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Executive Summary

Thisreport covers major activities of smadcale aquaculture projeémplemented
with the objectiveof improving nutrition and income of rural communitibsough
empowering women aimeat achievingthe goal of food security and poverty
reduction. The twayear project (Jan 208®ec 2009) wasunded byAquaculture
without Frontiers AwF) launchedin fiRainas T a r within the Dhamilikuwa
Village Development Conittee, of Lamjung, a md-hill district of Nepalin
collaboration withthe Institute ofAgriculture and Animal Sciend®AAS, Rampur,
Chitwan, Nepahnda local NGQ

Initially, an awareness/interaction program was organiethe villageto explain

the djectives, describe activitiesnd inform them that the Project Team would
cover only 50% of thpond constructionA total of52 women shoed interestsin
digging ponds in their landswvhich was almost double théProject Team had
planned to supportA demastration field visit was organized for all of them to
observe the similar previously implemented project in Chitwan and interact with
the womenThe women were trainezh general fish farmingn the following day
and requested to dig pondsorty families organized in two groupsiug a pond
each within three months whitethers waited for thesecondyear. Nineof those
family ponds were used for Mc student researctPolyculture ofCommon carp
Grass cap, Silver carp and Bighead cakpere recommendedhe average size of
ponds was 4n¥ (range 12i 169 nf). Average support for pond digging was NRs
2,429 (US$33)After growing fish for about 8 montiisay - Dec 2008) average
production wasachieved4 kg (maximum 33 kgper family with the total
producton of 191 kg. Over 2/3 of the fish produced was consumed by families
and their relatives harvested partially on different occasidnghe second year,
five of these women did not continue because of frequent problem of leakage and
shortage of water. T remaining farmerscontinued fish farming without the
financial support of the@roject. Theychose Common carp and Grass carp which
grew best in the first year. In addition, Nile tilapia was included in polyculture. As
a result production and fish consutigm increased by twdolds with the highest
production of 55kg by a family.

In the second yeadespite the interests of many, only 27 new women were selected
to support by the projecthis new grougonstructed 30 fish ponds including three
for a primay school The mean size dheir ponds wagt3 nf (range of 12i 200

) whichwere constructed with theame type of suppoffhenewly joined women
produced 158 kg of fish (average 6/fegnily, maximum 24 kgin the growing
period ofabout 8 months.

In summary, the twgear project was successful in establishing three groups of
women, traming them and motivating them to di§ new ponds andulture fish.

This clearly showshat smallscale aquaculture intervention in miills of Nepal
empowering womeis possibleand has tremendous scop&wF projectshould
serve as a model for the expansionroéli-scale aquaculture in Nepal



AwWF 1 Nepal Project:
Empowering Women through Small-Scale Aquaculture

I. Background

This reportdescribes the approaches aaivities of the project funded byAquaculture without
Frontiersi Nepal (AwF-Nepal) duringJanuary 2008 December 200%two-yeal) in Rainas Tarof

Lamjung District inmid-hills of Nepal. The smaHlscale aquaculture project was launcldtly by

the Aquaulture and Aquatic Resources Management (AARM) program of then Asititute of
Technology (AIT), Thailandand thelnstitute of Agriculture ad Animal Kience(IAAS), Nepalin

cooperation wittalocalNGOand womends groups.

1.1Project site

Lamjung District

Dhamilikuw/

Fig. 1 Map of Nepal showing the location of project site

The project sitas located in miehills of Nepal, approxnately 150 km west of Kathmandu at the

elevation between 1,4®, 000 f eet , 28640 N | at i.andThesiteahasd 8 406 2
been recetly connected by a muddy/seasonal road. During summer onlwh®glers can reach.

During rainy seasonye haveto walk to reach the site for an hour across the Marsyandi River from
Baisjangar, a small town on along a paved road that connects the Hestidicfuarters of Lamjung i.e.

Besi Shaharwith the Kathmandu- Pokhara highway. Lamjung district covers an area of about
1,700km2 and has a population of abdu® million. The projectsite is in the eastern sidef the

district adjacent to west part of Gorkha district. The sitpspul arl y known as Rai


http://en.wikipedia.org/wiki/Besisahar

meaning plain area at the foot of mountains arfuRain&éis the name of amountain peak which is
about 5,80 ft high. The major parts oRainas Tars in the Dhamilikuwa Village Development
Committee(VDC). At thetime of the 1991 Nepal census, the VB& a population of,831and791
individual householdsBut now corresponding figures hawygone up considerahlyThe dte is
sandwiched between two rivers named Marsyandi and Chepe. The land in the village is irrigated with
the water diverted from Chepe River which originates from a glacier lake also called Dudhpokhari
(Milky -white Water Lake) under Rairtas Irrigation FPoject. The diversion canal is operating since
1984 covering an area of oveB®bhectare of landThe canal ithe main source of water foilewly

built family fish ponds.The main occupation of people in the district is agriculamd livestak
husbandry Among the crops, rice is the main. Before irrigation canal was built peanuts and black
grams werehe major cash crops as they da need so much watetrrigation has changed the
cropping pattermof the village Peanuts and black grams are no longdivatiéd. Farmers are seeking
opportunities of having water based crops and occupations.

1.2Problems addressed

Almost all of the people of this village rely on subsistence agriculture. Due to limited employment
opportunities and income generating activitiegjority men migrate to cities in or outside the
country in search of employment and income. Majority women stay at home struggling to feed their
kids and other family members get enough food. They grow mainly rice, some vegetables and also
raise some amals. Due to decline in pasture land, raising animals has become difficult as it
consumes considerable time for collection of fodder and feeding/pasturing). Meat is becoming more
scarce and expensive. Cereals and root crops are the main food items af deguMost children

are suffering from moderate to severe stunting; one or more forms of malnutrition.

People oRainas Taused to catcfish from Chepe and Mayangdi rivers. Catching fish using hooks
and lines is common among few ethnic groups foartm the riversRiver diversion (Duwali Thunne),
poisoning (Bish Halne) and dynamiting (Bam Hanne) especially in CRap is very common
during winter.These activities can oftdre organized as community work involving all teénic and
nonethnic goups including women and childrefihese have seriously affected the wild fish stock.
They also used to catch fish from rice fields especially during monsoon season. Howestar, d
decline n fish catch has been realized though people do not understandderlyingeasons which
are their own mapractices or illegal activitiesln addition to thesefwo dams in Marsyandi
hydropower(Fig 2); one downstream and tlogher recently completedpstreanside of Rainas Tar
constructed for hydropower generatibave been the main causé@$fiese dams have completely
blocked the fish migration. The demand for fish consumption is increasing because of increased
population and also the more awareness about the health benefits of fish as a source of protein.

This vilage wasalsoone of t he most af flontged ngearrtnsal ofc otntié i
root causes of the conflict were rural poverty, lack of food security, discrimination against women and
dalits, and their exclusion from the development esscand sodigolitical activities.

In summary, this project was an initial attempt to address problems of discrimination against women
and dalits (untouchables and disadvantagedhortage of animal protein and human health,
unemployment and low incomgressure on wild fish stock.



Upstream Dam:
Madhya Marsyandi
Hydro power

Cheperiver

To the sea in Bangladesh via India

Downstream Dam:
MarsyandiHydro power

—

Fig 2 Schematic diagram (not to scale) showing project site, two riversdants for

hydropower generation

Goals and objectives

2.1Goal

The goal of the project is to improve of livelihoods of people thranghllscaleaquaulture.

2.2Main Objective

The mainobjectiveof the project is to test whether aquaculture is feasible irhitiglof Nepal
technically and economically with the objectives of supplying animal protein and generative
supplementary income. As nearly tthird of Nepal is covered by hills, outcome of this project
could help policy makers whether smsdlale fish farming should be promoted in #hills. The
projectwas an expansion of womenin-aquacultureproject launched in a loweplain area
(Chitwan) of Nepl by AIT, Thailand in collaboration with IAAS\epal.

2.3 Specific dojectives

The specific objectives of the proposed project are to:

- establi s-iMoar!| AANWHKF I ageo

and

womenos

fi

- assign and trairstudentintern to manage the project tivithe purpose of developing
career and gaing handson field experience
- trainhouseholdvomen in smatscale pond fish culture

- assist in constructing fish ponds

s h

- provide a promising alternative source of animal protein, minerals and vitamins for the

rural communities

- assist women to earn supplemental income while working at home

- increase womenos

participation

n

SOCI

- introduce an idea of nutrient-oycling avoiding external inputs in which fish are fed
with kitchen wastes and farm {pyoducts and ponewater is fertilized using animal
manureor urineto grow natural food which can also be used to irrigate vegetable garden

- develop a practical model / evidence aligsseminatét to mid-hills that cover over two

third of the country

al

f

a

a |



[ll. Major activit ies

3.1Year |
3.1.1 Awareness program

In order to initiate the process) awareness program was organized gathering a group of women in
mid-March 2008 using a classroom andomputer of a higher secondary school in the village. A

program in CD produced based dng¢ A Women in Aquaculture ProjecHt
followed by questions and answef3rganizers reportethat many women showed their interest

during that timgFig. 3).

% ‘ :
Fig.3 Interaction with women (left) for the group formation and projectgrdsanged above the office of the
local NGO which depicts the project concept.

3.1.2 Feasibility study visit

During April 1417, 2008, the project team comprising Dr. Ram C. Bhujel (Asian Institute of
Technology), Dr. Madhav K, Shrestha (Institute of Agricidtiand Animal Sciences, Rampur,
Chitwan), Mr. Jiyan Chaudhary (Rural Integrated Development Society, Chitwan) and Mr. Hareram
Devkota (IAAS, Student) along with representatives of the local organization visited the sites of
almost all of the applicant faties (Fig. 4), observed their lands set aside for digging ponds and also
provided some suggestions on where and how to dig/manage fish ponds. A meeting with RDC
committee was organized at the end of the visit. During the meeting, in addition to
guidance/sggestions, plans for demonstration trip, training, pond digging, transportation and stocking
of fingerlings were discussed thoroughly and tentative schedules for these activities prepared.



Fig. 4 Project Team observing the potential lamehd source ofvater for fish‘ culture (left) and
meeting with potentiaomen whowereplanning to participate (right).

3.1.3 Demonstration trip

A oneday demonstration trip to Kathar, Chitwams organized on 26 April 2008 to make familiar

with the activities and show thsystems and understarfignctioning ofa cooperative of womefish

farmers in an ethniclaru community managed by woméremselvesAll of the 50 women (plus 2

single men and RDC committee members) were included in the trip. Kathar is one of the most
succesful Womenin-Aquaculture project site initiated by Aldnd IAASwher e womends gr o
been upgraded as fiwWomends Fish Farming Cooperat.
the country It is successfully running itself. Locals borrow mom¢yhe rate of 12% interest rate. The
cooperative groupffered to have &unch (picnic)togetherat a nominal rate as is the case for any

visitors. This provides them an opportunity to save some amount of money for the cooperative and
provide mordime for interaction among them and help build good cooperation.

314 &1 OIF ACGETT 1T &£ xi 1 A1T60O0 coi 0b

The local NGOmade a public announcement about the projectraqdestednterested women to
apply with an application fee of NRs. 35 (~US$0AN)ogether 52 familiesapdied and showed
interests in cultung fish in their lands which is almost douldempared to the numbéhe project
teamhad expectedr-ull technical (training, field visit and fry supplgnd partial financial suppod
wereextended to all of therdividing theminto four categories based on which the level of support
was providedTablel shows he type of farmerm the first yeaand supportsThe completdist of all

the women farmers are given in Append&2l

Table 1.Categorie®f women farmersupprted by the projedh Rainas TaWillage

Group No. of Financial Technical | Remarks
farmers support support
Poor group 31 50% Full Main target group
Middle class group | 2 40% Full Very few
Higher middle clasg 6 30% Full Few
Existing farms 3 - Full Who began a year ago only




Finally, 43 fish farmes were selected organized itwo Womerd d-ish Farmer groups named
Champhabati (it or i ¢ al name h e pWamerdishd—grmed iSrowg (CWH-FS) and
Maharudra Women Fish Farmer (MWFFG) grsuhey weregrouped based on their area of
location.

315 40AET ET ¢ T &£ xi1TAT60 cOi Ob

The group was trained by Dr Madhav Shresthehnical experpn the following day27 April 2008)
of the demonstratiotrip. They were expiaedin detailon how to dig angbreparea pond,and stock
fry, feed and take care afterwaléfdg. 5).

. o Sl 7

Fig. 5Madhav Shrestha giving training in a classroom organized using a primary school (It
and also describing of how to construct a pond construction as well as outside (right)

3.1.6 Digging ponds and stocking fry/fingerlings

After receiving a simple training, the selected farmers completed digging their ponds of variot
depending upon their availability of land and their willingness. As an incentive in taking risk
attract the attention of people, a minimum fund was made available to the project farmers anc
the basis of size of the pond they constructed. The rate was fixed i.e. NRs 55/m2 (=US$0
which is based on the estimated cost of digging at the émeal They utilized their own family labo!
for digging ponds (Fig. 6). Altogether 40 families dug new ponds and stocked fry into their pc
the first year of the project. In addition, other three families who had small ponds were also ir
in thegroup for technical support.

Bighead carp fry were procured from Fisheries Research Center (FRC), Pokhara and fry
species such as Common carp, Grass carp and Silver carp were from a government run far
Bhandara Commercial Fish Farm, Chitw&tocking of fingerlings was done after nursing in sn
hapas (Fig. 7) for over a month. After stocking regular visit and monitoring was carried out |
Hareram Devkota who is an M. Sc. Aquaculture student at IAAS, Rampur, Chitwan, who he
working wi th the womends group as an Aqua | n-
stocking was done on various dates depending upon the completion of pond construction. |
from the beginning of June continued through July until-Auidust 2@8. A total of 2,213 fisk
fry/fingerlings were provided to the farmers. The average number was 65 fry/fingerlings per
Stocking was done at the rate of about 1.4 fish / m2 using common carp as the main species,

10



by silver carp and then bighe and grass carp at the ratio as shown in Table 2.

Table 2 Ratio of fish species stocked in the pond.

Fig. 6 Husba

Fish species Average stocking ratio Remarks
Common carp 47% Main species
Silver carp 26% Filter feeding
Bighead carp 16% Zooplankton
Grass carp 11% Plant feeder
Total 100%

11



Fig. 7 Fish fry transportation where there is no access to(tetilandfry nursingin
hapadefore stocking into thgrow-out pords (right).

3.1.7 Fish harvest

The growout period was of about-8 months. Some of the farmers partially or completely harvested
fish a few months earlier because of shortage of water while others later depending upon the family
needsFarmers were allowed to harvest fish whenever they neededrfsumption or cash for their

family purposes. But they were asked to keep record the amount for the project purpose. Some of the
families have started eating fish when fish were still small (<100g) and others wait little bit longer. As
the weather in Nepas$ cold (Fig 8), all the farmers had to harvest fish before Decemiiénough

morning dissolved oxygen level increases during the winter9)Fig

30 - —Treatment | —#Treatment 2 —+—Treatment 3
AR
"
v 20 -
-
Es
3
= 10 -
;
=
0 T T T T T T T T T T T T T T T T T 1
AR TR AR A
AN EARA R R AR AR Y
Date
Fig 8 Meanmorningtemperatures (°C) of pond water during experimental period (21 June 2008
March 2009.
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Fig 9 Fortnightly dissolved oxygen (mg/L) of pond water measured between -9 am in
experimental / representative ponds during 21 June 2@Bebruary 2009.

3.2Year ll

3.2.1 Group formation and training

I n addi ti on ts fishfarmiag gtomarmed dunmetimedirst year, one more group 27
women fish farmer# the second yeanamedfi Kar mad & i st or i cyardgdiRiverjpe o f
February 27, 2009Among thef i r st 3ywenaen, diwe ofdthem could notontinue due to
inadequatewater. Therefore, the wmerd groups were re-organized to makenore or less equal
number offarmersper group.Each member of these groupaves NRs 10(US$1=~NRs73)each
month togive loan to other fofish culture activities. Theglso organizenonthly meetinganddiscuss

in groupsaboutthe performance of thefish and culture techniquedhis has builtconfidenceand
created an environment of helping each other especially teengants by the women farmers who
joined in the first year.

For the new27 women farmers, aeday taining was organized on May 28 2009 They were
trainedshowing slides as well as doing field work. Five experts fromrtkgtute of Agrculture and
Animal Science, Rampur, Chitwan(Fig 10) and District AgricultureDevelopmentOffice were
involved A training manual of complete fish farmimgth data sheefor input recordwvasdistributed

to the participant women farmemuring the training, a radio journalist also attended to cover the
news (Fig 1).

13



Fig 10 Subject mattespecialist of IAAS involve in Fig 11 Discussion among thenembes and a radio
women fish farmer training journalistduring farmers training

3.2.2 Pond construction and preparation

In the second year 30 fish ponds were constru¢kegs 12-14). A lower secondry school (Sharada

Ni Ma Bi, grades 8) run by the local community was supported for construction of three ponds (Fig.
15, total area of 169 fi Pond was constructed by students and the school used the fund to purchase
equipment and other materials fads. Digging of all thenewponds started in January aaldhost all

of them were completedithin two months.They completeaonstructionby midMay 15 2009 As

in the first year, the mject supported 50% cost of pond construction. After complepioigd
construction they appliebkg of lime/100nf and afterl5 days, another dose 2D00kg /ha cow dung

was added. Ponds wef#led with water from irrigationcanal of the ChepeRiver. Ponds were
fertilized with DAP andUreaat the rates of 8.g N/m%day aml 0.2g P/m?day as basal dose and
continuepond fertilized from cow urineroaweekly basis aa splitting doze.

Fig 12 Pond constructiomn sloppy land Fig 13 Measuring the ponds.
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Fig 15 Contour pond conmctidn

Fig 14 Expansi‘(r)vn bpondin Year Il

3.2.3 Fish seed rearing and stocking

Realizing the problem of fish seed transportation and need of nursing of fry to fingerlings before
stocking, vomen fish farmers group formed a committee to take the responsibilaf fish
transportation, nursingnd distribution. Theyobtained andtransporéd fish seed fromFishery
ResearchCenter (FRC), Pokhara (about 80 km awayndhe first of April 2009(Fig 16). Three
farmers were selected for fmyursingin hapa-installed inpond (Fig 17) with the technicaland
financial suppos by the projectAfter doing this,Farmes know how andwvhere to get seed, how to
transport and nurse fry to fingerlingg themselvesBased on the experience of the first year farmers
chooseCommoncarp andGrasscarp. Additionally, tilapia wasprovidedto all the farmersn order to
test asanew speciedringerlingsof Nile tilapia wereprocured from Soudar Bazar of the same district
wherefew farmersare trying togrow on their own They werestocked in old porglbelonging to the
groups from the first yean March 12 2009. Grass anddinmon carps were added on May 29 at the
stocking density of 2 figh?,

Fig 16. Fry transport Fig 17. Fry stocking in hapa

15



3.2.4 Fish grow-out and harvest

Fish were grown feeding locally availabagricultural byproducts e.g. rice bran, oil cakes etc.
Farmers were taught to use feeding trenade locallyfrom bamboogFig 18). Many farmers are

using cow/buffalo urine to fertilize the pondghey also grew somkegumegrasses on the dikes to
contol dike erosion and also to feed the grass ¢(aig22). Fish were harvested partialfythey have

tilapia using a net sharing among thefmose farmers who have carps, they harvest at the end during
Novemberi December just before the beginning of celdsonAll the families consume more than

half of the fish by themselves either during festivals or other days while less than half was sold for
cash. Selling fish is not a problem. Local people gather and buy fish when fish harvest is announced.
Severalfarmers are now having tilapia recruits in their ponds. Some of them are giving free while
others are now selling at (2 NRs/piece) fry to other farmers as per the suggestion by the project team.

Fig 18. Locally made bamboo tray used for fish feedileft) andCommoncarp harvested
from one of the fafigh)r sd6 ponds in the vil

16



IV. Results

4.1 Yearl

4.1.1 Experimental ponds

A 250 dayexperiment using nine ponds conducted byitttern under EU Asia Linlprogram at
AIT/IAAS programshowed that Commorarp grew biggest (P<0.0&mongst all the species (Table

3) with the mean weight of 601g (SD 103m)d survival 77% (21 SDSome of the farmers were

able to harvest up to a kilo B months from about 560 g. Similarly, final mean weight of Grass
carpwas significantly higher (P<0.01) than the other carps reaching above 200 up tor#425dgily

weight gain of Common carp (2.0+0.4) and Grass carp (1.0+0.2) were comparable to the values
achievedn most subtropical climate. But the corresponding valUder Silver carp and Bighead carp

was 0.3+0.2 which is poorer compared to values obtained from most of the sludies. are the
reasons of why the two species were therefore preferred and selected by the farmers in the second
year.

Table 3 Mean weiglhg of experimental fish

Farmers Grass arp siver Carp| Bigheadcarp| Commoncarp
Shanta Maya Thapa 290.6 65.3 61.7 492.4
Indra Kumari Nepali 221.4 65.3 61.7 492.4
Krishna Kumari Bk 220.9 73.2 61.7 479.2
Rin Maya Nepali 425.7 105.3 60.3 658.3
KrishnaMaya Nepali 302.1 112.6 58.4 687.5
Yam Kumari Kadariya 312.3 108.5 56.6 638.6
Dhan Maya Thapa 311.8 102.3 100.5 742.8
Ramdevi Bhujel 260.1 98.2 98.8 692.9
Dhan Maya Bk 291.7 124.0 80.0 523.9
Total 2,637 855 639 5,408
Mean weights 293 95 71 601
SD 61 22 18 103
Mean Daily Weight gain (g/day) 1.0 0.3 0.3 2.0
(£SD) 0.2 0.1 0.1 0.4
Mean Survival (%) 60% 67% 56% 7%
(+SD) 12% 38% 18% 21%
4.1.2 Overall

Forty three (43) ponds of about 1,908total water surface area were constructed with the support of
AWF in the first year. The mean size thie fish pond was 44 fwith the range from 12 to 169°m
(Appendix 2). Altogether 43 families were supported including three families with existing ponds. A
total of 2,213 fish fry/fingerlings were obtained from Fisheries Research Center (FRC), Pokhara and

17



Fisheries Development Center (FDC), Bhandar, Chitwan, and provided to the farmers in an average of
65 fry/fingerlings per family to stock into their pond.

Data(Appendix 2)show thathiree families completely lost (0%u&ival) their fish; howeveraveraye
survivalremained a73+2%% as some of the farmers had very high survival up t0.9118¢ average
size of the fish consumed was ¥4 g where as average size of fish sold was 136tA&tagether

146 kg (3.4 kg/family) of fish was consumég the familes whereas only 45 kg kg/family) was
sold tothe local peopleBased on théotal consumptiorand total productiomata,76% of thetotal

fish producedwas consumed by h e f damilies oréredatives(Table 4). Very interestingly,
individual family dta show that two third (67%) of the families consumed all the fish (100%) they
had grown Appendix 2) Data showed thatish sold werebigger than the fish consumed. This
indicates thamost families started consuming fish earlier rather than waitinfisfoto grow and also
those who sold fish knew that to get good price they have to grow for longer and Righetwo
families sold less than half they produc@tis indicates that the project has contributed considerably
in family nutrition in the commmity. Table 4 shows thathe value of fish produced per farmer is
US$12 with the maximum of US$90.

Table4 Summary offish prodwetion, consumption and sale Year |.

Pond No. of Fish Consumed Sold Cons+ Total value of fish
(sg. m) Stocked (kg) (kg) Sold (kg) NRs. Uss$
Total 1,899 2,535 146 45 191 38,274 524
Mean 44 59 3.4 1.3 4.5 890 12
SD 30 44 1.9 4.3 5 996 14
Min 12 17 0 0 0 0 0
Max 169 241 9 25 33 6,600 90

4.2 Yearll
4.2.1 First Year Farmers (old group)

Among the 43 farmers who started in the first year 5 had to stop fish farming because of shortage of
water.Based on the results of the first year, the remaining farmeekest only two carps which grew
fastest i.e. common carp agchss car@t 1:1 ratio. But in addition to these, Project Team also asked

to add tilapieabout om-fourth of carp. A total of 3,63fish were stocked out of thajf5P8wereGrass

carp andCommoncap each and 30 fry were tilapia with the mean of I@ish/family (Appendix 3).

Among the farmers who continue in the second year i.e. the remaining 38 farmers, interesting figures
have been noted (Table Appendix 3&4. Although total pond surface area decreasedquse of 5
farmeas could not continue), Table $howed161% increment in the total fish production (i.e.
consumed + sold = 309 kg) compared with the same figure in the first year (1SBirkigrly, total
consumption and sales increased almost at thee gate.More interestingly,in the second year
average(i.e. per family) value of fish consumption i@.0vs 3.4 kg) increasedy more than two
folds (207%) This indicates clearly that farmers are improving in techniques, getting better
experience ananproving the productivity of their pondsd also consuming more realizing the value
of fish interms of nutrition and health.
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Similarly, results (Table ,6Appendix 4 show that value of fish produced per family increased by
nearly two-fold. Although averag value per family still remained at US$21, highest value has
reached to US$151 in the second year it was only US$90. In an average, these farmers received only
US$33 (range US$927) as financial support (50%) for pond construction. One of tleeesting

points here is that women were happydig pond in their lands with the subsidy of US$10 or even

less

Table5 Summary of fish production, consumption and sale in Yiday the farmers joined in Year |

Consuned Sold (kg) Total(kg) Gonsuned Sld% Income Income

(kg) (%9 (NRs) US$

Total 239 72 309 - - 60,800 833
Mean 7.0 2.0 7.9 74.4 4.3 1,559 21
Min 0 0 0 0 0 - 0
Max 19 40 55 100 73 11,000 151

Table6 Improvement among the farmers who joined aadad fish farming in Year | or percentage
changeain fish production, consumption and sale in Yeaslicompared to Year I.

Pond Total fish Consunption Sale Value of produce
area production
Total -11% +61% +63% +60% +59%
Average value -2% +78% +107% +65% +175%

4.2.2 SecondYear Farmers (New Group)

As mentioned earlier 27 women joined the fish farming group in the second year. A total of 30 ponds
constructed with the water surface area of 1,213 ranging from 12 sq. m size pond up to 200 sg. m.
(Table 7 Appendix ®&6). They stocked about 3,099 (average 111/family) fish fry and produced 158
kg of fish (6 kg per family), out of which over 80% was consumed by the family. Total value of
produce ranged from US$12 up to US$66 in the mean of US$15 which is very similariegethe
which was obtained by the farmers in the first year when they started. Hopefully, they will improve
productivity and the income in the coming years to come after having experience.

Table 7 Fish production and consumption d&tam among the new wonnefarmers inY earll.

Pond Consumed Sold Total Yield Value of produce (fish

Area(m?) (kg) (kg) (Kg) t/ha NRs Us$
Total 1,213 131 27 158 31,600 433
Mean 43 5 1 6 2 1,129 15
SD 43 2 3 4 1 893 12
Min 12 - - - - - -
Max 200 8 16 24 5 4,800 66
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V. Major outcomes and lessons learned

5.1Fish production and income

In two year6s ti me wi t h-Nepa magecthas been suc&e$siulln dy@ing f u n
70 (40+30 pondswith the total of 3,112 fin Rainaster village of Lamjung, a representative-hiid

district of Nepal(Table 8) Direct beneficiaries include family members of the women fish farmers

i.e. 300 (193+107) and a primary school with about 500 children. This activity has produced more

than 658 kg of fish, 80% of fish have been consumedtiy families. Although total value of fish

produced is still less than US$2,000, the Project Team expects, the production will increase over time

and also more farmers will grow fish and generate more than US$10,000 invested by the project
within another2-3 years.Time saving while growing fish compared to other farming system
component is tremendouyverage time spent in fish farming was estimated onhL3.0ninute per

day for 8 month which is a couple of days omjost women group members see no adddl time

is necessary for fish farming. More interestingly, one of the women who has recently expanded fish

pond from 36 Mto 200mMisays, fAone rupee gives you 100 rupe:«
gives you so much pr o.fMostimgottantsstheaue af heblth benefitsf v e s t me |
home grown fishconsumption empowerment of women and ienefits to the community easily

outweigh the investment of AwF and the efforts of the Project Team.

Table 8 Overall outcomes of the AwNepalproject.

Particulars Figures
No. of ponds 70
Area of ponds (1) 3,112
No. of women supported (=families) 70
Direct beneficiaries 300
School (primary) 1
Total fish prodiction(kg) 658

Consumption 516

Sale 142
Total value (NRs) 131,674
Total valug(US$) 1,804

5.2Women empowerment

The AwF Nepal project has establisteceew o me n 6 s f i s h involingrii® wogneriga o u p s
village of lessthan5,000 residentsThe Project Team hdasinedthemin fish farmingand facilitated
them to organize regula meeting to discuss problems and share experien@eg. 19). Men
counterpartarealsohelping in various ways includingond constructionfish transport, organizing
meetings and also facilitating discussions. Before the initiatidhe projectaqua&ulture activity was
almost none in the whole districthis project hasreated awarenes$isroughout Lamjungboutfish
farming by women organized in groupcal FM radio has broadcast the highlights of the project
several times. Various groups haveiteid the project site. The Project Teavith the support from
District Agriculture Development Office (DADQ)as also been successful in forma@istrict Fish
Farming AssociationOFFA) and networkconnecting thefish farmes of Lamjung (Fig 20). The
major responsibilities of the committee aredisseninatethe idea osmaltscale fish farming in other
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parts of the distrigtcoordination among concerned organizations and facilitate in implementation of
such programsWo mendés gr oups h &owenvinbeetie districtugoverensest fand Iget
supports from district administration partial supports for the sustainability of the fish fairhieng is

an indication that this is likely to serve as a model for ss@lle fish farming program for midills

of Nepal that occupies about tshird of the country. Several neighboring villages have requested for
technical assistance.

Fig 19. Group discussion in MaharudFish Fig 20. Members of District Fish Farmeb ¢
FarmerGroup aboutCommon carp breeding  Association(DFFA), Lamjung with Agriculture
Extension Aficer.

5.3Diversification in existing f arming system

Fish ponds are used for different agriculture purposes in addition to farming fish showing Integrated
Agriculture and Aquaculture System (I/&8\is highly relevant. It has been more visial®und the

ponds ofthe first yearfarmersof the project(Fig 21). The second yedarmess are also fdowing the

same pathearning fromthe former Locally available inputs such agriculture byproducts e.grice

bran, mustard oilcake etc. as fish feed, legumes grown on the(feigke?2) to feed fishand control

soil erosionandanimal manure ourine aspond fertilizrs (Fig 23) have beentilized following the
principle of resource utilization, energy sayiand waste recycling for fish culture. Farsapply

partial harvesespecially who have stocked wiitapia. The farmer who dinotstocktilapia they had
complete harvest from November to January. Now farmer start to share and sell the Tilapigorecruit
other farmer hence farmer can eat fish always when they need.

Fig 21: Trench constructed at the edge of rice Fig 22 Growing peanuts on thiike for
plot for fish culture grass car@nd to control erosion
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Fig 23: Cow urine cdlectionto fertilize pond(left) and pig rearing next to the pond (right)

5.4 Test of fish speciesfor mid -hills

In first year, project introduces silver carp, common carp, grass carp and big head c&ifveBut
carp andBigheadcarpshowed poor growththereforethese species werejectedin the second year

Nile tilapiawasincluded to replace them procurifigom one of the farmeref Lamjung District with

the assistance ohewly formed District Fish Farming Association DFFA). Inclusion of tilapia
showvedvery positive impression on farmers as it has given them a solution of fish seed supply instead
of carrying fry and walking from far away dista@ome of themare selling tilapia fry. Pondare

never empty. It has improved production and consumgtianin the first year.This project has at
clearly indicated that Common carp, Grass carp and Tilapithedgesspecies for michills of Nepal

which occupies about Z/%f the country. However, more research is needed to determine the best
species rati to achieve higher production. At treame time some indigenowspecies such as
MahaseerTor sp.), Asala(Shizothorazsp), Bhitte (Puntiussp), FaketaRarillius sp), Buduna Garra

sp.) Bhoti (Channasp.)etc. in combination of these species can bestifigect offurther research

5.5Technology dissemination and adop tion

Although most ponds are quite small in size, there are indications that itheither add new ponds

(Fig 24 or expand the same pondls all the farmers are new entrants of aquacultsoene of the
farmers are achieving national l evel producti vi
improvement by 100%. It has been regardec ageat success; thereforejstbeingdisseminate
rapidly to other neighboring districts as wek other partef Nepal A radio journalist was invited
during the occasion of farmers training and field visit to dissemittae¢echnology from local FM
radio. When this newsas broadcastom local FM radiofrom the district headquarters of Lamjung
(Fig 25), women farmers (Mala Milan FodderProductionGroup, Chiti Tilar, Fig 26) from high hills

came to visit theroject site to observiish farmingmethodsin Rainas Tamand wanted to test fish
culture in high hillsMore importantly, a group of 40wlents from the Institute of Agriculture and
Animal Sciences (IAAS), Lamjung campus, satellite campus of IAAS, Rampur Chitwan, visited the
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project site for their practical field experience. It also attracted the attention of various other
organizations/iniduals including the Chief District Agriculture Officer of Lamjung. Similarly,
WorldVision which works in the district has shown interest to work together in expandingssaiall
aquacultureOne of the farmerof the Rainas Tahad taken 14 days on tfab training onCommon
carpbreeding from government faramd prepared tstartbreedng fromthe followingyear.

Fig 24. A pond constructed in Year | amghotherpond under constructioBy adding a new
pond,the woman hasicreased the areto 200n7 from 36 nf.

Fig 25 Dr Madhav ®rrestha giving interview Fig 26 Women farmes from Chiti visited to the
to local FM radidfor fish farming technology AwF supported fish porgdn Rainas Tar
dissemination in mid hills
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5.6Lessons learnedand feedback

9 After implementing the project for a year, farmers and the Project Team realized that small fry
have low survival. Thereforeaige size fingerlingare suitable. fierefore, hpanursingof fry for
about 2 monthgefore stocking into the pona&gs donen the second yeaAs there is demand
for fingerling from other villagesif fingerlings could be produced locallyr procured from
Chitwan or other place® male available to therany time they wanivould tremendoushhelp
promotesmallscaleaquaculturen rural areas

1 Local farmers are very much receptive of fish farming if they can see a successful program
(Seeing isBelieving) and also success of early adaptbtare people arénterested to join the
groupif limited pond digging costraining and fingerlingsare provided.

9 Farmers would need supports for equipment (water lifting pump) and harvesting nets which can
be shared among the group membdrsis makes them feel the value of working in group.

9 Field visitand trainingof women on fish farmingrovides an opportunity for thedmpowerment

1 Farmers have learned that lagk basic needs such as adequate water, seed or fry (hatchery)
supply either orsite or distant butransportatiorfacilities, andappropriate feeds and ingredients,
technical knav-how, initial capital investment especially for digging ponds and their dedication in
managingconstrains the development of aquaculture

1 During rainy season there is higlsk of flooding and land slidevhich can be avoided by
selecting the better lanwihile digging ponds.

1 Tilapia has beerone of the best choices for farmersfasmers do not need toorry about fry
supply and transportation from distant place. It also has improvegroldection andncreased
the frequency of harvest thus increaseddta productionThey like the tesof tilapia flesh.

9 Farmers understandperceivegraduallythe benefi of fish in terms offamily nutrition as they
consume fish more frequently.

9 Fish has been a main item to offer for to the guests or own family membeking in the cities
or abroad who may visit home during feasts and festivals. Women feel proud of offering to them
which is produced by their own efforts at home.

1 Itis difficult to make farmers perfect in any technology. Among them, they have difeydn
skill and performance. Many of theneed more trainingWWhile some of the farmers ignore the
guidelines and objectives of the program as they are concerned with their family needs rather than
the purpose of the project. Therefore, farmers needetorlented and convinced adequately,
especially if participatory research is done.

1  While working with local organizations, there is always groupism and politics. Some of them
might try to take advantage of the activities, may try to distort and even bredles for their
benefits or not to allow others take credits. As they may consider their career more than the
project purpose. In some cases, they may think more on their fin&eciafits and may try to
misuse the funds for other purposes than for gghgject activities. Regular monitoring by the
Project Team has to be done or some other arrangement for check and balance has to be put in
place so that funds will not be used for other purposes.

1 Developmental project can be implemented through involveofestudent(s) as manager(s) who
can carry out research using farmersdé field f:
and get very wuseful experience. More i mportan
direct implications to the famers.
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5.7 Problems encountered and solutions applied

Most local people in the village have expressed that fish farming program has been successful and has
made people enthusiastic with good social benefits though low in economic terms. They see it as a
newidea which can flourish if the following problems dagavoided or handles appropriately;

5.7.1 Managerial/technical

Managing groups of farmers is a difficult taginy Local Organization®ave to have managerial

as well as technicadersonsgkills to initiate and implement ansuccessful projectigke this. It is
difficult to have these expertise and capabilities with local organization. During the first year, The
Project Team encountered some difficulties. Howewvering the secongear,the Roject Team

made thefarmer to be more active to handle the gragfivities by themselvesThey learhin

first year about the management practice of projast.a result, in the second year women
farmers themselvewere able to formulate plapased on whiclthe local NGO andthe Roject
Teamfacilitated the activities

5.7.2 Water supply

As almost all the fish farmers were dependent on irrigation canal which is primarily for rice and
other crops. It was often interrupted due to erosion and flooding resulting in earlyt lrdirfigls

and even death. Adequate attention need to be given on the fish pond, and also if alternate source
of water supply can be made that would solve the problem in such situation.

5.7.3 Predators

Farmers are facing the problem of snake. It seems fishspmodide shelter as well as prey for
them. Various ways have to be applied to control them especially when fish are small so that
farmers can save their fish. Some of the farmers kill the snakes by sticks whenever they see.
Some others used kerosene oirgdeon the dyke area to repulse them but during summer rain
washes away very quicklfProject Team has suggested use of snake traps or fencing the pond
with some nets or plastics wherever possiBlthough not a major but some farmers are pointing

out that some birds e.g. king fisharanes etchave eaten some fish. For this farmers hasex

scare crows and more attention give to the pdhdy have also given a suggestion of use of long
film of old cassettes or simple ropes across the pond with glaisites hung on to it. Another

case of predatory problem encountered by several farmers is diving bEgtiletér limbatus

which attacks the fish many times and eventually kill the fish. It has been difficult to find the
solution for thisFarmers se&ogs might be problems but the Project Team has mentioned it they
are notpredatory and are not problems.

5.7.4 Dike erosion

Many farmers encountered dike erosion as a problem. It has been a problem because many of the
farmers are not making adequate slopeabse they see it as a loss in terms of area. Some of the
group members are growing legume crops that can keep the dike intact. At the same time, legume
leaves have been the sources of feed to f&ltause of the dike erosion and run off water,
problem ofclay siltation is quite common especially during rainy season. Farmers have been
advised to divert away excessive Joiifi water.
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5.7.5 Fry supply and transportation

In some cases, there wamrtality of fry during transportiue to long distance transportatiamda

rough handling Therefore, if the fry can be produced locally it would not be a problem.
Surprisingly, farmers have got tilapia now which is giving fry in their ponds. Hopefully this will
solve this problem for those who want to grow tilapia. Howevebofioer species growers, one of

the innovative and early adopter farmers have been trained who has a plan to breed in his farm.
Large fingerlings are difficult t@et from hatcheries and also difficult to transport. Therefore,
farmers have already done simg of fryin hapasbefore they stock into the ponddapas are
additional cost to farmers. Hopefully, nurgdarmerscan afford them if larger fingerlings are

sold at premium prices.

5.7.6 Technical support

One of themostimportantproblems of fish farmingn mid-hills of Nepal, especially in rural
areas, is lack of human resource. It is difficult to get someone to work for the project and also it is
difficult to arrange to continue technical supports during and after the end of the project.
Fortunately, fothis project purpose, an M. Sc. aguaculture student was hired as an intern to serve
as manager who served as medium to pass on the technicalhkmownd also the guided
directly. It may not be possible in other cases. More importantly, most of thecDsgriculture

Offices of Nepal, there is no aquaculture officer. They are mostly general agriculture graduates
who do not have adequate knowledge and skill to guide farmers. This is a national @Eotlem

will be critical when aquaculture programs arenpked to launch as a campaidgrhe Project

Team is trying its best tmake thisvoice heard by theconcerned authorities and also trying to
produce more graduates and trained manpower from IAAS and other institutions.
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VI. Conclusions and recommendations

Women of theRainas Tashowed exceptionanthusiasnwhen the project was initiateak evident

from the fact that 40 fish porglwere constructedvithin 3-4 months after demonstration trip
followed by oneday training Although ponds constructeare quite smadl and total production of

fish is nota big volume, large propddn of family consumption @%) indicates that it has played
significant role in family nutritionThe Project Teans very optimisticand express thahis isjust

an entryto fish farming There will be substantial productivity improvement as seen in the second
year among the farmers who started a year ago. Continuation of fish farming with improvement in
the second year without project support indicates that they see the benefits anchraitted to

carry it on. However, the Project Team plans to register the group as Cooperative so that they can
move further in the longun. A small amount of seed fund in addition to membership fee should be
provided so that the group can provide loarhtinterested person and collect reasonable interest.

Interest of many other farmers in the Year Il (though only 27 were added amongst them) clearly
shows the scope of fish farming by womerithiis village and same can be expected throughout mid
hills of Nepal, if the program can launched in a we#dnned mannerThis interventionhas been
consideredvery successful which will serve as a model for the whole-ilisl of the country.
District Agriculture Development Offic€DADO) has taken the idea as inadive and committed to
support the groups as well as other groups. Similarly, other organizations have also showanterest
collaborate for its expansion in Lamjung and nearby other distiatsore training and technical
supports ar@rovided to copevith the problems faced by the farmeia, examples, seed shortages,
water interruption, predator control etbgere is possibility that many of the low lasdhamps and

rice fields will change to fish ponds moving towards commercial scales which cotidage
production andncome considerablyHowever, they still need to get convincibt fish farming is

easier and profitable than other compoa@fexistingfarming systemAs the people of rural Nepal

are very much biased with the rice, aglatdoad, they would not be willing to sacrifice their lands

for digging ponds. It may take some time to understand the principle of market economy. Once they
understand that income from fish is about 10 times higher than the rice and if they feel they can buy
rice easily from others, they will increase size of ponds to move to commercial fish fafnihg.

same time, a pilot scatice fish farming program might be useful so that farmers could directly see
and compare the benefidne of the supporting factofer commercial fish farming in this village

has been the inclusion of tilapia. It is hoped that many more farmers will have seeds to stock
throughout the yeaHowever, a hatchery that supplies other fish species such as Common carp and
Grass carp wouldémendously help farmers. In addition, mogsearch on using indigenous species
together with the three species (Grass Carp, Common carp and Tilapia) would add more local flavour
in exotic ideaAnother, conducive factor for commercial fish farming, needystructeanud/gravel

road which connectswith Kathmanduand other citiesMarketing for fish if produced in a large
volume will not be a problem astikes only about % hours to reach the capital and other cities
such as Pokhara and Bharatpur.

It is very important at this stage, the findings or outcomes of this project should be highlighted and
promoted nationwide. Scaling up activities, possibly few more district as demonstration sites would
help tremendously. More importantly, roles mass mediashould be exploited for example FM
radios, television, publications. A stakeholders meetmglving government extension office,
research institutions, NGOs and others would also help promote the idea.
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VII. Plan for expansion

In the coming years, attempisi | | be made to register the grouj
encourage them to move forward towards integrated development apgktiaoipts will be made to

provide them a revolving fund so that they can make provisions for the members so that women
interested in fish farming and other small businesses can take loan. They will also technically be
assisted to start and run small entergrise

Integration of fish farmingvith other component of agriculture will be further strengthened, for an
example, graiing fish in iice fields to utilize spacand water So far,only 0.3 areashave beemsed

for fish culture Rainas Tar (plain land)as850 haof irrigated lands. Bh culturecan be introduced in
most of these land&imilarly, suggestions will be provet! for the integration of vegetable gardening
andlivestock farming e.g. pig, goat and chiclajacent to oabove the fish ponds.

A planning is also under way together with | oca
Vil l age o0 un daal NGOtplars ko edRabli€h/arrange a small local market where women,

and also men, can sell their products organizing regular fairs in the morning or evening or during
weekends. In addition to agricultural products, they will be encouraged to proguiteras based on

their skills and available local resources such as handicrafts from wood, clays, stones, clothes etc.
Arrangements will be made for the better quality products to transport to nearby cities. The idea of

One Tambon One Product (OTOP) in Thaand wi | | be used giving sli
Village Many Products or AOVMPO.

The Project Team isalso attempting t@xpand fish farming to other parts of the district such as
Chakratirtha and Bhorletar VDCs. At the same time, feasibility sisidynrgoing in other districts
suchGorkha Tanahun and Kavre.
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IX. Financial report

To be submitted later separately.
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Appendix 1. Name of farmers and no. of fish stocked.

Family Pond Fish species stocked

SN Names of the size size Common Bighead Grass Silver

participating women (no.) (m?) 47% 16% 11% 26%  Total
1 Bhagawati Pandey 5 150 101 34 23 56 214
2 Bhunti Shrestha 3 12 8 3 2 5 17
3 Bimala Chiluwal 5 41 28 9 6 15 58
4  Devi Dumrakoti 3 20 14 5 3 8 29
5 Durga Devi Chiluwal 4 50 34 11 8 19 71
6 Goma Hatuwal 6 20 14 5 3 8 29
7 Indira Kumari Shrestha 3 54 36 12 8 20 77
8 Indra K. Shrestha 7 169 114 38 25 63 241
9 Juna Kumari Chiluwal 6 26 18 6 4 10 37
10 Kubija Kumari Kadariya 4 23 16 5 3 9 33
11 Mina Thapa 6 58 39 13 9 22 83
12 Mithi Bhatta 5 27 18 6 4 10 38
13 Naba Kumari Chiluwal 5 40 27 9 6 15 57
14 Nanu Maya Laudari 5 27 18 6 4 10 38
15 Niranjana Parajuli 4 29 20 7 4 11 41
16 Parbati Nepali 4 40 27 9 6 15 57
17 Rama Naral 5 18 12 4 3 7 26
18 Rama Laudari 4 57 38 13 9 21 81
19 Ramdevlaudari 4 80 54 18 12 30 114
20 Santa Maya Nepali 4 36 24 8 5 14 51
21 Santa Maya Tamang 5 50 34 11 8 19 71
22 Santa Nepali 4 36 24 8 5 14 51
23 Saraswoti Chiluwal 6 42 28 9 6 16 60
24  Saraswoti Chiuwal 4 56 38 13 8 21 80
25 Sita Laudari 4 33 22 7 5 12 a7
26 Sita Pandey 3 27 18 6 4 10 38
27 Sobita Nepali 4 36 24 8 5 14 51
28 Sochana Laudari 3 24 16 5 4 9 34
29 Suk Maya Nepali 2 57 38 13 9 21 81
30 Tib Kumari Nakhola 4 53 36 12 8 20 76
31 Tirtha Kumari Hatuwal 5 18 12 4 3 7 26
32 Uma Hatuwal 4 61 41 14 9 23 87
33 Yaklaxmi Bhujel 6 36 24 8 5 14 51
34 Sarmila Bhujel 8 47 32 11 7 18 67
35 Shanta Maya Thapa 4 41 12 15 18 15 60
36 Indra Kumari Nepali 6 40 12 15 18 15 60
37 Krishna Kumari Bk 5 38 11 14 17 14 56
38 Rin Maya Nepali 6 34 8 15 18 10 51
39 Krishna Maya Nepali 2 34 8 15 18 10 51
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40 Yam Kumari Kadariya 5 36 8 16 19 11 54
41 Dhan Maya Thapa 3 66 10 20 40 30 100
42 Ramdevi Bhujel 4 31 5 9 19 14 47
43 Dhan Maya Bk 4 26 4 8 16 12 40
Total 193 1899 1,125 477 416 717 | 2,731

44,
Mean 4.5 2 26.2 11.1 9.7 16.7 63.5

29.
SD 1.3 6 21.6 6.9 7.8 11.2 42.2
Min 2 12 4 3 2 5 17
Max 8 169 114 38 40 63 241
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Appendix 2: Fish harvest record, consumption and sales records.

Pond Total Fish havest data Total %
SN Names size  fish Home consumption Sold to others Dead Surv. prod" | Cons Value of fish

m?)  stock Wt no. Mwt Wt.  no. Mwt No. Inpond (%)  (kg)| ump NRs US$

(ko) @) (kg) (9) tion

1 Bhagawati Pandey 150 214 2 55 36 0 0 159 0 26 2.0 | 100% 400 5.5
2 Bhunti Shrestha 12 17 0 0 0 0 17 0 0 0.0 - 0.0
3 Bimala Chiluwal 41 58 3.5 32 109 0 0 3 23 95 3.5 | 100% 700 9.6
4 Devi Dumrakoti 20 29 2 25 80 0 0 4 0 88 2.0 | 100% 400 55
5 Durga Chiluwal 50 71 6 43 140 0 0 8 20 89 6.0 | 100% 1,200 16.4
6 Goma Hatuwal 20 29 3 24 125 0 0 5 0 84 3.0 | 100% 600 8.2
7 Indira K. Shrestha 54 77 4 22 182 1 6 167 4 45 95 50| 80% 1,000 13.7
8 Indra K. Shrestha 169 241 8 46 174 25 134 187 14 47 94 33.0| 24% 6,600 90.4
9 Juna K. Qluwal 26 37 2 36 56 0 0 1 0 97 2.0 | 100% 400 55
10 Kubija K. Kadariya 23 33 2 9 222 4 21 190 3 0 92 6.0 33% 1,200 16.4
11 Mina Thapa 58 83 5 44 114 1 12 83 10 17 88 6.0 83% 1,200 16.4
12 Mithi Bhatta 27 38 1 8 125 0 0 30 0 21 1.0 | 100% 200 2.7
13 Naba K. Chiluwal 40 57 2 46 43 0 0 11 0 81 2.0 | 100% 400 55
14 Nanumaya Laudari 27 38 4 32 125 0 0 6 0 83 4.0| 100% 800 11.0
15 Niranjana Parajuli 29 41 3 14 214 3 16 188 11 0 73 6.0| s0% 1,200 16.4
16 Parbati Nepali 40 57 2 18 111 1 12 83 3 24 95 30| 67% 600 8.2
17 Rama Naral 18 26 1 20 50 0 0 6 0 78 1.0 | 100% 200 2.7
18 Rama Laudari 57 81 2 32 63 1 16 63 12 21 85 30| 67% 600 8.2
19 Ramdevi Laudari 80 114 1 43 23 0 0 71 0 38 1.0 | 100% 200 2.7
20 Santa Nepali 36 51 3 21 143 1 7 143 6 17 88 4.0 75% 800 11.0
21 Santamaya Nepali 36 51 4 35 114 0 0 16 0 68 4.0 | 100% 800 11.0
22 Santmaya Tamang 50 71 0 0 0 0 71 0 0 0.0 - 0.0
23 Saraswoti Chiluwal 42 60 4 21 190 0 0 7 32 88 4.0 | 100% 800 11.0
24 Saraswoti Chiuwal 56 80 6 54 111 2 16 125 10 0 88 8.0 75% 1,600 21.9
25 Sarmila Bhuijel 47 67 5 52 96 0 0 3 12 96 5.0 | 100% 1,000 13.7
26 Sita Laudari 33 47 35 43 81 0 0 4 0 91 3.5 100% 700 9.6
27 Sita Pandey 27 38 2 23 87 0 0 15 0 60 2.0 | 100% 400 55
28 Sobita Nepali 36 51 25 19 132 1 9 111 7 16 86 35| 71% 700 9.6
29 Sochana Laudari 24 34 9 21 429 2 10 200 3 0 91 11.0| 82% 2,200 30.1
30 Suk Maya Nepali 57 81 6 36 167 3 32 94 13 0 84 9.0 67% 1,800 24.7
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Tib K. Nakhola 53 76 6 46 130 0 0 9 21 88 6.0 | 100% 1,200 16.4 2,915 40
Tirtha k. Hatuwal 18 26 4 20 200 0 0 6 0 78 4.0 | 100% 800 11.0 990 14
Uma Hatuwal 61 87 3 77 39 0 0 10 0 89  3.0| 100% 600 8.2 3,355 46
Yaklaxmi Bhujel 36 51 4 28 143 0 0 4 19 92 4.0 | 100% 800 11.0 1,980 27
Shanta Maya Thapa 41 27 35 27 276 45 3.5 | 100% 697 9.6 2,255 31
Indra Kumari Nepali 40 30 24 30 221 50 2.4 | 100% 487 6.7 2,200 30
Krishna Kumari Bk 38 37 24 37 190 66 2.4 | 100% 486 6.7 2,090 29
Ril Maya Nepali 34 35 55 35 340 69  5.5| 100% 1,107 15.2 1,870 26
KrishnaMaya Nepali 34 40 2.7 40 274 78 2.7 | 100% 544 7.4 1,870 26
Yam KKadariya 36 39 3.7 39 225 72 3.7 100% 750 10.3 1,980 27
Dhan Maya Thapa 66 66 4.7 66 208 66 4.7 | 100% 935 12.8 3,630 50
Ramdevi Bhujel 31 23 2.3 23 291 49 2.3 | 100% 468 6.4 1,705 23
Dhan Maya Bk 26 26 3.5 26 241 65 3.5] 100% 700 9.6 1,430 20
Total 1899 2535 146 1368 45 291 1634 562 314 191 37 38,274 524 104,445| 1,431
Mean 44 59 3.40 32 154 1.3 9 136 17 9 73 4.5 1 890 12 2,429 33
SD 30 44 1.92 16 88 43 24 49 30 14 25 5 0 996 14 1,630 22
Min 12 17 0.00 0 23 0.0 0 63 1 0 0 0 0 - - 660 9
Max 169 241 9.00 77 429 25.0 134 200 159 47 97 33 1 6,600 90 9,295 127
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Appendix 3 Inputs in the secathyear used by the farmers joined in Year

Inputs
Urea g/15 Fish Seed
Days Lime Grass Common

SN| Name Of Farmer DAP g (Kg) Carp(no) Carp (no)| Tilapia(no) Total
1 | Bhagawati Pandey 630 315 7.5 150 150 0 300
2 | Bhunti shrestha Siopped because of water problem
3 | Bimala Chiluwal Involved in group from the first year but farming started in second year
4 | Devi Dumrakoti 84 42 1 20 20 6 46
5 | Dhan Maya Bk 109 55 1.3 26 26 8 60
6 | Dhan Maya Thapa 277 139 3.3 66 66 20 152
7 | Durga DevChiluwal 210 105 2.5 50 50 15 115
8 | Goma Hatuwal 109 55 1.3 26 26 8 60
9 | Indira Kumari Shrestha 227 113 2.7 54 54 16 124
10 | Indra Kumari Nepali 168 84 2 40 40 12 92
11 | Indra Kumari Shrestha 710 355 8.5 170 170 51 391
12 | Juna kumari chiluwal | Stopped beause of water problem
13 | Krishna Kumari Bk 160 80 1.9 38 38 11 87
14 | Krishna Maya Nepali 143 71 1.7 34 34 10 78
15 | kubija kadariya 0 0 0 0 0 0
16 | Mina Thapa 244 122 2.9 58 58 17 133
17 | Mithi Bhatta 113 57 14 28 28 8 64
18 | Naba Kumari Chiluwal 168 84 2 40 40 12 92
19 | Nanu Maya Laudari 113 57 1.4 28 28 8 64
20 | Niranjana Parajuli 122 61 15 30 30 9 69
21 | Parbati Nepali N/A for the first year data are available for second year
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22 | Rama Naral Stopped and replaced by Yam Kumari Sedain ingbersl year
23 | Rama Laudari 239 120 2.9 58 58 17 133
24 | Ramdevi Bhujel 130 65 1.6 32 32 9 73
25 | Ramdevi Laudari 336 168 4 80 80 24 184
26 | Rin Maya Nepali 143 71 1.7 34 34 10 78
27 | Sabita Nepali Stopped because of water problem
28 | Santa Maya Nepali(D) 151 76 1.8 36 36 11 83
29 | Santa Maya Nepali(G) 151 76 1.8 36 36 11 83
30 | Santa Maya Tamang | Stopped because of water problem
31 | Saraswoti Chiuwal(D) 235 118 2.8 56 56 17 129
32 | Saraswoti Chiuwal(G) 172 86 2.1 42 42 0 84
33 | Sharmila Bhujel 197 99 2.4 48 48 14 110
34 | Shanta Maya Thapa 172 86 2.1 42 42 12 96
35 | Sita Laudari 139 69 1.7 34 34 10 78
36 | Sita Pandey 113 57 1.4 28 28 8 64
37 | Sochana Laudari 101 50 1.2 24 24 7 55
38 | Suk Maya Nepali 233 109 2 56 56 22 134
39 | Tib Kumari Nakhola 223 111 2.7 0 0 16 16
40 | Uma Hatuwal 256 128 3.1 62 62 18 142
41 | Tirtha Kumari Hatuwal | Had a small pond but discontinued
42 | Yaklaxmi Bhuijel 151 76 1.8 36 36 11 83
43 | Yam Kumari Kadariya 151 76 1.8 36 36 11 83
Total 6,880 3,436 82 1,598 1,598 439 3,635
Mean 174.9 87.6 2.1 40.6 40.6 11.0 107
SE 23.1 11.6 0.3 5.6 5.6 15 1
Min 0.0 0.0 0.0 0.0 0.0 0.0 0
Max 710.0 355.0 8.5 170.0 170.0 51.0 51
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Consum Prodvt Income
Pond Pond| -ption Sale| Total Cons

SN | Name of farmers no | Family| area| (kg) (kg) | Prod | Remain| (kg) | ton/ha| Cons% sale% NRs US$
1 Bhagawati Pandey 2 2 150 15 40 55 0 7.5 3.7 27 72.7 11,000 151
2 Bhunti shrestha 1 0 0 0.0 0 0 - -
3

4

5 Dhan Maya Bk 1 4 20 5 0 5 1.3 2.5 100 0 1,000 14
6 Dhan Maya Thapa 1 3 26 9 0 9 3.0 3.5 100 0 1,800 25
7 Durga Devi Chiluwal 1 3 66 7 0 7 2.3 1.1 100 0 1,400 19
8 Goma Hatuwal 1 6 20 4 0 0.0 0 0 - -
9 Indira KShrestha 1 6 20 9 0 9 15 4.5 100 0 1,800 25
10 | Indra Kumari Nepali 1 6 54 6 0 6 1.0 1.1 100 0 1,200 16
11 | Indra KShrestha 1 7 169 19 25 44 2.7 2.6 43| 56.8 8,800 121
12 | Juna kumari chiluwa 1 26 0 0.0 0 0 - -
13 | Krishna Kumari Bk 1 5 40 4 0 4 0.8 1.0 100 0 800 11
14 | Krishna Maya Nepal 1 2 38 2 0 2 1.0 0.5 100 0 400 5
15 | kubija kadariya 1 23 0 0.0 0 0 - -
16 | Mina Thapa 1 6 34 9 0 9 15 2.6 100 0 1,800 25
17 | Mithi Bhatta 1 7 58 1 0 1 0 0.1 0.2 100 0 200 3
18 | Naba KChiluwal 1 5 39 6 0 6 1.2 15 100 0 1,200 16
19 | Nanu May Laudari 1 6 27 5 0 5 0.8 1.9 100 0 1,000 14
20 | Niranjana Parajuli 1 7 40 4 0 4 0.6 1.0 100 0 800 11
21 place in first year they involve formally in second year

22 replaced byam kumari sedai

23 | Rama Laudari 1 4 29 9 0 9 2.3 3.1 100 0 1,800 25
24 | Ramdevi Bhujel 1 4 26 5 0 5 1.3 19 100 0 1,000 14
25 | Ramdevi Laudari 1 4 57 7 0 7 1.8 1.2 100 0 1,400 19
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26 | Rin Maya Nepali 1 6 31 3 0 3 0 0.5 1.0 100 0 600 8
27 | sabita Nepali 1 34 0 0.0 0 0 - -
28 | Santa MNepali(D) 1 4 36 4 0 6 1.0 1.7 67 0 1,200 16
29 | Santa K Pandey 1 4 34 14 0 14 3.5 4.1 100 0 2,800 38
30 | Santa MNepali(G) 1 4 36 4 0 4 1.0 1.1 100 0 800 11
31 | Santa Maya Tamang 1 0 50 0 0.0 0 0 - -
32 | Sarswoti Chiluwal(G 1 5 36 19 0 19 3.8 5.3 100 0 3,800 52
33 | Sarswoti Chuwal(D) 1 4 56 8 0 8 0 2.0 1.4 100 0 1,600 22
34 | Sharmila Bhuijel 1 7 47 1 0 1 0.1 0.2 100 0 200 3
35 | Shanta Maya Thapa 1 4 41 12 0 12 3.0 2.9 100 0 2,400 33
36 | Sita Laudari 1 3 33 3 0 3 1.0 0.9 100 0 600 8
37 | Sita Pandey 1 2 27 3 0 3 15 1.1 100 0 600 8
38 | Sochana Laudari 1 3 24 8 0 8 2.7 3.3 100 0 1,600 22
39 | Suk Maya Nepali 1 3 57 12 7 19 4.0 3.3 63 37 3,800 52
40 | Tib Kumari Nakhola 1 4 53 13 0 13 2.0 1.5| 100% 0 1,600 22
41 | Uma Hatuwal 1 6 61 0 0 0 0.0 0.0 0 0 - -
42 | Yaklaxmi Bhujel 1 4 36 3 0 3 0.8 0.8 100 0 600 8
43 | Yam KKadariya 1 5 36 6 0 6 1.2 1.7 100 0 1,200 16

Total 40 155 1690 239 72| 309 0 59 64 60,800 833

Mean 1.0 4.4 43.3 7.0 2.2 7.9 0.0 15 1.9 74.4 4.3 1,559 21

SD 0.2 1.7 30.7 4.8 81| 11.0 0.0 15 1.3 41.4 15.5 2,195 30

Min 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0

Max 2.0 7.0 169.0 19.0f 40.0| 55.0 0.0 7.5 5.3| 100.0 72.7 11,000 151

38







