Soil conservation as well as vegetable production through bench terrace technology in slopy hilly areas of Bangladesh (Md. Mahabubul Islam)

Soil Conservation Through Bench Terrace Technology in Highly Degradable Hilly

Slopy Areas of Bangladesh (BaHrnagewu)

"Dhap Poddoti" for soil erosion control in the highly degradable Chattagram Hill tract area of Bangladesh

OlNMNCAHUE

Bench terraces are a soil and water conservation measure used on sloping land with
relatively deep soils to retain water and control erosion. They are normally
constructed by cutting and filling to produce a series of level steps or benches. This
allows water to infiltrate slowly into the soil. Bench terraces are reinforced by banks of
soil or stone that block waterflow above the forward edges. This practice is typical for
rice-based cropping systems.lt is also helpful to increase the beauty of the land along
with increasing the soil stability on these lands.

The Chittagong Hill Tracts (CHT) are undergoing deforestation and land degradation arisingt
from environmentally unsuitable activities such as tobacco cultivation in sloping land, shifting
cultivation and logging. Shifting cultivation, also known as slash-and-burn agriculture. The
present shifting cultivation system with short fallow in the Chittagong Hill Tracts has
accelerated erosion, land degradation, deforestation, and impoverishment of tribal people in
CHT. If the present state of de%radation continues, most of the areas under shifting cultivation
will be severely degraded and future generations will face more difficulties to eke out their
livelihoods on further degraded land. That land shows massive erosion impact as influenced
by shifting cultivation (Jhum) at steep and continuously sloping lands.

To address the aforesaid constraints in hilly areas of CHT, the Soil Conservation and
Watershed Management Centre (SCWMC) of the Soil Resource Development Institute (SRDI) has

MECTOMNOJIOXEHWE :

MecTononoxeHue: Its a region, Bandarban,
baHrnagew

Yucno nccnepoBaHHbIX YUacTKOB, rae

developed the "Bench Terrace" technology. In this technology, some bench like terraces are npumeHsieTcs TexHonorms: 10-100 yuacTkos

made on the slopy land of hills where the slope angle is more than 30 degree. The width of

the terraces ranges from 2.5 to 3.0 metre. The height of the terraces is 0.6 metre to 1 metre. leorpaduueckas npuBA3Ka BLIGPAHHBIX

An embankment constructed at the outer rim of the terraces prevents run off and soil loss
over the outer edge of the terrace during heavy rain in the monsoon. The length of such
terraces depends on the topographical contexts within which the terraces are constructed.
The technology has various benefits:

- To reduce the quantum of overland flow/sheet flow or runoff, and their velocity.

- To minimize the soil erosion.

- To conserve soil moisture.

- To conserve soil fertility and to facilitate farming operations such as ploughing, irrigation etc.
on sloping land.

-To prlomgte intensive land use, permanent agriculture and checking shifting cultivation on
steep lands.

- Bench terraces support proper water management and fertilizers/manure application. They
will also help in increasing cropping intensity within a stable farming system.

The hill dwellers, who are the owners of the land, are practicing the technology because it has
established a permanent solution for crolp production instead shifting cultivation. The
technology contributes to a reduction in land slides, soil erosion and to increased farm
income. Bench Terraces are widely being used in the hilly areas of India, Nepal, Srilanka,
Tamilnadu etc.
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MpocTpaHCTBEHHOE pacnpocTpaHeHue
TexHonornm: paBHOMEPHO-0AHOPOAHOE
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NpUMeHeHWe Ha onpejeneHHo naoLwaan
(approx. 10-100 km2)

Ha nocTosiHHO oxpaHAeMoWVi TeppuUToprUn?:
Het

MpoAo/HKNTENbHOCTL NPUMEHEHUSA
TexHonorum: meHee 10 neTt Hasaj (HefaBHsAS)

Tun BHeAgpeHUA/ NPUMeHeHUs
KaK MHHOBaUMS (MHMUMATKBA)
3emnenonb3oBaTteneri
KaK YacTb TPaAVLMOHHONM CUCTEMbI
3emnenonb3oBaHus (bonee 50 neT Ha3apg)
B KayecTBe Hay4HOro/ noaesoro
3KCNepvMeHTa
uepes NpoekThbl/ BHeLIHee BMeLLaTe1bCTBO

Vegetable cultivation in bench terrace in sharp slope of hilly
areas of Bangladesh (Md Mahabubul Islam)

Gully areas selected for introducing bench terrace technology
(Md Mahabubul islam)

KITACCNOUKALNA TEXHOOTUIN

OcHoBHas uenb

MoBbILLEHVEe MPOV3BOACTBA

CHDKeHVe 1 NpeAoTBpaLleHne gerpajaumm semenb,
BOCCTaHOBJ/IEHME HapyLUEHHbIX 3eMeNb

COXpaHeHue 3KocucTem

3aLlmTa bacceliHOB pek (MpVBOAOPAa3AeNbHOM HacT/ HUXKHEro
TeYeHUs) - B COYeTaHUM C APYrMN TeXHONOTVS M
coxpaHeHve/ noBbllLeHVe 61opa3HO06pa3s

CHIDKEHME pUCKa CTUXUIAHBIX 6eACTBUIA
afiantauna K M'sSMeHeHUK KanMaTa / 3KCTpeManbHbIM MOrogHbIM
ABNEHUNAM U X NoCcneaACTBUAM
cMAryeHme I'IOCﬂe,qCTBI/IVI N3IMEHEHNA KNMMATa

co3zaHvie 61aronpusiTHbIX 3KOHOMUYECKMX YC0BUIA
co3zaHne 61aronpuATHBIX COLManbHbIX YCI0BUIA

Lienb, cBi3aHHas ¢ gerpagauneri semenb
npesoTBpalleHVe gerpajaunm semenb

CHMKeHVe Aerpajaunn semenb
BOCCTaHOBNeHVe/ peabunmtaums HapyLLeHHbIX 3eMeb
ajanrtauns K gerpajgaunv semenb
He NpUMeHVMO

Kateropusa Y30
® arposieCoBOACTBO
o MuHMManbHas obpaboTka no4s

e MepornpuAaTUA Mo BAarosajepXxaHuo 1 CHYKEHUKO 3p03MK NOYB Ha

CKNIOHaXx

3emnenosib30BaHue
KOM6I/IHI/IpOBa HHOe 3eM/1eno/sib30BaHne B npejesnax OAHOVI 1 TOW Xe
3eMenbHOl eanHMLbL: HeT

3 Neca/ necucras MecTHOCTb
» o (KBasw-) MpupojHble neca/ necHble MaccuBbl.
YnpasneHve: MNepenoxHoe 3emnegenne/
Jlecononb3oBaHue, Vcnosb3oBaHne HepeBeCHbIX 1€CHbIX
pecypcos
Tree types (CMeLlaHHble INCTBEHHbIe / BeUHO3e/1eHbIe): H/M
Mpoaykumu n ycnyrun: iposa

BopocHabykeHue
6orapr|e 3eMIun

coueTaHMe borapHbIX 1 opoLlaeMblx 3eMenb
nonHoe opowleHne

Tuin aerpagaummn, Ha 60pb6Y C KOTOPbIM Hanpas/ieHa

“fffd“{;g BOZAHasi 3p03Us NOYB - BIN: NoBepXHOCTHAsA 3pO3Visi/CMbIB
BEPXHVX MOYBEHHBIX FOPU3OHTOB , B3N: oBpaxHas 3po3us /
oBparoobpasoBaHue

Meponpusatus Y31
MNH)XeHepHble MeponpuaTus - V1: TeppacuposaHme

=

TEXHUYECKUI PUCYHOK
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TexHnyeckme xapakTepuCcTnKmn

According to the hill slope, the height, width (depth) and length of
terrace can vary. Generally the width (depth) of a terrace is 2.5- 3
metre, the height is 1 metre and slope angle 10 to 15 degree. The
contour is established by uplifting soil in a straight line and the wall is
constructed by mud. The floor area is leveled and cultivated with
spade or plough. Generally the floor area of a bench terrace is 40
square metres. An access path is kept open from one corner of the
terrace.

The horizontal orientation of the terraces follow the contour line of
the slope. That contour line is an imaginary line perpendicular to the
sloping direction (uphill to downhill) of an area. The contour line runs
horizontally along the slope of a farm.

Viewed from an opposite the face of the slope, all contour lines will
appear horizontally. However, viewed from uphill, the lines may either
be straight, curved like the outside of a sphere, or curved irregularly
downward or upward depending on the presence of low- and high-lying
surfaces on the face of the slope.

SAMNYCK U TEKYLLEE OBC/TYXXUBAHWE: MEPOTMPUATNA, HEOBXOAWMBIE PECYPCbI VI SATPATHI

Mopcuet BNOXEHMI 1 3aTpaT

e T[logcUMTaHHblE 3aTPaThl: Ha NAOLWAAb, rAe NPUMeHseTcs
TexHonorvsa (pasmep 1 egvHvLa naowaan: 1 acre)

e JleHeXHble eNHLbI, UCMONb30BaHHbIe A/A MoAcyeTa 3aTpaT:
Taka( Bangladeshi currency)

e O6MeHHbIN Kypc (k gonnapy CLLA): 1 USD = 80.0 Taka(
Bangladeshi currency)

o CpefHuii pa3mep AHeBHOro 3apaboTka ANs HAHATbIX Pa6OTHUKOB:
500 taka

MeponpusATysi, Heo6Xo4MMble AN Hauana peanusauum

. Making terraces (Cpokwn/ nosTopsieMocTb nposejeHvs: None)

. seed sowing (Cpokn/ NOBTOPSEMOCTb NMPOBEAEHVS: every season)

O 00N U A~ WN =

CTOMMOCTb BJIOXKEHUI 1 3aTpaT no 3anycky (per 1 acre)

. Land preparation (Cpoku/ NnoBTOpPsieMOCTb NMPOBEAEHUA: every season)
. fertiliser application (Cpokin/ NoBTOpsSieMOCTb NPOBEAEHUSA: every season)

. Cleaning forest (Cpokw/ noBTopsieMocTb NpoBegeHus: Before making the terraces)
. Earth cutting (Cpokw/ noBTOopsieMocTb nNpoBegeHus: Before raining season)

. Irrigation (Cpokwn/ noBTOpsieMOCTb NpoBeAeHus: 5 times per cropping season)
. Intercultural operation (Cpoku/ noBTopsieMoCTb NpoBeAeHust: occassionally)
. Reconstruction of terraces (Cpoku/ noBTopsieMocTb NpoBeAeHus: Before rainy season)

Han6onee 3Haummble pakTopbl, BAMSAIOLLME HA CTOMMOCTb
3arpart
Labour cost is the most important factor that affects the total cost.

3aTpaTbl Ha O6uuias
CTOMMOCTb
eAvRMLY | o eavHuly |% 3aTpat, onslayeHHbIX
OonuwuTe 3aTpaThl EavHuua Konnuectso (Taka( y par.
. (Taka( | 3emnenonb3oBaTensiMm
Bangladeshi .
currency)) Bangladeshi
currency))
Onnata Tpyaa
Cleaning forest Z:;SO”S'per 5,0 500,0 2500,0 100,0
Earth cutting S:;SO”S'F’” 4,0 500,0 2000,0 100,0
Making terraces s:;sons'per 5,0 500,0 2500,0 100,0
Land preparation S:;sons—per 3,0 500,0 1500,0 100,0
O6opypoBaHue
fertiliser application s:;sons—per 1,0 500,0 500,0 50,0
seed sowing Z:;SO”S'per 2,0 500,0 1000,0 30,0
Irrigation persons-per 3,0 500,0 1500,0 70,0
day
Intercultural operation S:;sons—per 4,0 500,0 2000,0 100,0
Machine operated cleaning tools Number 1,0 4000,0 4000,0 50,0
spade Number 5,0 300,0 1500,0 100,0
mower Number 1,0 2000,0 2000,0 100,0
sickle Number 5,0 200,0 1000,0 100,0

MocagouHbIV MaTepuan
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Tape Piece 2,0 100,0 200,0 100,0
rope piece 2,0 50,0 100,0 100,0
seed Kg 0,5 300,0 150,0
seedlings Number 50,0 50,0 2500,0
Yp06peHus N Af0XNMNKaTbI
Nitrogen Kg 20,0 16,0 320,0 70,0
Phosphorus Kg 10,0 22,0 220,0 70,0
potassium Kg 15,0 30,0 450,0 70,0
Compost Ton 1,0 1000,0 1000,0 100,0
CTpouTenbHble MaTepuarbl
pesticide Kg 0,5 200,0 100,0 50,0
pipes Number 5,0 400,0 2000,0 50,0
06LLasA CTOMMOCTb 3anycka TexXHoIorum 29'040.0
O6Lyme 3aTpaTsl Ha co34anvie TexHonorm B 4onaapax CLLUA 363.0
TekyLliee o6cny>xmBaHue
1. Reconstruction of terraces (Cpokn/ NnoBTopsieMoCTb NpoBegeHus: Before rainy season)
CTOMMOCTb BJIOXKEHUIA 1 3aTpaT No aKcnyaTauuu (per 1 acre)
3aTpaTbl Ha O6uuias
eAvHLy H:Te:nMN:vz.rt; % 3aTpaT, onslav4eHHbIX
OnuwwuTe 3aTpaThbl EanHuua Konnuectso (T akaf (Taka( 3emneno;lbsoaaTen;IMM
Bangladeshi .
currency)) Bangladeshi
currency))
Onnarta Tpyaa
Reconstruction of terraces Z:}r/sons-per 2,0 500,0 1000,0 80,0
06Lasa cToMMOCTb noagep)kaHusa TexHonorum 1'000.0
ObLyme 3aTpatel Ha rogaepxaHve TexHonorm B oanapax CLUA 12.5

MNPNPOAHBLIE YC/10BNA

[ononHuTenbHble XapakTepUCT KN Knmmara
Mean annual temperature 27 degree celcius

Cpe,quro,qOBoe Ko/inyecrBso

ocagkoB
<250 mm
251-500 mm
501-750 mm
751-1000 mm
1001-1500 mMm
1501-2000 mMm

2001-3000 mm
3001-4000 mm
> 4000 mm

CKNOH
nonorue (0-2%)
nokatble (3-5%)
rnokaTo-kpyTble (6-10%)
KpyTble (11-15%)
o4veHb KpyTble (16-30%)
upe3BblYaiHO KpyTble (31-
60%)
o0b6pbIBUCTBIE (>60%)

MowHocTb nous
noBepxHoCTHbIe (0-20 cm)
Herny6okue (21-50 cm)

ymepeHHo rnybokue (51-80
™)
rny6okue (81-120 cm)
oueHb rnybokume (> 120 cm)

YpoBeHb rPYHTOBbIX BOJ,
Ha NMOBEepPXHOCTU
<5m
5-50 m

>50m
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AFpOKﬂI/IMaTI/IHECKaﬂ 30Ha

B/1a>XXHadA

YMepeHHo-BNaxHas

nosy3acyLinveas
3acylnmeas

dopmbl penbeda

nnaTo/ paBHUHbI
rpebHn xpebTOoB/X0NMOB
CK/IOHbI FOp

CK/TOHbI XO/IMOB
NOAHOXbSA

AHALLA AONVH

[paHynomeTpuryeckuii coctas
(BepxHero ropusoHTa)

rpy6bI KPYNMHO3€ePHUCTbIA/
NErkni (necyaHblin)

cpegHve Gpakuum
(CYrNVHNCTBI, CynecyaHblin)
TOHKOZAMCMNEPCHBIV/ TAXENbIN
(FAVHUCTbI)

[OCTYNHOCTb MOBEPXHOCTHbIX
BOA

M36bITOK
xopoLuas
cpesHsist

HeZ0CTaTOuHbI/ OTCYTCTBYHOT

Soil Conservation Through Bench Terrace Technology in Highly Degrad...

BbicoTa Hag, ypoBHeM Mops

0-100 M Haj ypoBHEM MOpS
101-500 M H.y.Mm.

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

> 4 TbIC. M H.Y.M.

IpaHynomMeTpuyeckumii coctaB
(Ha rny6uHe 6onee 20 cm)

rpy6bIii KPYNMHO3€e PHUCTbITA/
NErkui (necyaHblin)

cpesHue dpakumm
(CYyrNUHNCTBIN, CynecyaHblit)
TOHKOAMCMEPCHBIN/ TSXENbIN
(FAVHNCT bIA)

KauectBo BOAbI (6€3
06paboTkm)

nMTbeBasa BOAa xopoLuero
KayecTBa

NUTbeBas BOZA MJ0XOro
KayecTBa (HeobxoaMa
obpaboTka)
NCKNKOYNTEeNbHO And
CeNbCKOXO35CTBEHHOIO

TexHosorma npyMeHseTca B
B YC/10BUAX BbIMYK/10Io
penbeda
B CUTYyaLMAX BOrHYTOro
penbeda

He 1MeeT 3HaYeHUs

Co,qep>|<aHv|e opraHun4yeckoro
BelwlecTBa B BepxXHeEM
NOYBEHHOM ropmsoHTe
Bblcokoe (> 3%)
cpesHee (1-3%)
Hu3koe (< 1%)

SIBNAeTCA N CONEHOCTL BOAbI
npo6nemoun?

[a
HeTt

HOBTOPHEMOCTI: 3aTonneHus
[a
HeTt
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Buposoe pasHoobpasuve
BbICOKOE

cpeaHAs
HV3KOe

PasHoo6pasue
MeCcTo06UTaHni
BbICOKO€e

cpeaHsas
HU3Koe

MCMOb30BaHVA (OpoLLeHue)

HernpurogHasa Anqa
NCNoib30BaHUA
KayecTBO BOgbI OTHOCUTCS K:

TPYHTOBbIE BOAbI!

XAPAKTEPUCTVIKA 3EM/IENO/Tb30OBATENEN, MPUMEHSIOLLIMX TEXHO/IOTUHO

PHHOHHaﬂOpMGHTauMﬂ
HaTypa/ibHOe X035ACTBO
(camoobecneueHue)
CMeLLaHHbIN (HaTypanbHbIl /
KOMMe pye CKI)
TOBapHoe/ pbIHOYHOE
XO351MCTBO

Océanbliii N KoueBoi

Océanbliii
MonykoyeBoli
KoueBsoi

Mnowaab, ncnonb3yemas

[A,OMOX035ACTBOM
<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

[oxoabl U3 apyrux
NCTOYHUKOB
< 10% BCexX A4OX0A0B
10-50% BCex J0X0A0B
> 50% BCex J0X040B

NHanBugyanbHoe nnm

KONNeKTMBHOE X035NCTBO

YyacTHoe/ AoMOBajeHve
rpynna/ o6LuHa
KoonepaTtmne
Mcnosb3yroulee HaeMHbIX
paboTHMKOB (KOMMNaHWS,
rocyfapcrso)

Macwitab

meJsiKoe
cpejAHero pasmepa
KpynHoe

JocTyn kK 6a30BbIM ycnyram 1 nH$pacTpykType

MeANLVHCKOe 06CNyXBaHVe
obpasoBaHue

TexHn4yeckne KoOHCynbTaumm
3aHATOCTb (BHE X035icTBa)
PbIHKM

3/1eKTPOCHabXeHMe

TPaHCMOPT 1 JOPOXHas CceTb
BOAOCHabXeHMe 1 KaHanmsaums
dUHaHCOBbIE yCyrn

nnoxoii [ ¥ xopoLuas
xopoLuas
xopoLas
xopoLuas
xopoluas
xopoLuas
xopoluas
xopoluas
xopoLuas

N0X0M v
nnoxoi
naoxow
naoxow
nnoxoi
naoxow
naoxow

S S S S S S s

nioxow

OTHOCUTENbHbIV YypOBEHb
pocratka

OYeHb MI0XoN

NA0XoMn
cpeaHuUl

obecneyeHHbIN

BeCbMa obecrneyeHHbIn

Mon

KEeHLLNHbI
MY>KUMHBbI

Co6CTBEHHOCTb Ha 3eMJ10
rocyfapcreeHHas
YaCTHOW KOMMaHun
06LWMHHasA/ nocenkoBas
KONnneKkTBHasda

VNHAVIBUAYaNbHas, He
odopmneHHas B
CO6CTBEHHOCTb

VHAVBUAYaNbHasA,
odpopmneHHas B
COBCTBEHHOCTb

YpoBeHb MexaHun3aumun
py4HOW TpyA
TArnoBada cuia
MeXaHI/I3I/IpOBaHO/ eCTb
aBTOTPAHCMOPT

Bospacr
aetn
MOJIOAEXb
cpefHuii BO3pacT
MoXunown

MNpaBa Ha 3em/ienosib30BaHMe
HeorpaHnyeHHoe
(HeKOHTpONIMpyemoe)
06LLMHHOEe (KOHTpOoNMpyemoe)
apeHaa

VHANBUAYyanbHoe

MNpaBa Ha BO0BOJ/Ib30BaHne
HeorpaHn4eHHoe
(HeKoHTpoIMpyemoe)
06LLMHHOEe (KOHTpOoNMpyemoe)
apeHga
VHAVBUAYanbHOe

BJINAHNE

CoumanbHO-3KOHOMMYECKOE BO3AeicTBue

yBenuuun.

CHU3WUA.

yBenuyun.

In hilly area , due to slopy land, it is difficult to manage

ynpocTunoch

because soil erosion is higher in rainy season, there are no
structures to reduce soil erosion. But, due to the
establishment of bench terraces, soil erosion in rainy
season is significantly checked and long slopy stretches are
interupted by a soil stabilising structure. In this way, land
management is simplified.

npOAyKTI/IBHOCTb
< CHU3UA. v
CeNbCKOXO3ANCTBEHHbLIX KyNbTyp
PUCK NOTepU NPOAYKTBHOCTN yBenuiunn. v
naowaab, ncnonbsyemasa anqa
npoun3BOACTBa NPoAyKLNA (3eMJ1I/I,
CHU3UA. v
fobaBneHHble B 060poT/
nosib30BaHue)
ynpassieHne 3eMnamMu
YCNOXHUNOCh v
CeNbCKOX0351NCTBEHHbIE n34epPXKn yBeNUYWII. v
A0X04bl X03ACTBa CHU3WA. 4
pa3H006pa3|/|e NCTOYHNKOB A0X0A4a CHU3WUA. v

Wocat SLM Technologies

CHU3UA.
yBenuvun.

yBenunyun.
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3KOHOMUYeCKOe HepPaBeEHCTBO yBenuuun. v CHU3UN.
obbeM paboT yBenuun. 4 cHM3MA.

CoumanbHoe 1 KynbTypHOe BO3/elicTBMe
npoaoBONbCTBEHHAA 6e3onacHocTb/

CHU3MA. v yAyYLWnA.
camoobecneveHvie
COCTOAHME 340POBbLA YXYALWA. v YAYYLWNA.
npaBa Ha BEMHPO/BOAy YXyALmn. v yaydwmn.
KyNbTYPHbIE€ BO3MOXHOCTU
(,Cl,yXOBHbIe, pennrnosHole, CHU3UA. v ynaydwmn.
3cTeTnyeckre 1 T.4.)
BO3MOXHOCTW OTAbIXa 1 pekpeaLmn
As the economic situation is improved through increased
CHM3MA. 4 ynydwmn. crop production due to this method, the land owners will
beneift from new opportunities for recreational
programmes.
MeCTHOe camoynpassieHne ocnabn. 4 ykpenun.
VIHCTUTYThI rocyrnpaBaeHns ocnaén. v yKpenu.
3HaHWA B obnactn Y3I/ gerpagaumv
CHU3UA. 4 yAyYLWwnA.
3emenb
cMAryeHve KOH¢}1I/IKTOB yXyALWmn. 4 ynydwmn.
MoJIOXEeHMe CoLManbHO U
3KOHOMUYECKM YA3BUMBIX MPYmn
YXyALIWA. 4 yAyYLWwnA.
HaceneHusa (Non, BO3pacT, CTaTyc,
3THWY. MPUHAANEXHOCTb U T.4.)
JKosiornyeckoe Bo3jencTeme
B/1a>XHOCTb MNMo4B CHM3UA. v yBenu4un.
MNOYBEHHBIN NnokpoB CHU3UA. (4 ynydwmn.
yTpaTa nouys yBeaunuun. 4 CHY3WA.
AKKyMyNsiumsa NOYBEHHOIO
CHM3WUA. v yBenunyun.
MaTepuana (HambiB, 30/10Bad, U Ap.)
KPYroBOpOT/ BOCMONHEHNE
CHM3UN. v yBenuyun.
nuTaTeNbHbIX BELLECTB
NnoyBeHHOe / NoA3eMHoe
CHU3UA. 4 yBenuuun.
opraHuyeckoe BelLLeCTBO/ yrnepos
KWNCNOTHOCTb
yBenuam. 7 cokparun. As-the. land owners gse balanced fertllls‘er, with pr.oper -
irrigation and other intercultural operations, so, soil acidity
will reduce a little bit.
pacTUTeNbHbIV MOKPOB cHV3MA. 4 yBennun.
6romacca/ cogepxaHue yrneposa B
CHM3UN. v yBenuyun.

HaA3eMHo bromacce
pasHoobpasve ¢paopbl cHV3MA. v yBenuun.
pa3Hoobpasuve dayHbl

As planned cropping system is going to be established in

CHU3UA. 4 yBenuuun.
bench terrace land management system, so soil flora and
fauna will get a suitable environment to grow.
rnonesHble BUAbI (A0XAEBbIE YepBY,
CHM3UN. v yBenuyun.
OMbINNTENN, HEKOTOPbIE XULLHWKI)
pa3H006pa3|/|e MeCTOO0bUTaHWM CHU3NA. 14 yBenuuuna.
6opbba c BpeauTensimu/ 6onesHAMU cHM3MA. v [ ysennuun.
OMON3HW 1 CeNneBble MOTOKM yBennuun. 7. cHuznn.
BANAHME 3aCyX yBenu4yun. v CHM3UA.
BbIGPOChHI YrNeKNCIOoro rasa u
NMapHUKOBbIX ra3oB ) ) A L
P Al v, In FhIS production system, cropping intensity is increased 2-
3 times and the crops are absorbing more CO2 for
photosynthesis. So, carbon emission will reduce.
pUCK NoXkapos yBeaunuun. (4 CHY3WA.
MVIKPOK/IMaT YXYALUWA. v yayywwn.

BnvisiHVe 3a npeaenaMu TeppPUTOPUM NPUIMEHeH sl
OT/10KeHMe HaHOCOB HIWKe no

TeyeHuo yBenunynn. 4 CHWM3UN.

ep6 npuneratoLmmMm Nonsm BENNYNN. v cokparun.
yLiepo np w y! P
yuiepb o6bekTam UHOPaCTPYKTYpbI ;

BeNYnI. cokpatun.
06Lero/ 4acTHOro MoJib30BaHVIA Y P
BO3/eliCTBMe NMapHUKOBbLIX ra3oB
yBenmnn 7 cokparin In this production system, cropping intensity is increased 2-

3 times and the crops are absorbing more co2 for
photosynthesis. So, carbon emission will reduce.

Wocat SLM Technologies Soil Conservation Through Bench Terrace Technology in Highly Degrad... 6/8



AHAJTNS 2PPEKTBHOCTI 3ATPAT

Hackonbko nony4vaemblii pesynbTaT COMOCTaBUM C NepBOHaYanbHbIMU BAOXKEHUAMU
SddeKTMBHOCTL 3aTpaT B
KPaTKOCPOYHOW nepcrnekTee
S¢dekTMBHOCTL 3aTpaT B
[ONTOCPOYHOL MepcrnekTnse

KpaiiHe oTpuual MbHO v O4YeHb NO3UTUBHOE

KpaliHe oTpuual MHO Y| 0YeHb NO3UTUBHOE

Hackonbko nony4vaembliii pesynbTaT COMOCTaBUM C 3aTpaTaMuy Ha TeXHUYeckoe 06Cy>XnBaHme
SdPeKTMBHOCTb 3aTpaT B
KPaTKOCPOYHOW nepcrnekTee
S¢pdekTMBHOCTL 3aTpaT B
[ONTOCPOYHOL MepcrnekTnse

M3MEHEHWE KJTMMATA

lMocTeneHHOE N3MeHeHne KnumaTa

KpaiiHe oTpuual MbHO ¥ 0uYeHb No3nTMBHOE

KpaiiHe oTpuual fbHO Y. 04YeHb NO3UTUBHOE

cpeaHerojoBble TeMnepaTypbl yBenM4YnnoCb OYeHb NI0XO 4 OYeHb XOPOLLO
Ce30HHble TeMnepaTypbl YBeTNYNIOChH OYeHb MA0X0 4 0Y4eHb XopoLlo Ce30H: 1eTo
CpeAHEeros0Boe KoMMYecTBO 0CaAKoB y
yBENNUNAOCH 0YeHb MA0X0 0YeHb XOpPOLLO
C€30HHOE KO/INYeCTBO 0CaAKOB CHM3MNOCh OYeHb NN0X0 4 0YeHb XopoLLo Ce30H: Ce30H A0XAe M/ BNaXHbI ce30H
3KCTpeMa.I'IbeIe AB/1eHUs, CBAA3aHHbIe C USMeHeHeM KJinMaTa (CTI/IXI/II7IHI:Ie GQACTBI/IH)
Tponu4yeckre WTopMbl oueHb NAoXo s OYeHb XOpPOLLO
MeCTHble IMBHEBbIE A0XAN oueHb NNoXo 7 OYeHb XOpOLLO
MeCTHble rpo3bl oYeHb M0Xo 4 OYeHb XOpoLlo
MeCTHbIV rpag OueHb NA0X0 7. oueHb xopoLLo
MeCTHbIe yparaHsbl oYeHb NI0X0 4 OYeHb XOpPOLLO
3acyxn oYeHb NNOXo s OYeHb XOPOLLO
NnecHble NnoXkapbl oYeHb NA0Xo 4 OYeHb XOPOLLO
Apyrve nNprupoAHble Mnoxapbl oYeHb MI0Xo 7 OYeHb XOpoLlo
OMON3HU 0YeHb NNOX0 7 oueHb xopoLLo
HaleCcTBUA HaCeKoMbIX/ nopaxeHma Yyepsamn OYeHb MI0X0 4 OYEeHb XOPOLLO
BHEZIPEHWE U AJANITALIAS
JOons 3emJenosib3oBaTeneii (B I'IpOLIEHTaX), APpUMeHALWNX Cpep,vl APpUMeHALWNX TexHONoruno 3eMnenosib3oBaTtenen,
TexHonoruwo KakoBa ond nud, npnMmeHsarwmx eé rno co6CcTBeHHO
OTAe/IbHble Cnyyan/ sKCnepuMeHT VHUmatumee, T.€. 6e3 Kakoro-nmé6o MaTepuaabHOro
1'11_2004’% CTVIMYNIMPOBAHUS CO CTOPOHbI?
N 0-10%

> 50% 11-50%

51-90%

91-100%

Bbina nu TexHonorusa Y3 moanéeuLmpoBaHa B HeAaBHee
BpeMs C Liefiblo aganTtaumm K MeHSIIOLLMMCA YU10BUSIM cpefbl?

HeTt

K Kaknm nmeHHo MN3MeHALWUMCA ya1oBMam cpep,bl?
M3MEHEeHVS KnuMaTa/ aKCTpemMasibHble NMoroAHble ABaeHUs
M3MEHSIOLLIMECS YCI0BUSA PblHKa
AOCTYMHOCTL paboyeit cunbl (HaNpUMep, 13-3a MUrpaLmn

HaceneHws)

SAKTHOYUNTENIbHBIE NMONOXEHNA N M3BJIEHEHHBIE YPOKW
CVnbHbIe CTOPOHbBI: MO MHEHUIO 3eMJienosib3oBaTenen Cnabble cTOpOHbI/ HeAOCTaTKW/ PUCKA: MO MHEHUIO

e Risk of land slide reduced 3eM/1enob30BaTeNeiBO3MOXHbIE MYTU NPE0A0EHS

e Farm income increased e Labour cost very high Borrow money from financial institution
CunbHbIE CTOPOHbI: MO MHEHWIO COCTaBUTENS NN Cnabble cTOpOHbI/ HeAoCTaTKW/ PUCKM: MO MHEHUIO COCTaBUTeNS
OTBETCTBEHHbIX CNeynanncTos WM OTBETCTBEHHbIX CNeLnancToBBO3MOXHbIE MYTU

e Soil erosion d.ecr.eased npeogoneHus

e Crop production increased e Lack of knowledge regarding land management in slopy hilly areas
e Soil nutrient mining reduced Take part in related training

e Soil nutrient availability enhanced o Labour unavailability and labour cost is higher Engaged family

e Soil moisture increased members

e Irrigation water use efficiency increased
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