegetative and structural measures.
Location: "Dhotra" village, near Dhulikhel. Kabhre Palanchok district
Date: July 2004

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

Main technical functions: improvement of ground cover, increase /
maintain water stored in soil, water harvesting / increase water
supply

Secondary technical functions: reduction of slope angle, reduction of
slope length, increase in organic matter

o

7 A

Species along eyebrows
lx:clnm:m';:' g

2. Gini grass

g Hedgerows species:
3. Moth napier (cutting) ;
4. Mollasses

Tree species:

. Si i 1. Pain 3. Tithonia
% §E,Tp'a‘°"“‘"" 2’ Chame 4. Flemingia
7. Jointvetch 3. Bakaino :
4. Chilaune Continue up to 24 rows
8. Stylo £ i

continue up 1o 20 rows

Author: A.K. Thaku, Madhav Dhakal

Aligned: -contour
Vegetative material: G: grass
Spacing between rows / strips / blocks (m): 6 m

In blocks

Vegetative material: T : trees / shrubs

Number of plants per (ha): 120

Spacing between rows / strips / blocks (m): 6 m
Vertical interval within rows / strips / blocks (m): 4 m

Trees/ shrubs species: Prunus cerasoides, Michelia champaca, Melia
azedarach, Schima wallichii,Cherospondias axillaries

Grass species: Stylosanthes guianensis, Panicum maximum,
Pennisetum purpureum, Melinis minutiflora, Brachiaria decu

Slope (which determines the spacing indicated above): 20.00%
Gradient along the rows / strips: 2.00%

Wall/ barrier

Spacing between structures (m): 5-10 m
Height of bunds/banks/others (m): 1-2 m
Width of bunds/banks/others (m): 1 m
Length of bunds/banks/others (m): 1.5-4 m

Bund/ bank: semi-circular/V shaped trapezoidal
Spacing between structures (m): 6 m

Depth of ditches/pits/dams (m): 40-50 cm
Width of ditches/pits/dams (m): 1-1.5m

Length of ditches/pits/dams (m): 2-2.5 m
Height of bunds/banks/others (m): 10-30

Width of bunds/banks/others (m): 1-1.5 m
Length of bunds/banks/others (m): 1-2 m

Structural measure: diversion ditch / cut-off drain
Spacing between structures (m): 6 m

Depth of ditches/pits/dams (m): 0-30 cm

Width of ditches/pits/dams (m): 10-30 cm

Construction material (earth): soil resulting from the digging activities
were used to construct eyebrow shaped bunds.

Slope (which determines the spacing indicated above): 20%
Lateral gradient along the structure: 2%

Vegetation is used for stabilisation of structures.

Other type of management: closing for change of management /

intensity level - grazing as well as "symbolic" fencing by small living
fence to delineate SWC area.

BN BONTOX BA APYUJIAX: YIATT AXXUNTIATAA, MATEPUAN BA 3APAAN

Matepuan, 3apAJibiH TOOL00 3apgans Heneenex XaMruiiH Yyxan Xy4uH 3yinnc

e TOOLOONCOH 3apANyYA: TOA0PXOVryi
e 3apaan TOOLOXOZ aluurnacaH BantoT: AM.gonnap
e BantoTblH XaHW (am.gon): 1 am.A0n = TOA0PXOWryiA
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e Har eApuiiH axXunnyHbl XeAeMep XencHUiA gyHaax: 2.00

X3apamKyy/K 3XN13X34 WaapAaaratani yin axunnaraa
1. Planting of tree seedlings and cuttings and sowing of grass seeds. (Xyrauaa / gastamx: before onset of monsoon (June))
2. Drawing layout of eyebrow terraces, drainage ditches, hedgerows on the bare land (Xyrauaa / gaBtamx: before onset of monsoon (June))
3. Digging holes for eyebrow pits, drainage ditches (Xyrauaa / gaBTamx: before onset of monsoon (June))
4. Making sure that all livestock is stall- fed (Xyrauaa / gaBramx: All the time)
5. Establishing small live fences with grasses and shrub cuttings (Xyrauaa / gasTamx: before onset of monsoon (June))

Buii 6onroxop Waapaaraax matepuan 6a sapgan

3apgan | HwAT ayHraac
3apA/ibiH H3p, Tepen X3MKMX HIMK Too Xam>K33 H?;ﬁ:'m':; Gypuiin :;2: ammrnarLav?ﬁas
(Am.gonnap) TOesICeH %
Xeaenwviep 3px/AT
Eyebrow terraces and vegetative measure Persons/day 52.0 | 2.0 | 104.0 | 100.0
Tapvman matepuan
Seeds ha 1.0 6.0 6.0
Seedlings ha 1.0 23.0 23.0
Boppoo 6a 6uouup
Fertilizer ha 1.0 12.0 12.0
Bycap,
Transportation ha 1.0 41.0 41.0
Lunch, tea for farmers ha 1.0 47.0 47.0
TexHonorv 6uii 6orox HUIAT YH3 epTer 233.0
TexHos0rv 61t 60/1rox HAUT YH3 epTer, am.40/1/1ap 233.0

Apuwnnraa, ypcran yiin axunnaraa

1. cutting vegetation (Xyrauaa / gaBTamx: 3 times /year)
2. planting vegetation in any gaps (Xyrauaa / gaBtamx: before monsun /annual)
3. Cleaning of sediment-filled pits (Xyrauaa / gaBTamx: oncea year, before onset of monsoon)

BAVNTANTMINH HBXLenN

Yyp ambcranbiH Y3YyI3ATYYA
Thermal climate class: subtropics

Xunuiin gyHaax xyp TyHzac
<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

xaBTrav (0-2 %)

6ara 33par Hanyy (3-5 %)
AYHZ 33p3ar Hanyy (6-10 %)
x3Brui (11-15 %)

Hanyy (16-30 %)

yx Hanyy (31-60 %)

ary, Hanyy (>60 %)

]S |

XepcHwuii 3y3aaH
MaL HUMMH (0-20 cwm)
HUMI3H (21-50 cm)
AYHZ 33p3ar 3y3aaH (51-80 cm)
3y3aaH (81-120 cm)
MaLll 3y3aaH (>120 cm)

FYHWIA yCHBI TYBLUWH
ragapraac
<5wm
5-50 m
>50 ™
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Arpo-yyp ambcranbiH 6yc
ynnrnar

YniArnar

xarac xyypam

Xyypam

FagaprbiH xan63p
Tarw eHgepner / Tan
Hypyy
YYNbIH 3HMP
OB TONTOZ,
631

XOHANM

XepcHuii 6yTaL, (HreH xepc)
6YAYYH/ XOHreH (31C3pXxar)
AYHAAX (3N1C3HLPP,
LaBpaHuap)

HapWIH /XyHZ (LWwaBapnar)

FajaprbiH yCHbI XYPTI3MXK
XaHranTTam
caviH
LYHE 33par

XaHranTryii/ 6avixryi

Rehabilitation of degraded communal grazing land

ﬂ,aﬂaVIH TYBLUHO6C A33LLUXN

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

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

XepcHuin 6yTaL, (ragapraac
poou > 20 cm)
6YAYYH/ X6HreH (31c3pXxar)
AYHAAX (3NC3HLUBP,
LwaspaHuap)
HapwWIiH /XyHA (LwaBapnar)

YcHbI YaHap

(6onoBcpyynaaryii)
CaliH YaHapblH YHAHbI YC
MYy YaHapblH YHAHbI yC
(U3B3PLUYYI3X
LWaapanararai)
36BX6H rasap TapviaiaHrmiiH
30puynantaap awmrnax
(ycanraa)
alumrnax 6o010mxryi
YCHbBI YaHap rax:

TexXHONOriAr H3BTPYYJICIH
rYArap Hexuen
XOTrop Hexuen
Xamaapanryi

©HreH XepCcHUIA An3MaruiiH

X3M>K33
nx (>3 %)
AYHA (1-3 %)

6ara (<1 %)

YCHbI 4aBOKUNTbIH
TYBLUVHWIAT OPYHBbI acyyaan
rax roougor yy?

Tuiim

Yryi

YepuiiH gaBTamx
Tuiim
Yryi
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3ylinuiiH onoH sH3 6angan
Mx
AyHZ 33par
Bara

AMbApax opUHbl O/10H SIH3
6anpan
Nx

LYHA, 33par
bBara

TEXHO/IOT H3BTPYY/IC3H FA3AP ALLUVTNATY/AbIH TOAOPXOWNONT

3ax 333/1UH Ynr xaHgnara
aMb 3yyx apra Xan63puiiH
(eepuiiree xaHrax)
XONMMOT (aMbxupraa 6a
xyAanpaann)
XyAangaa HarimaaHbl/ 3ax
3331UMH

CyypVIH 3CB3J1 HYYANNIAH
CyypbLuman
Xarac-Hyya3nuninH
HyyasnuiiH

©pxuiiH 30puynanTtaap
alumrnax raspbiH Tan6aim
<0.5ra
0.5-1ra
1-2ra
2-5ra
5-15ra
15-50ra
50-100 ra
100-500 ra
500-1,000 ra
1,000-10,000 ra
> 10,000 ra

OpnorbiH 6ycag 53X yycBap
Hwit opnorbiH 10 %-nac
AooLu

Hwit opnorebiH 10-50 %

HwinT opnorbiH 50 %-nac g3sw

XyBb XYH 3CB3n 6ynryya
XyBb XYH / @px

6Yn3r / ONOH HUATUIH
XOPLLOO
aXWATaH (KOMMaHW, 3aCruiiH
rasap)

Xam>a3

6ara-xaMxasHWM
LYHA-XIMKIIHWIA
TOM-X3MXX33HUIA

[ap 6yT3L, YANUNATIIHUA XYPTIIMXK

3PYY/N M3HA
6onoBcpon
TeXHVK 3eB/16ree

X6,6/IMEP 3PX/ISNT (XKML Hb, XAA-

aac eep)

3ax 3331

3PUNM XYYHUI XaHramx
3aM T33B3p

ycaH xaHramx 6a apwuytran
CaHXYYTUAH YIANYUAr3

anyy 7 caitH
aayy 7 caiiH
anyy ¥ caliH
aayy [ 7 caiin
anyy Y caii
aayy [ 7 caiiu
anyy 7 caitH
anyy |/ caiiH
aayy [ 7 caiin

UnH337131 6aiig/ibiH TYBLUUH

H3H A4yy
aayy
AYHAAXK
UMH33N13T
MaLL YMHI313T

Xytic
EIVEIREY
3p3rTait

la3ap emunen
TOPWIAH
KOMMaHW
H3r4NIAH/ TOCTOH
6ynar
XyBb XYH, ©MUNIAH
[ET BN IEEY
XyBb XYH, ©MUNIAH
rPYNAIITIN

MexaHuIKoKyynanTbiH TYBLUVH
rap axwn
epAnnH xecer
MeXaHUKXKCaH / MOTOPTOM

Hac
XYYX34
3anyyc
AyHA Hac
axumMar Hac

[a3ap awwmrnax spx
H331TT3 XyPTIX (30XMOH
6airyynantryi)

HArANIAH Xa163P33pP (30XMOH
6airyynantrai)
TYP33CUIH X3163p33p
XyBb XYH

Yc awmrnax apx
H33TT3 XYPT3X (30XMOH
6airyynantryi)
H3rAINIAH X3163P33pP (30XMOH
6airyynantrai)
TYP33CUIH X3163p33p
XyBb XYH

HBeJ/166

HwWiAram-3 niiH 3acruiiH yp Henee

TyXalH ax< axyriH opaoro

Hwiiram-coénbiH yp Henee
ONIOH HUNTUIAH NHCTUTYL,

MM/ raspblH AOPONTALIH M3AN3T

MapraaHbIr mMﬁABBpﬂBX

SKONOTUIAH Yp Henee

YCHBbI ypcaly
XOPCHUI Ynr

X8pPCeH bypx3BY

Xepc anaargax

33pranass Tan6aig nnpsx Henee

Wocat SLM Technologies

Byypcar 4 H3M3MACSH Increased carrying capacity of land; about $17 was collected
from selling grass seeds and grass
cynapcaH Y 63XKCIH
collected money used for social work
6yypcaH Y calixupcaH
MyyACaH 4 calixvipcaH
At the beginning a few people opposed the activities
6yypcaH v caxupcaH
6yypcaH Y| HIM3rACOH
6yypcaH Y calixupcaH
about 80 percent bare land covered by the various grasses
HamaracaH v ByypcaH
Rehabilitation of degraded communal grazing land 5/7



roNblH afarT nar wasap

HamaracaH v ByypcaH
XypumMTAargax . S
yp A into irrigation canal downstream

v}

OPTOIl BA ALLUTVNH LUNHXWNJITS3

Buii 6onrox 3apgantaii xapbLyynaxaz o/1CcoH aur
BornHo xyrauiaaHz 3praH Tenergex

o MaLl ceper v Mall 3epar
6aiigan P P
YpT XyrauaaHz 3praH Tenergex

< Mall ceper v Mall 3epar
6aiigan

Ypcran 3apgantaii xapbLyynaxag 0/1CcoH amr
BornHo xyraliaaHz 3praH Tenergex

o Mall ceper v Mall 3epar
6aigan P P
YpT XyrauaaHz 3praH Tenerex

o MaLl ceper v Malll 3epar
6anigan

The high establishment costs of the technology means that the shortterm benefit for the community only matches the costs involved. In the long-
term the environmental benefit of rehabilitated land is high and economically it is positive.

YYP AMbCTAJIbIH ©66PY161T

Yyp ambCranbiH aaxkum eepunent

XUAWIAH ayHAaX TemnepaTtyp ©cent MaLL myy 7 W wiaw caiin

Yyp ambcranaac xamaapax aroys (ramLumr)

OPOH HYTIMiAH aaaap 60poo Maw myy || Y Malll caiiH

OPOH HYTIUVH CanXnH Lyypra MaL myy MaL caiiH XapuynT: Maaaxryii

raH ravnr Maw myy || ¥ MaLu caiiH

YCHbI yep (ron) MaLu Myy Malll caiiH XapuynT: M3a3xryii

yyp amMmbCcrang Xxamaapax 6yca,q Yp Aarasap

LpranTbiH xyraliaa 6aracax waw vy IIE MaLL calin

HYTATLLYYJTIAX BA JACAH 30XNLIOX

TyxaliH HyTar A3BcrapT TeXHONOrUIAr HIBTPYY/ICIH rasap TeXHONOTWIAr HIBTPYYNCIH 6YX XYMYYCWIAH X34 Hb MaTepuannar

alwmrnarygbiH XyBb ypaMmLuyynan aBanryiiraap TEXHOMOMMIAM X3P3MKYY/IC3H 63?
XKULLS3/ TypLumnaT 0-10%
1-10 % 11-50%
11-50% 51-90%

> 50% 91-100%

XampargacaH epx 6a/3¢B3N rasap HyTrMAH XaMX33
40 households in an area of 0.019 sq km

TexHonorn Hb eepuneraex 6y Hexuen 6agans facaH

30XULOXbIH TY/1[4 ©6pUierceH yy?
Tuiim
Yryn
flmap eepunenTeHs 3m3ar B3?
YYP ambCrasibiH eepuienT/ 3KCTPUM Y3313

3aXx 333/71UAH eepuynent
AXWIT XeA461MepP 3PXN153X 60/10MX (OK.Hb LLIWAXNX XG,CI,GJ'IFGGHVIVI

yaMaac)
AYTHIIT, CYPTAMX
[laByy Tan: rasap awwmrnarymiiH 6ognoop Cyn Tan/ pytargan / apcaan: rasap alumraardumii
e The technology already started generating income from the 604/100paaBaH Tyynax 6010MxXyya

degraded land.
Cyn Tan/ pytarpan / 3pcasn: 3Mx3Trary 3cean 6ycag MafA3313n1

How can they be sustained / enhanced? In the long run, by selling ~ ©TCOH XYMYYCWiiH 60AN00pAaBaH Tyy/iax 6010MXKYYA

grass and grass seed, funds can be generated.
e The technology is effective against land degradation.

How can they be sustained / enhanced? More tree and fruit
species should be added and grass species multiplied to cover the
remaining bare land

[JlaByy Tan: aMx3Trary acBan 6ycag M3/133/13/1 6FCOH XYMYYCUIAH
6oanoop

e The technology package is easy to apply as it does not need much
knowledge and is cost effective.

How can they be sustained / enhanced? Regular maintenance of
the structure and grasses is required
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e Improvement can be seen fast and easily; the vegetation cover
increased and the loss of top soil decreased.

How can they be sustained / enhanced? As above

CYYPb M3/33/13/1YY/,

DMX3Trary XsiHaH Toxvongyynarymg, XsHary
Nicole Guedel David Streiff
Alexandra Gavilano

BapumT>XyyncaH orHoo: 06 6-p cap 2011 Cyynmiin wnHaunan: 04 6-p cap 2019

M>3a33131 erceH xyH

Nicole Guedel - TTM M3praxunTaH
Isabelle Providoli - TTM M3praxunTaH
Madhav Dhakal - F'TM M3praxunTaH

WOCAT M3A33111IAH caH faxXb 6ypPaH TOA40PXOUNONT
https://qcat.wocat.net/mn/wocat/technologies/view/technologies_1492/

Xon6oraox 'TM magasnan
TOL0PXONryi

BapuMT>XXyynanTbIr 30X1OH 6aiiryyncaH
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e Nakarmi, G. (2000) Soil Erosion Dynamics in the Middle Mountains of Nepal, a report submitted to PARDYP, ICIMOD, Kathmandu.: ICIMOD

e Schreier, H.; Brown, S.; Shah, P. B.; Shrestha, B.; Merz, J. (2002) Jhikhu Khola Watershed - Nepal, CD ROM. Vancouver: Institute for Resources
and Environment, University of British Columbia.: ICIMOD
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