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Household pond used for irrigation and fishing. (Christoph Kaufmann (Centre for Development and Environment CDE))

Use of household ponds for garden irrigation and fish production. (Kamb6ozx)

TOAOPXOW1OJ1T

Ponds are used at household level to raise fish as well as to irrigate vegetable gardens
and rice seedlings

Wet-season rice is the predominantly grown crop in the area, but some land users also grow
other crops (e.g. sweet potatoes, pumpkins, or peanuts). However, if droughts occur or if the
rainfall %atterns are erratic, the production can be harmed. Furthermore, due to the lack of
water, the land users usually leave their fields bare during the dry season. This results in an
increase of wind erosion and in negative impacts on the soil biota due to its exposure to the
sun.

In order to tackle these challenges, ponds of 4 m depth (1 m deeper than the groundwater
table during the dry season) are used at household level. By building ponds, some fields can
be irrigated during the dry season, thus crops can be grown the whole year round. In this case
study, sweet potatoes are the main cash cropfgrown on the irrigated fields during the dry
season. The vines can be transplanted to the fields during the beginning of the rainy season,
resulting in a better productivity of the crop. Peanuts and cucumbers are other cash crops
grown on the irrigated fields.

Additionally, fish are introduced to the pond. These fish, which are caught during fishing for
consumption in the flooded rice fields or nearby streams, increase the resilience of the land
users: On one hand, they generate additional income and on the other hand, they allow the
land users to eat fish the whole year round.

To build the ponds, the land users of this case study benefited from the road construction.
The constructer needed soil, and offered to dig aJ)ond for free if they could use the soil. They
only dug 2 of the total 4 meters depth of the pond. The land users had to hire someone to dig
deeper, as the groundwater level drops below 3 meters soil level during the dry season. The
additional benefits from the pond, the fish are introduced as fingerlings when they are caught
with the bigger fish. They are fed with termites (around 5 kg of termite nest each day) and
with rice bran (1 kg every 3 days). As the pond is only 2 years old, the maintenance activities
like digging out the mud did not have to be done yet.

The analysed area is flat (slope < 2%), tropic (dry and wet season), and the soils are mostly
sandy or loamy. The soils contain little organic matter, the pH is sinking, the area has been
deforested a long time ago and the groundwater table is rather high (1-2 m during the dry
season, on the surface during wet season). and the groundwater table is rather high (3 m
below soil level during the dry season, on the surface during the wet season).

Due to climate change, the rainfalls are more erratic, temperatures rise and droughts are
more recurrent. Rice is the predominant crop grown in the area, since it serves as staple food
(mix subsistence and commercial activities). Rice is often grown in monocultures and
harvested once a year. Once the rice is harvested (dry season), some farmer release cattle to
the paddy fields to eat the straw and weeds.

As an addition to rice, most land users grow vegetable and fruits in small home gardens
(subsistence) and complement their income by producing handicrafts or through off farm
income / remittances from family members working in other places. The increasing migration
rate (the young generation leaves the villages to work in the cities, garment industry or
abroad) results in a decrease of available labour force in the area which has detrimental
effects on the agricultural activities. Furthermore, the civil war in the 1970s (Khmer Rouge)
led to the loss of agricultural knowledge that different NGOs try to re-establish.

(Khmer)

BAVIPLLINJI

Bampwiun: Roloer pha-er/Bantheay Preal/Tob
Srauv (Village), Kampong Chhnang, Kamb6oax

AVYH WVHXWArIas3HA XampargcaH TexHosoru
H3BTPYY/IC3H raspbiH TOO:

COHrocoH 6aMpLUNyyAbIH rasapsyiiH
xonéont
® TOLOPXOWryr

TexXHONOrniiH TapXxanT: rasap A33p XUr4
TapxcaH (approx. < 0.1 km2 (10 ra))

Tycraii xamraananTTaii rasap HyTarT?:

X3p3arKUNTUINH OrHoo: <10 XMNniiH eMHe
(casixHbl)

HyTarwyynnsiH Tepen

[asap awmrnaryzblH caHaauyunraap
YnamxnanTt CUCTEMUAH X3¢ar (> 50 xwn)
Typwunt/cypanraaHsl yp AyH
lafHbl TOCeN/XeTeNn6epuiit
LIMXN3ITINM3P
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TEXHONOTUH AHTNAN

YHACH 30pUNnro

YANABIPAINNIAT Calixpyynax
raspblH JOPOVTALIT Byypyynax, COpPruinnsx, HEXeH C3prasx
3KOCUCTEMUIT Xamraanax

CaB raspblIr xamraanax (yCHbl 3x/ ronblH agar) - 6ycaz, TeXHONOrUTOoM

xocnyynax
610N10MINH Tepen 3yNANAr xaMraanax / caxpyynax
raMLriAH 3pCAaNIAr Byypyynax
YYp aMbCranblH eepynent/ skcTpumM 6arigan 6010H TyyHWA
Heneenenz facaH 30XMLOX
YYp aMbCranblH eepynent, TYYHWUIA yp Heneer baracrax

VP alnrtam 3a1nH 3acruiii Heneer 6uin 60arox
HUAMMZ, Y3YYN3X VP Heneer 61 601rox

Fa3pbIH JOPOTONTOM X0N600TOM 30pUNTO

raspblH JOPOMUTA00C ypbAUMIaH CIPrUIaX

Fa3pblH JOPONTALIT Byypyynax
XyUT3alh AOPOVITCOH raspbIlr HOXEH CIPraax/ camxpyynax
raspblH JOPOVTONA AaCaH 30XMLIOX
X0N6OorAoNryi

I'T™M 6ynar

e YOKyynanTblH MEHEXMEHT (yCaH XaHramx, yc 3alinyynanTt 33par.)

e rajaprbiH YCHbl MeHeXMeHT (bynar, ros, Hyyp, TIHMC rax MaT)

e 36MiAH ax axyi, 3aracHbl axK axyi, Taxua ypXyyaar, Tyynan
YPKYY13T, TOProHbl XYYX3AA3VH ax axyii r.m

lasap awwvrnant

TapranaHruiiH Tan6ai
g ® HarHacT yp Tapva
Xnng ypraman yprax yavpabiH 100: 1

YcaH 3amMm, ycaH caH, yc HaMmrapxar rasap - Lieepewm, ganaH

/

YcaH xaHramx
baliranuiiH ycanraatam
baliranuiin/ycanraaTaii apra XoCcosiicoH
6ypaH ycanraaTan

[JopoliTonbiH Tepen
% {lﬁﬂ
7

6uonorniii goponTon - Bq: 6romacc 6yypax

YCHbI flopoiTon - Ha: XyypaimnT

'TM apra xam»33

Bapwunra 6aviryynam>kuiiH apra Xamka3 - S4: TarwnncaH 6a
4{,;/ LwaTancaH LWwyyayy, Hyx

TEXHUKWNINH 3YPAT

TeXHVKUIAH Y3YYIaNTYYA
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Pond used for irrigation as well as for fish production. In this case two
watering cans are used, with a stick between them to transfer the

Eish

\rrigation we ber

weight to the shoulders. Rece, birtim
Termitey i —y d
Kampong Chhnang Voung Fishes T s
: 2N Y iy
Date: 2014 X B e

Technical knowledge required for field staff / advisors: low (No field
staff was involved.) S

Technical knowledge required for land users: low b
Main technical functions: water harvesting / increase water supply

Dam/ pan/ pond

Depth of ditches/pits/dams (m): 4

Width of ditches/pits/dams (m): 12

Length of ditches/pits/dams (m): 18

Specification of dams/ pans/ ponds: Capacity 800m3
Catchment area: ground waterm2

Author: Stefan Graf, Switzerland

BN BONTOX BA APYUIAX: YA AXXUNIATAA, MATEPVIATT BA 3APAAT

MaTtepwan, 3apA/ibiH TOOL00

e TOOLIOONCOH 3apANyyA:

e 3apzan TOOLIOXOZA aluurnacaH BaatoT: TOA0PXOMIryii

e BantoTblH XaHW (am.Aon): 1 am.A0n = TOA0PXOUryiA

e Har e4pUiiH aXXunyHbl XeAeaMep XenCHUM gyHAax: 5.00

3apaang Heneenex XaMruiH Yyxan Xy4uH 3yinc
The most expensive factor is the availability of an excavator to dig
the pond.

X3parKyy/mK 3X/13X34 LWaapAnarartaii yin axunnaraa
1. Dig the first 2 m (Xyrauaa / gaBtamx: Dry season)
2. Dig the last 2 m (Xyrauaa / gaBTamxk: Dry season)

buin 6onroxos Wwaapgargax marepman 6a 3apgan

3apgan | HwiAT gyHraac
3apA/ibiH H3p, Tepen X3aVDKMX H3IMK | TOO X3aMyK33 :::::;(:;r\\{;; BypuiiH :plflrveI: au.mrnarlt-ia:l‘zﬁ
(To OpXOIAryiA) TenceH %
ToHor Texeepem>K
machine use 1.0 100.0 100.0 50.0
TexHonory 6uii 601rox HUAT YH3 epTer 100.0
TexHosa0rv 6uvi 60/1roxX HAUT yYH3 epTer, am.40/1/1ap 100.0
Apuwnraa, ypcran yinn axunnaraa
1. Catch and select fingerlings in the rice fields and canals. (Xyrauaa / gastamx: Every year during wet season)
2. Select fingerlings from catch in local streams to add in pond. (Xyrauaa / gaBTamx: Every year during dry season.)
3. Dig out the pond. Not yet done, as the pond is still new. (Xyrauaa / gasramx: None)
4. Feed the fish with termites and rice bran. (Xyrauaa / gasTamx: Regularly.)
5. Fertilize the pond (Xyrauaa / gaBtamx: Yearly in the beginning of the wet season)
Apuwnnraa, ypcran yin axxunnaraaHg waapaaraax marepuan 6a sapgan
3apgan | HwiAT gyHraac
3apA/ibiH H3p, Tepen XavDKMX HIMK | Too XamyK33 Harmwﬁﬁ er,a Gypuidn HuiAT rasf P
(Toaopxouryi) epTer | awmrnardyviiH
(ToAOpXOAryiA) TenceH %
Xepenmvep 3pxsanT
labour | | 10 | 134.5 134.5 100.0
TexHoNorniiH apuwiraa/ypcran yiin axkuwwiaraaHg waapgargax HAAT YH3 epTer 134.5
TexHoa0m ap4wiax 6a ypcrasa axisibiH HUAT YH3 epTer, aMm.40/11ap 134.5

BAVITAIMNH HBXLBe

XunuiiH gyHaax xyp TyHAac Arpo-yyp ambcranbiH 6yc Yyp aMbCranbiH Y3yyn3aTyya

<250 mMm YAArN3F 1486.45 mm (2013) in Kampong Chhnang
251-500 mm yniArnar Thermal climate class: tropics. 27-35°C
501-750 mm xarac xyypari

751-1,000 mm Xyypam

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

Hanyy
xaBTran (0-2 %)
6ara 33par Hanyy (3-5 %)
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FapgapreiH xan6sp
TMW eHAepAer/ tan
HyPYyy

[anaiiH TyBLUHeeC A33LWXN
eHAaep
0-100 4.1.4. M.

TeXHONMOT WM H3BTPYY/ICIH

ry4rap Hexuen
XOTrop Hexuen
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AYHZA 33par Hanyy (6-10 %)
x3Brui (11-15 %)

Hanyy (16-30 %)

nx Hanyy (31-60 %)

3ry, Hanyy (>60 %)

XepcHuii 3y3aaH
MaLl HUMMH (0-20 cm)
HUMIH (21-50 cm)
AYHA 33par 3y3aaH (51-80 cm)
3y3aaH (81-120 cm)
Mall 3y3aaH (>120 cm)

F'YHWIA yCHBI TYBLUWH
ragapraac

<5m
5-50 m
>50 m

3yiinuviiH onoH siH3 6aingan
X

AYHZ, 33p3r
bara

TEXHO/IOTM H3BTPYY/IC3H FA3AP ALLUVTNATY/AbIH TOAOPXOWNONT

MeXaHWIOKYYNanTbiH TYBLUVH

3ax 333/1UH Ynr xaHanara
aMb 3yyXx apra xan63puiiH
(eepwuiiree xaHrax)
XONMMOT (aMbxupraa 6a
XyfanjaaHa)
XyAanjaa HarimaaHbl/ 3ax
EEENIIL]

CyypVIH 3CB31 HYYANVIAH
CyypbLuman
Xarac-Hyya3nuiniH
Hyyasnuiin

©pxuiiH 30puynanTtaap
alumrnax raspbiH Tan6ai
<0.5ra
0.5-1ra
1-2ra
2-5ra
5-15ra
15-50 ra
50-100 ra
100-500 ra
500-1,000 ra
1,000-10,000 ra
> 10,000 ra

YY/bIH 3HMP
[L0B TONTOA
631

XeHA W

XepcHuii 6yT3Ly, (6HreH xepc)
BYAYYH/ XeHreH (31capxar)
AYHAAX (3NC3HLRP,
LaBpaHuap)
HapWIH /XyHA (LWasapnar)

[agaprbiH YCHbI XYPT33MX
XaHranTTam
caiiH
AYHA 33p3r

XaHranTry/ 6anxryin

AMbApax OpYHbI OJI0H SIH3
6anpan
Nx

LAYHA 33par
bara

OpnorblH 6ycag 3X yycB3p
HwuiAT opnorbiH 10 %-nac
AooL

HwiAT opnoreiH 10-50 %

Hwnint opnorbiH 50 %-mac g33w

XyBb XYH 3CB3/1 6YNTYYA
XyBb XYH / epX
6yN13r / 0ONOH HUATUIAH
XOPLLOO
aXwunTaH (KoMMaHu, 3acruinH
rasap)

Xam>33

6ara-xamxa3HWiA
OYHA-X3IMIIHWNIA
TOM-X3MXX33HUIA

[>ap 6yT3L, YANUNATIIHUA XYPTI3IMXK

3PYYA M3HZA
6onoBCcpon
TexXHVK 3eB/16ree

X6L,6/MeP 3PX/ISNT (KULLI3 Hb, XAA-

aac eep)

3ax 3331

IPUNM XYUHUI XaHramx
3aM T33B3p

ycaH xaHramx 6a apuyTtran
CaHXYYTUIAH YANYMATI3
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anyy caviH
anyy 4 caiiH
aayy % caiiH
apyy 7 caitn
anyy 4 cainH
aayy 7 caiiH
anyy Y caitn
apyy ¥ caiiH
aayy Y caiiH

101-500 4.7.4. M.
501-1,000 4.7.4 M.
1,001-1,500 A.7.4 M.
1,501-2,000 4.7.4 M.
2,001-2,500 g.1.4. M.
2,501-3,000 4.7.4. M.
3,001-4,000 g.1.4 M.
> 4,000 4.7.4. M.

XepcHuii 6yTaL, (ragapraac
pooltu > 20 cm)
BYAYYH/ XOHIeH (31CapXar)
AYHAAX (3NCIHUAP,
LaBpaHuap)
HapWAH /XyHA (LWaBapnar)

YcHbI YaHap
(6onoBcpyynaaryi)
CaliH YaHapblH YHAHbI yC
MyY YaHapblH YHAHbI yC
(L3B3pLLIYYNIX
LaapanaraTai)

36BX6H rasap TapvianaHrminH

3opuynantaap awmrnax
(ycanraa)
awmrnax 601oMxryi
YcHbI YaHap rax:

YuH3313T 6alAa/IbIH TYBLUVH
H3H A4yy
Anyy

AYyHAAX

CULEEYE]S
MaLl YMH33/131

Xyric
EIVEIREY
3p3rTait

[asap emunen
TOPUINH
KoMMaHM

H3r4NAH/ TOCTOH
6ynar

XyBb XYH, ©MUNIAH
rPUNAr3ryi
XyBb XYH, ©MUNIAH
rPYUNIIITIN

xaMaapanrym

OHreH XepcHUIA AN3MaruiiH
X3MXK33
nx (>3 %)
AyHa (1-3 %)
6ara (<1 %)

YCHbI AaBOKWUNTBIH
TYBLUVHWIAT OPYHBbI acyyaan
raxx Troouaor yy?

Tuiim

Yryn

YepuiiH gaBTam>x
Tuniam
Yryr

rap axun
epAvriH xecer
MeXaHVKXCcaH / MOTOPTOM

Hac
XYyxaq
3anyyc
AYHA Hac
aXummMar Hac

lasap awwmrnax apx
HI3NTTIM XYPTIX (30XMOH
6arryynantryi)

H3MANAH X3163P33p (30XMOH

6aviryynantrar)
TYP33CUIH Xa163p33p
XyBb XYH
Yc awmrnax apx

HI3NTT3 XYPTIX (30XMOH
6anryynantryi)

HArANVIAH X3163p33p (30XMOH

barnryynantramn)
TYPI3CUIH XaN163p33p
XyBb XYH
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HBJ166

HWiAram-34niiH 3acrniiH yp Henee
Yp TapuaHsl ypray, 6yypcaH v H3M3raCoH
ManbiH ByT33MX

byypcaH Y HIM3rACoH
Fish
6yT33MX Byypax 3pcaan HamaracaH v [ ByypcaH
OYTI3rA3XYYHUIA ONIOH AH3 X3163p 6yypcaH Y| HIM3ACIH
6YTI3MXUT Tanbali (awwurnant/
< < 6yypcaH Y HIM3rACOH
TapunT XWiAraax Tanbai)
TyxaliH ax axyliH opaoro 6yypcaH /| HIM3rLCoH
OpP/IOTbIH ON1OH SIH3 3X YYCB3p 6yypcaH Y H3M3rAC3H
Hwiiram-coénbiH yp Henee
XYHCHWIA atoynryii 6aingan/ eepuiiH .
6yypcaH v caiixmpcaH
X3P3rLa3r XaHrax
contribution to human well-being
. Ponds allow the land user to grow crops the whole year
decreased v increased o -
round. Furthermore, there are fish in the pond which
provide a reliable source of food.
SKONOTWIAH Yp Henee
YCHbI X3MX33 6yypcaH Y| H3M3rACcaH
XOPCHUIA Ynir 6yypcaH 4 HAM3IACOH

33pranass Tanbanig nnpax Henee

©PTOr BA ALUMMWH LUMHXWNTI3

Buii 6onrox 3apaantari xapbLyynaxaz 0/1COH aLumr
BorvHo xyrauaaHz 3praH Tenergex

< Mall ceper v Malll 3ep3ar
6angan p P
YpT XyrauaaHza 3praH Tenergex
p,, xyrau A 3p A Mall ceper v Mall 3epar
6arigan

Ypcran 3apgantaii xapbLyynaxag 0/1CoH aur
BornHo xyraliaaHz 3praH Tenergex

< Mall ceper v Mall 3epar
6aligan P P
YpT xyrauaaHz 3praH Tenergex
pu xyrat A 3P A Mall ceper L4 Mall 3epar
6arigan

YYP AMbCIrAJ/1bIH ©6PY16/1T

Yyp aMbcranblH aaXxvM eepunent

XUANAH AyHAAX TeMnepaTyp ©cent MaLul myy v MaLL caiin

Yyp ambcranaac xamaapax aroy (ramLumr)

OPOH HYTIUIAH aaaap 60poo MaL myy 4 MaLll CaiiH

OpPOH HyTFI/II7IH CanxXviH wyypra maLu Myy v MaLl CaiH

raH radur MaL Myy 4 MaLll CaiiH

YCHbI yep (ron) Ma myy |7 MaLll CaiiH

Yyp ambcrang xamaapax 6ycag yp parasap

LpranTbiH Xyrauaa baracax MaLL Myy 4 MaLL caliH

HYTATLLUYYJIAX BA JACAH 30XNLIOX

TyxaiiH HyTar A3BcrapT TeXHONOriAr HIBTPYYJ/ICIH rasap TexHONOrnir HIBTPYY/ICIH 6YX XYMYYCUIAH X34 Hb MaTepuannar

almrnarysbiH XyBb ypamLiyynan aBanrymrasp TeXHONOTUIAT X3P3MKYYACIH 637
XULW33/ TypLUnAT 0-10%
1-10 % 11-50%
11-50% 51-90%

> 50% 91-100%

TexHonorm Hb eepuneraex 6y Hexuen 6aigans gacaH
30XNUOXbIH TyNna eepyneraceH YY?
Tuiim
Yryh
siMap eepuUnenTeHs sm3ar B3?
YYP aMbCraibiH 6epunent/ skCTpuM Y3313
3aX 333/1MAH eepynent
aXUN XezenMep 3pX13X 6010MXK (K.Hb LUNIKNX X6A4681reeHNNA
ynmaac)
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AYTHIIT, CYPTAMX

[JlaByy Tan: rasap awmrnarymiiH 6ognoop
e Water available in the dry season for cash crops. The rice fields

can be used in the dry season instead of being left bare. .
e The rice seedlings can be irrigated during the early wet season in

case of drought or erratic rainfall. .
e Diversification of diet and income: fish is available the whole year

round.

[laByy Tan: aMx3Trary acBan 6ycag M3/33/713/1 6FCOH XYMYYCUIAH
6oanoop
e As parts of the rice fields are irrigated and planted during the dry .
season, there is less wind erosion and the soil is improving.
e The fish feed (rice bran and termites) consists of local resources.

Cyn Tan/ pytargan / apcasn: razap awimriardymiii
6oanoopaaBaH Tyynax 60/10MXKyyA

If flooded the fish can go away. Nets need to be put around the
pond in the wet season. This farmer already does this.

Fingerlings are difficult to find. Find a fish breeder, or breed fish by
themselves. Creating niches in the ponds for the offspring, where
the bigger fish do not eat it, could do the breeding.

Cyn Tan/ pytaraan / 3pcA3n: 3SMX3Trary acean 6ycag MaA33,13n
OerceH XYMYYCcuiiH 6o100pAaBaH Tyynax 60/10MXKyya

Fingerlings of different sizes and species are put into the pond.
The bigger eat the smaller. Fence off areas for bigger fish, and
move the big fish there so they cannot catch the smaller. Or build
structures where the smaller fish can hide.

CYYPb M3A33/1271YY/,

SMX3Trary
Christoph Kaufmann

BapumT>KyysicaH orHoo: 16 10-p cap 2014

M>433131 erceH XyH
Christoph Kaufmann - I'TM M3pra»unTaH
Lean Hak Khun - T'TM mM3praxunTaH

WOCAT M3433111IAH CaH Jaxb 6YP3H TOoA40pPXOANonT
https://qcat.wocat.net/mn/wocat/technologies/view/technologies_1627/

Xon6oraox MM m3aa3anan
TOZ0PXONryi

BapMMTXKyynanTbIr 30XMOH 6aiiryyncaH

Baviryynnara

e TOAOPXOWryW
Tecen

® TOAOPXOWryr

Fon1 cypBasiX 6apyumT caNT

XsHaH Toxuonayynarumg,

XaHary
Deborah Niggli
Alexandra Gavilano

CyynmiiH wmnHaunan: 11 3-p cap 2019

e Konhel Pith, Local Agricultural Research and Extension Centre LAREC in Kampong Chhnang; khonhel@gmail.com:

This work is licensed under Creative Commons Attribution-NonCommercial-ShareaAlike 4.0

International

Wocat SLM Technologies

@O0

Use of household ponds for garden irrigation and [J sh production.

6/6


https://qcat.wocat.net/mn/wocat/technologies/view/technologies_1627/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/

