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2. Abstract

The present study was conducted in two villagestBi@hrey and Banteay Chhmar Thoung in Banteay
Chhmar Commune, Cambodia. The aim of the studg igldéntify the potentials and constraints for crop-
livestock interaction. In order to achieve answensour objectives the various methods: questioenair
survey, semi-structured interview, soil samplingl &RA tools like village mapping, seasonal calendad
matrix ranking were applied in the field.

On the basis of data obtained it is evident thaealkie of livestock and shortage of water are twimrma
constraints for both livestock and crop productidhis leads to a decrease in cattle keeping; actiatuin
the amount of manure produced and therefore gerseleds output from the fields. As well the sharta
grazing land due to increased cassava cultivagoa big constraint for livestock keeping and magoal
continue as the amount of cassava cultivationdseasing.

One of the potentials of the crop-livestock intéi@tis that cow manure has a positive effect ahfedility
and is as well a cheap fertilizer. Moreover, diediegm system where both livestock and crop prodoctre
adopted will lead to a greater interaction and nakeore economic stabilization for the farmersif ®oisis
occur, they are not too vulnerable. In additiors BEcosorn/NGO workers are playing a useful roletifier
farmers through providing the opportunity to lemihaals. The improvement of the veterinary sectausth

be ensured for keeping better health of animals.



3. Introduction to the study

[M: Kerda C: Naja, Malene, Tarit]

3.1. Study site
The study site is in the commune Banteay Chhmamnatsid 20 km east of the Thai border, in the

2
northwestern Cambodian province, Banteay Meancheg.province has an area of 6.679 lamd the total
population is 586.571 out of which 28% and 72% hef population are living in urban and rural areas
respectively. Banteay Meanchey is defined as ortbeopoorest provinces in Cambodia with 31-50 %hef

provincial inhabitants living below the poverty din (SCW 2006; www.fao-.org/nr/water/aqugstat

[countries/cambodia/index.stoited in “Introduction to field sites in Cambodigtovided script in class,

2009). In Banteay Meanchey two villages were choSeash Chrey and Banteay Chhmar Thoung in order
to know something about crop-livestock situation.

The climate in Cambodia is mostly governed by monsaand has two distinct seasons: wet and dry seaso
The average annual rainfall in Banteay Meanchegearfrom 1000 to 1500 mm and is the province in
Cambodia with the lowest annual rainfall. The ahmvarage temperature in Banteay Meanchey is betwee
26.8 - 27.1°C (UN http:// world weather.wmo.int/1é80347.htm cited in provided script in class 2009)

3.2. Agriculture

Agriculture in Cambodia remains at a reasonablyeuatbped state as farms are generally characteized
low input low output systems. Low input, the gefigrpoor soil quality and the highly seasonal azhility

of water resources all contribute to comparatively yields. The total population of Cambodia is8.3.
million out of which 9.6 million (69.3%) people aemgaged in agriculture. The most important crofics,
providing an estimated 70% of nutritional energedege Other important crops are cassava, water @pina
beans, cucumber, cabbage and banana trees. Thaf ahteay Chhmar is plinthite podzols - poor ,soil
therefore the soil has a low agricultural potentidrmers of Banteay Chhmar are cultivating subscst
rain-fed rice, cassava and vegetables. Wet riggasn once a year in the rainy season (FAO 2003/SC
2006; UNDP 2004).

3.3. Livestock

In the recent years there has been an increaseestdck. This is mainly due to improved crop proiitn
and an increase in the general welfare of farméng key livestock of Cambodia is cattle (cows and
buffaloes), pigs and poultry (chickens and duckattle are the most expensive livestock to purclaase

are often bought when family income permits it @andherefore a mean of investmeand also used for

! The poverty line is set for 1.036 Riel in ruraéas (SCW 2006).



resource of manure. Pigs are often used as ayfaash enterprise. Richer families can have themw sow
used for breeding, and families thereafter sellpilgéets or fatten them in order to get more money.

Poor farmers without a sow, buy the young pigl&tten them and sell them at the market when tlaese h
grown big. Banteay Chhmar is among the communé&aimbodia with the highest number of families with
cattle and pigs (between 750 and 1.500 familiesbfath) (student research themes for ILUNRM 2009).
About 90 - 95% of the households in rural areaplaeckens. Poultry is often recognized as ondefféw
livestock assets for poor households (FAO 2005)stMarmers own poultry. Chickens and eggs are
important sources of protein in Cambodia and thiekelms are therefore used as family consumptione®Wh
sold on the market, chickens give just a small imnepbut since they are often fed on broken rice vaalé

free, it is an easy source of income.

Some farmers have experienced a decrease in lokesthis is mainly due to diseases which is on¢hef
biggest problems in the livestock sector (OIE 2884ited in FAO 2005).

The Government is investing in educating veterggbiut medicines are often still too expensivddamers
who cannot or will not pay medicine for their litesk (Ear 2005; FAO 2005).

3.4. Crop-livestock interactions

In Cambodia the dominant mixed (crop-livestock)nfeng system is rice based. The land used for
agriculture and grassland is closely connected VWiubstock production and management in relation to
fodder supply and nutrient efficiency in the sdihrmers provide fodder according to the feed habit
livestock and the rice fields are used for grasklafter harvest. Crop-residues from the rice aex s
fodder supply during the dry season. Although thera growing tendency for farmers to apply inoigan
fertilizers on the field, manure can be appliecdiy to the fields as organic fertilizers. To kdiestock
also give better food security for families, if prproduction are not so good in some years thenlibge
opportunity to sell animals and thereby gettingpme to purchase food and to get a better crop ptimu
the following years (FAO 2005).

3.5. Objectives
In relation to the study area and the situatiomtified here, the five main objectives are formethas listed

here.

The 5 main objectives are as following:
1. To categorize the different types of farms.
2. To identify the general potentials and constraiftésestock keeping.

3. To identify the links between crop and livestockagrction.



4. To identify the potentials of the links betweengenmd livestock.
5. To identify the constraints of the links betweeopcand livestock.

These topics will be analyzed in the present report

4. Methodology

[M: Malene, Tarit C: Naja, Kerda]
The used methods are to investigate situations fseenfarmers in third world countries point of wieand
is as well chosen in order to gather the diffeddstiplines within the group.

In order to reduce bias, triangulation will be useddifferent subjects so that crosschecking camdpe.

4.1. Observations

In order to reduce systematic bias from the dalleced,
observations have been done continuously frominte t
of arrival to the time of departure, so that calelcdata
can be compared with observed situations.

4.2. Informal talks with key informants

In order to find out which area we wanted to coaed get an overview of the villages in the areahae
informal talks with our local guide. During all tife field work knowledge and advices were gainedugh
talks and walks with our local guide Mr. Sroun.tie end of the field work an informal talk witheather
from the Royal University of Agriculture in Phnonemh with background on animal nutrition, who gave

information and overview of the livestock diseaisethe area.

4.3. Village Mappings

To get an overview of the two villages 5 — 10 farsn@ the two villages were asked to do village mag.
These are used to have an overview of the resowitems the village boundaries and to see whether t
resources are related to the problems/potentialsitfagers have (see appendix 10).



4.4. Questionnaire survey

The target population for the questionnaire sutiged7 farmers living in the two villages - Bante@ihmar
Tboung and Srash Chrey. In order to do a randoatifeéd sampling, we base the questionnaires ahtiad
distribution. The stratified sampling provides uhwa survey on farmers with livestock, with/withidand

and farmers from different social levels. The imtewed are both men and women and these are often
attended by other family members, children andhizigs.

Q.8-11
Q. 12-17
Q1822 [
Q23-27§

Q.28 -32

Q.33 -37 i B = Selected GPSpointshouseholds
o 0 ®0 ) O Intervewsd Households

[ | I ] ezter —— Village Boundary

Map 1: Random stratified sampling of 37 householdbased on a spatial distribution in two villages;
Banteay Chhmar Thoung and Srash Chrey

By conducting a grid-net upon an ortho-photo fro@®2 that includes nearly the entire area of the two
villages, we chose the 37 households to do question surveys. In each cell we pointed out on tlag
household and wrote down the GPS-coordinates fsethWhen the GPS-point selected in arcGIS didn't
turn out to actually be a location for a househaldhe field according to the GPS, we chose thes@ou
closest to the selected GPS-point. All the intewegi¢ households are marked with a GPS-point as also
shown at map 1. The two yellow gridlines are adaechake extra cells, because not all cells withenred

grid have houses. The numbers left of the cellsr@enumbers of the interviewed households.



After doing the interviews we made a village bougda show where the two villages are divided. Tikis
made from talks with our local guide and a bicyatle along the village boundary line with a GPSltothe
marks.

The information obtained from the questionnaireseuyiis used as general background information disase
some of the farmers also are used for semi-stredtimterviews (Appendix 8- tables and figures and
appendix 5- questionnaire).

4.5. Semi-structured interviews with key informants

In order to get more detailed data we did semiestined interviews with key informants (see appertfer
interview guide line). The interviews are conductetording to a flexible guideline and questions ar
formulated based on the feedback from the inters@smMikkelsen; 2005).The first three interviewsave
held with village chiefs in Banteay Chhmar Thoumgl &rash Chrey and the commune chief. These gave
general introduction to the selected area.

Secondly, after basic knowledge about crop andtoak from questionnaire survey was obtained, wk ha
interviews with two extension officers working fecosorn. The one had mostly knowledge about liasto
and the other about agriculture. These intervieves sed for general information on NGO supported
projects and give aspects on the future poteritigise area. As last information in the field weeiviewed a
local veterinary in Banteay Chhmar Thoung. This wase in order to get a hold of the information @bo

<

livestock diseases, as we conducted through afl ohathe field.
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4.6. Semi-structured interviews with farmers

From the questionnaire survey 9 farmers were saleftr semi-structured interviews (see intervievidgu
line in appendix 7). The 9 farmers were selectesetbaon divided groups according to the amount of
livestock and land size. First the respondentdirided in to five groups as shown in Table 1.

Table 1: Group division according to livestock

Group Description

1 >8 pigs and/or cows

2 3-7 pigs and/or cows

3 1-2 pigs/cows

4 Have only poultry

5 Have no livestock

Undefined| Households where we do not know the exact numbkvesitock

In order to choose the 9 farmers, 2 farmers frooh egoup were chosen according to their size af.ldame
farmers having least and most land in each of toeigs were chosen to be the respondent for the semi
structured interviews. In case of situation wheaamers have the same amount of land, they have been
chosen according to the amount of livestock. Addaily two cattle farmers from another village were
interviewed to conduct information about differend®tween villages and to interview farmers withrge
amount of cattle. The purpose of the semi-strudtimgerviews is to get in-depth information abdu trole

of livestock. The interviewed farmers also did flovgrams of his/hers particular production systersee

the links between crop and livestock.

4.7. Flow diagrams

This tool was applied to identify the relationshipgd{ between livestock and crop production inclglinside
and outside farm activities. Together with the farsnfrom the semi-structured interviews a roughctkef

the flow of their production system was drawn (@ppendix 12).

4.8. Matrix Rankings

In order to understand the constraints and polentiflivestock keeping and crop production two mxat
ranking was made by two separate focus groups i{Betee shown in appendix 3). The focus group was

selected among farmers in each village by thegellehiefs and included 6 — 8 farmers in each group.

11



4.9. Seasonal calendars

The two focus groups were also asked to do seasatehdars. These are used to get an overvieweof th
amount of work and the water resources in seagguzendix 3).

4.10. Soil sampling

In order to get information about the soil condigowith respect to use of manure and inorganidifent in
different fields, soil sampling was done. The hyyasis is that land in which manure is used are reotide
than land where inorganic fertilizer is used. Toify#alsify this hypothesis the main focus waswraon
the measurement of'PPotassium (k), Phosphorus (P), total Carbon ¢@)Electrical Conductivity (EC).
Based on close distance of land from village aeatification of fertilizer applied at the fieldgur different
fields of four different households were selectenirf the two villages for taking soil sample. Thesffifield
is rice field at 0.7 - 0.8 hectares where neithanuane nor inorganic fertilizer was applied by therer but
cows are grazing there during the dry season anerlaw coming from adjacent forest area (the selco
field) in the rainy season. The second field ig$bdand which is connected with rice fields (thtffield).
The third (0.2 - 0.3 hectare) and fourth fields doe fields where manure and inorganic fertilizezre

applied respectively. For more about methods useddil sampling see appendix 1.

12



5. Results

The data in this part is analyzed from observatioriermal talks, questionnaires, semi-structurgdrviews

with key informants and farmers, matrix rankinggsasonal calendars and village mappings.

5.1. General situation of livestock keeping and crop production

[M: Naja, Kerda C: Malene, Tarit]

The farmers of Banteay Chhmar Thoung and SrashyGineemainly occupied with crop production together
with livestock keeping.

The general distribution of land is given in FigdreAll households involved in the survey had resihl

land and 73 % and 43 % have rice field and cagskavaation respectively.

Distribution of land

100

100 -

20 - 730

60 -

43,2
40 -
20 1 5,4 5,4
0 - . . I __|

Percentage of households

Residential Rice Cassava Grass Land for rent
land

Type of land

Figure 1: Distribution of land

5.2. Livestock

5.2.1. Distribution of livestock
94.6 % of the farmers in our survey keep livestddie distribution of the different animals is a®wh in

Figure 2. This tells us that poultry, especiallyckbns are the most common animal followed by pigd
then cattle. Chickens are thought as a livestoek i common for everyone to have, and most of the
respondents in the survey that did not have chglenthe time of the survey, said that they actuaked to
keep chickens but they have all died recently.

13



Distribution of livestock
100,0 n6
90,0
B
g 800
g 790 &0.0
2 60,0
=
S 50,0
w
E 20,0 I 4
g 300 220
5 200
10,0 5.7
c,0 _— B . .
Cow Buffalo Fig Cricken Cuck

Figure 2: Distribution of Iivestoqk ip Srash Chreyand Banteay Chhmar Thoung

In Figure 3 the distribution of households accogdim the amount of livestock is shown (see partfdr.@he
division of groups). The biggest group is farmeaisihg only poultry followed by group 2, 3 and thkenThe
orange group with 24.32 % percent is when housshbld/e not answered how many of the different

animals they have. For this reason we cannot &jatbgs group.

Distribution of households

B Group 1: >8 pigs/cows
B Group 2: 3-7 oigs/cows
B Group 3: 1-2 nigs/cows
B Graup 4: Only paultry
B Group 5: Nolivestock

H undefined

Figure 3: Distribution of household according to anount of livestock

The distribution of land according to the groupgiigen in Figure 4. The total land score does oy that
much between the groups although there is a bigti@r within the groups (Appendix 9). However giee

of rice fields is lower for group 5 than for thestef the groups.

14



Average score for total land Average score for rice plots

25,0 25

20,0 20

15 I

I A I
Score
100 - Score 10
5’0 - | l I
0,0 T T T T

Group 1 Group 2 Group 3 Group 4 Group 5

Group 1 Group 2 Group 3 Group4 Group 5 5

Figure 4: Average scores for total land size andz of rice plots according to the 5 groups

5.2.2. Purpose of livestock

The different animals have different purposes fier farmers and this purpose also differs accorttingpw
much livestock the farmers have as well as how ttr@ip production is. How much time used for taking

care of the animals differs from the different aaisnand on the size of the stock.

5.2.2.1 Poultry

Ducks are not really common in the two villagese Téick of water in the dry season and the factsbate
households are situated far from the water sousce®ntioned as a reason for not having many dacks
have them at all. Ducks are raised in order toteelin on the market or to eat the eggs. Poulthoigever
very common. 88.6 % of the households with livelstkeep chickens. There is not a big variation withi
how many chicken the farmers have according tog@ and 4. The average amount of chickens is 6 fo
all three groups although it should be mentioned then farmers are counting their chickens, thaly o
count the full grown ones, therefore there couldiaty be some kind af variation here. For groupere are
two farmers having more than 30 chickens makinga¥erage amount of chickens for group 2 to be 18.
Chickens are used for consumption in the houseboldalso to sell on the market. Chickens are walkin
around freely during the day and are kept at thesbloold during night time. During the night timeyare
kept in a cage or underneath the house. Farmeisghavot of chickens are feeding them kitchen waste

or rice brans whereas farmers that do not haventhat chickens are letting them eat whatever tlaeyfind
during the daytime. Exept for farmers having adbthickens, keeping chickens is not a big conoérnhe
owner, the important part is to actually have gmnhe. They do not generate a high income whemgelit

is still seen as a easy income they would not riss is also the reason for farmers who havedtigheir
chickens due to diseases, to buy some new ones.

15



5.2.2.2. Pigs

Except for one farmer who have 18 pigs, the amotipigs varies from 1-6. This indicates that theme be
different reasons for keeping pigs, but actually plarpose of raising pigs is some how the sama farmer
having only one pig and a farmer having 18. Theyraised in order to generate an income if and when
selling. Therefore the pigs are used as an invegtme saving and is either sold when the familydchee
money or in time of crisis. Having a wedding isocadsreason for having less pigs, because pigdsvaised
for wedding gifts. Piglets are bought on the madterom neighbours and then fed until they aredsigugh
to sell. Farmers having a lot of pigs and especiather farmers, buy fodder from the market todfelee
piglets and them feed the pigs porridge made framaha body and rice bran when the pig is gettidgrol
Farmers that cannot afford to buy fodder, are fegthie piglets porridge as they would do with thegigs.
The actual nursing for pigs is not that time conisignbut the fact that pigs are used as a sorawihg or
investment make people to ensure that the pigsvalefed. Pigs are normally kept in a cage or fiedh
chain close to the house. After spending time eilages and observing the different livestotksgems

reasonable to say that the pigs are the livestwakatre living under the best conditions.

5.2.2.3. Cattle

The farmers (except the farmer with 18 pigs) inugrd all have 10-13 cows. Othervise the farmersnigav
cows have 1-6 cows with the majority having onlgomhe purpose of having cows is very much sintdar
the purpose of having pigs. Cows are more experieimly than pigs and requires more time for taking
care. On the positive side a cow can be sold faremaoney than a pig. This results in keeping cawa i
very imortant mean of investment.

Cows are kept on grazing fields during the day amdtied and caged during the night. The transpontaf
the cows from the household to the grazing aredisnis consuming. For some farmers the childrerher t
men in the family have the responsibility for thésk, and some farmers pay other people to tale afar
their cows. 12 % of the respondent kept their atsntied close to the household during the days Was
either because nobody in the family have time ke the cows somewhere else or because they dawet h
enough money to pay people to take care of theis@iso to protect them from diseases. In the reg@son
public grazing areas and forest land is used amthgluhe dry season harvested rice fields is used f
grazing. Rice straw and other crop residues is aseal supplement to the fodder for the cattle wjraming

areas are not sufficient.
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The different fodder sources for the livestockiiseg inFigure 5

Fodder for livestock

100,0
90,0
80,0
70,0
% 60,0 m Cow
E 50,0 B Buffalo
S 400 Pig
30,0 m Chicken
B Duck

20,0

10,0

0,0

Own  Kitchen  Crop Crop Cassava Other
grasland waste residues

Figure 5: Fodder used for the different livestock

Besides showing the different fodder sources ferlithestock, Figure 5 also tell us that farmersrareusing
cassava as fodder and that many of the farmergsamng other sources as fodder. Some of the otheces
is water spinach for the buffaloes and fodder bbogithe market for pigs and cows.

5.2.3. Lack of Fodder
There are some problems related to providing foflulethe different livestock. Chickens and ducks the

only animals where none of the farmers have saitlttiere is a fodder problem. However for the @igd
cows there are some problems. Rice straw is usdddder for cattle and buffaloes in the dry seadon.
some years the season is too dry and then theigi@d. Farmers then do not have enough cropsed the
cattle and buffaloes. Rice bran is also used fgs pbgether with banana stems but not all housshelb
have pigs have banana trees. Then they need aiNerfedder sources for the pigs. It is possibléby the
fodder on the market but then they need money.

Figure 6is picturing a seasonal calendar made by thegétm of Srash Chrey. The lack of fodder for pigs
and cows are in this calendar closely linked togettith the dry season. In the rainy season farmensot
graze cattle on rice fields, because these arevatdt with rice. Some forest areas have been ewndn

order to cultivate cassava and some forest areascav classified as protected areas. This is thgorewhy

17



farmers also may have feeding problems during raggsons. Lack of grazing land is a limitationdattle

keeping.

manths 1 2 3 4 5] B 7 8 g 10 11 12

dry season
rainy season

rice
Cassava
CROP beans
banana
water
spinach
cucumber
cabbage

lack of water

Cowes
raising animal pigs
poultry
Cowes
lack of fodder pigs
poutry
Cowes
diseases pigs
pou ltry
secondary job

Figure 6: Seasonal calendar 1 (Srash Chrey, Cambadi09.03.2009)
Crop production is affecting livestock in two diféat ways. A direct affect is crop and crop resgdused as
fodder, whereas some indirect uses are crops usdaei kitchen and then kitchen waste are fed to the

animals.

5.2.4. Lack of Water

Figure 6also show that lack of water is a big constramnlivestock keeping and crop production. This is
mainly of concern in the dry season. Householdsa&d far away from water sources can have problems
with lack of water. This can be dealt by transpaytwater to the households. When farmers do not @wn
handheld tractor they need to pay middle men fondportation of water. The seasonal calendar skiwats
some crops like cucumber and water spinach isvei#d in the dry season. In time of water shorthge
has a serious effect on the yield from these pBus.lack of water is not only a problem in the dsason.
Some years there is not even enough water in thg saason resulting in lower yield.

People living close to ponds or moats around tmeples do not have as many problems with water
resources as the people living far away. Smalldakade of water from the rainy season are usedrépr
and livestock in the dry season, but is not sugtdétt human consumption. Small pumps can be usecier

to get water for human consumption and these &wated around the villagé-igure 7 see also appendix
10).
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Figure 7: Village map with water resources marks mee by farmers in Banteay Chhmar Thoung.

5.2.5. Draft power

The use of cattle as draft power for field operais not a common sight anymore. Handtractors tedien
the place of cattle and the result seems to be satisfying for the farmers. A handtractor is exgiea to
purchase and the need for fixing when it brakesrdasvthe reason for at lot of farmers not to invegheir
own handheld tractor. It can be easier and moragh® rent a tractor from a neighbour. The hanttiras
fast to operate on the field. Some farmers claiat thgives higher yield compared to using drafirraals
while some say that the output is the same. Fds @ituated far from the household time is an irtgrar
positive change when shifting to tractor. It takasger time for the cow to get to the field and #remals

need rest and fodder during field preparation.
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5.2.6. Manure
The use of manure on fields is especially for thesowho keep cattle. Farmers in group 1-3 are ubiag

manure from cattle to put on their rice fields. Sofarmers from group 4 and 5 who do not have amysco
are actually buying manure from farmers with adbtattle. If farmers do not have enough manurey th
supplement with inorganic fertilizers. Farmers ngva lot of pigs are using their manure in theimko
garden, while many of the farmers only having oneve pigs do not use pig manure.

5.3. Animal Health

5.3.1. Diseases

One of the biggest constraints for livestock kegpis diseases. Lack of fodder and water, polluted
environment and high temperatures are affectin@ti@al health. Feeding habits, such as lack oftinutal
fodder make livestock sensitive for any kind of teai@, viruses, parasites and other diseases elmettent
years 70.37 % of the farmers say that they haveréqred a decrease in the amount of livestock (see

Figure 8.

Changes within amount of livestock

W Increased

B Decreased

Figure 8: Changes within amount of livestock

This is mainly due to diseases among cattle. Thraama that farmers have lost their biggest manunecso
and therefore have to spend more money on inordaritizers for the fields. Livestock numbers atél
decreasing because village people are afraid te haw cattle because they do not know how to protec
them against diseases, e.g. they do not sepamthisbase affected animals from healthy ones. Yiascire
still too expensive and veterinary help are not &®l good enough. Despite the expensive medidiads

of the farmers give their vaccinations to theieftock in order to protect them from diseases, @d®e28 %

of the farmers heal their animals if they becone&.si
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According to the seasonal calendaF®ylre 9, which is showing some differences but still Haene
pattern as seasonal calendaFigure 6, diseases among livestock are most abundaneieritl of the dry
season and in the beginning of the rainy seasds.iJbecause of heat and big weather changes make

animal intestines more sensitive towards diseases.

|m0nths 1 2 3 4 5 B 7 8 g 10 11 12

dry season
rainy season

rice
cassava
CROP beans
banana
water
spinach

lack of water

Cows
raising animal pigs
poultry
COwWs
lack of fodder pigs
poultry
Cows
diseases pigs
poultry
secondary job
access for vacsination

Figure 9: Seasonal calendar 2 (Banteay Chhmar Thown Cambodia, 09.03.2009)

The most common known diseases among cattle iardgeare Bluetongue, Parasites Fasilitor, Hemoichag
Septicemia, Foot and mouth disease, lack of iodim®/len stomachs and diarrhea (Appendix 2). Sofne o
these diseases can be avoided if farmers havedpgeg vaccines. A problem is that many of the farm
have been expiring unknown diseases among theie @atd there was no chance to save the animails. Th
does not have a positive effect on the willingnefssrmers to spend money on vaccines.

Concerning pigs the farmers do not face as manklgms with diseases as cattle do. The most common
disease among pigs is diarrhea, but in generalefiarseem to have more faith in the vaccines usgnids.
There are a lot of problems with diseases for ppuit the dry season. Nearly all the farmers clénat

many chickens die during the dry season.
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5.3.2. Need for veterinaries

Table 2shows the result of a ranking exercise made istS€hrey. The result from the problem ranking
revealed that diseases among livestock were ndtiggest problem. Lack of veterinaries scored beiag
the biggest problem followed by diseases.

Table 2: In this table total score number 5 showdhe biggest problem and 0 the smallest.

Matrix ranking livestock

Srash Chrey, Cambodia
Problem 1 2 3 4 5 6
1 Diseases 0 1 1 1 5 1
2 Lack of fodder 0 3 4 5 2
3 Lack of water 0 3 5 3
4 Lack of labor 0 5 4
5 Lack of veterinary 0 5
6 Theft 0
Total score 4 1 3 2 5 0

The need for veterinary help is specially an iskrefarmers with cattle. Cattle are the most expans
animal to buy and therefore diseases are a seftioeat for farmers with cattle. Farmers are willtogpay

for veterinary help as long as it ensures thatathienals stay healthy. Pigs are also consideredngortant
animal seen from an economic point of view andefoge farmers with pigs are also paying for vacsiaed
medicines. Farmers having only poultry usually dospend money on medical treatments because diseas
and death among chickens are considered as a lnatdranderstandable way of the life cycle for khits.

Sometimes farmers use some medications to putidrinking water for the chickens in order to ctirem

in time of disease.
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6. Links between livestock and crop production

[M: Tarit, Malene C: Naja, Kerda]

There are different links between crop productiod Bvestock. Some links are direct and are affiectach
other directly whereas some are more indirect. Atiog to the information from flow diagrams and sem
structured interviews, it is apparent that manuestiy from cows are used in the rice fields, marfooen
pigs and poultry are used either in own home gaailén neighbor home garden. Figure 10, also shbais
37.8% of the respondents are applying manure ifields. The manure from cows and pigs is resuliimg

higher yield from fields and home gardens.

Source of fertilizer for fields
60,0
54,1
50,0
40,0 37.8
[
[=1-]
8
S 30,0
2
@
o
20,0
10,0 5.4 5.4
B B
0,0 | 1 1 1 1
Range/forest  Rice straw Compost Manure Inorganic
fertilizers

Figure 10: Source of fertilizer for fields

Based on the information from questionnaire suryvesami-structured interviews, flow diagrams, in
connection with fodder, farmers are using cropdwss, crop, kitchen waste and grassland as foddeces
for cows, pigs, chickens and ducks. Specificallge istraw and rice bran for all livestock, banateansfor
pigs and rice grain for chickens and ducks are asetbdder. Furthermore, after the harvest a {daitteo
crop residues tends to be freely accessible tbvalitock and animals leave their dropping so athfers
receive some on their fields (Figure 11). In fewesm households without livestock but having rieé$
leave the rice straws in the rice field. There thayn the rice straws and the ash will contribeta tbetter
soil quality together with manure or inorganic ilerér during the rainy season. This obtained oti{pigh
yield of rice) is used for investment of raisingeistock providing themselves rice and rice brafodder.
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Figure 11: The general flow diagram of the link betveen livestock and crop production system.

The households without livestock (particularly cowee getting or buying manure from neighbors tphap
in the fields. Also, it was observed that the mustiseholds, who do not have cows, are buying imicga
fertilizer from the market but they are not usingmare (Figure 12). Some farmers who have bothfietes
and cows are also using both inorganic fertilized enanure. In a few cases, the households with emds
pigs but no land, exchanges their manure with mmighin order to get fodder from the household euith

cows but having rice field (Figure 12).
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Figure 12: The link between livestock and crop prodction system with respect to household having n@ws but
having rice field.

The households without rice fields but having cand pigs buy straw from neighbors for feeding the<
Moreover, farmers without rice fields are buyinglder like rice bran from neighbors and from the kaar
for pigs. Rice bran is the most common fodder foody growth of both pigs and cows. Sometimes,
especially during the dry season cows grazing éghber or public grass land and cow dung are tethie

fields and in rainy season these act as manure.

In most cases, kitchen waste is used as foddgigsr ducks and chickens (Figure 11 and Figure Ti2¢.
kitchen waste includes separated water from cookedand residues of fruits. The farmers also uatemw
spinach from rice fields as a nutritive fodder éurick growth of pigs. It gives more manure if thiegd
nutritious fodder. In most cases, farmers areectiig banana stem for pig feed from their own home
garden or the neighbor home garden where pig aiclleshmanure are used as fertilizer.

The return from sale of pigs, cows or manure togighbors or at the market is good income gergarddir

buying good seed, fertilizer, labor and agricultunaplements. On the other hand, sale of rice,t$raind
crops from home garden gives opportunity to raigestock (Figure 11).
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7. Constraints and potentials of the crop-livestock interaction

[M: Malene, Naja C: Kerda, Tarit]
—_— Unstable economic situation
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Figure 13: Problem tree showing the interaction bateen crop and livestock.

Figure 13 shows a cause-effect diagram picturirgitieraction between livestock and crop. The green
arrows are indicating what we find to be posititfe&s of the different situations whereas theagdws are
indicating the negative effects. Concerning marfos is only at cattle, as cattle manure is thl on
organic fertilizer used on rice fields. The saméhis case for the focus of the need of veterinanesse of

diseases — although this also includes pigs.

7.1. Potentials of the crop-livestock interaction

7.1.1. Manure

Use of cow manure as fertilizer has a positiveatften the soil quality. Farmers claim manure toehav
better effect on the soil quality than inorganidifieers. Some farmers even say that when usingumeathe
soil quality is increased for three years compaoeasing inorganic fertilizer which is only affeagj the soil
guality for one year. Another aspect which makeauna a potential for the crop-livestock interactisithe

fact that when using the cow manure, farmers sfpgssdor no money on chemical fertilizer.
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7.1.2. Potential Investment
The farmers invest in livestock in order to geneiatome when they later sell. A handful of themtewed

farmers say that they keep either cows or pigseannfor selling, if the family has a wedding, unectedly
need money for medicine or other things. As theasibns in the text box, all show how big a pot&nti
keeping of livestock can be.

had now decreased as all poultry in t
household died.
A man who was interviewed (14.3.200
says, that the income he gets from sell
cows is sufficient enough to send
children to school and let them ha
educations.

7.1.3. NGO

Being owner of a pig and/or cow can secure the dfoald financially and be the beginning of a positiv
development within the households. However purcfiasiows and pigs can be an expensive affair. A
potential for making a positive development is ttope farmers get from a NGO working in the areae Th
NGO provides farmers with livestock from an anirhahk, where farmers pay a certain amount back every
month (More about this see part 10. Future aspdot#is way farmers are then becoming a more mapb

part of the crop-livestock interaction and they laeed to increase the household’s economic gituat

7.1.4. Diverse farm systems
Households having a diverse farm system includiity ivestock and crop production will lead to @aper
interaction. If crisis occur e.g. rice harvest,faéhen farmers can still rely on other parts ofithfarm

systems such as selling some of their animalsderdo buy rice on the market.

7.1.5. Food Security
Having as many links as possible in the crop-lieelstinteraction can have a positive effect on thedf

security of the household. Having both fields witbp production, home garden and livestock farnaees
more susceptible to be self sufficient. When fasrteave all these different sources of food theynaoee
likely to have enough for own consumption. Moreotlegy are able to sell or trade some of their wop
livestock in order to buy other types of food aherefore become self reliant.

Another aspect of the increased food securityasstability of the household consumption. Havirdj\erse
farm system gives a farmer more opportunitiesnretof crisis. The diverse farm system is also douting
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to a more food secure household by being abledwige adequate food in form of both different kirafs
crops and different kinds of protein sources.

7.2. Constraints of the crop-livestock interaction

7.2.1. Increased cassava plantation

During the recent years there has been an increasessava cultivation. Some areas of forest lanchérly
used for grazing animals both in the dry and ra@gson has been cut down in order to grow casSavae
plots have as well changed from rice to cassavangakem unsuitable for grazing in the dry seaSdre
result of this is a decrease in grazing areas wimakes it more difficult to provide fodder for taaimals.
This also leads to a lesser amount of crop residsed as fodder in the dry season.

Another negative impact from the increased cassaltavation is the fact that cassava is not yehsa® a

crop securing a stable income.

7.2.2. Diseases among cows

Since late 2006 there has been a frequent outlofediseases among cows. This has led to farmersidnav
lesser cattle and therefore having less manureateertheir fields fertile. If there is not enoughrmee then
farmers sometimes are forced to buy expensive amicgertilizers for their fields. Besides beingpersive
the result is a lesser output from the rice fi¢kke Table 3 — soil results).

Additional, diseases among livestock in generakehawnegative effect on the household security andat
the same time be a too big expenditure to prevdt buying of medicines. Therefore veterinary hatml
medicine are required to keep the animals healthy.

7.2.3. Lack of veterinary knowledge

Referring to the need for veterinaries it is a ¢t@ist that the local veterinaries are not provigétth enough
updated knowledge within livestock diseases. Té#&l$ to an increase in diseases, which are diffioul

cure. The available medicine is not helpful on rikseases and veterinaries do not know how to ¢t
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Without new knowledge local veterinaries actuallcbmes as useless source, instead of the intended

potential of actually having veterinaries.

7.2.4. Lack of water

During rainy season lack of water for the rice prettbn will result in low yield. 29 % of the farnger
actually say that they lack water for their riceldis (see appendix 8). This then gives a low oudpdt the
amount of crop residues used for fodder in theséason.

Lack of water during the dry season affects thdthed animals. Water sources used during the ragason
are dried out in the dry season and thereforeechit’e to be taken to other water sources situatatbre
remote areas. The time it takes to walk the cédtithe remote water sources is time not spend anirgy.
The households located far from water sources dutig season can be obligated to pay for transjanta

of water in order to have sufficient amount.

7.2.5. Increasing debt
The story from the textbox below tells us how bigoastraint it can be to maintain the keeping wédiock

and how much it actually affects the situationhe® household, when getting into debt.

An interviewed farmer from questionnaire no. 33ghase income from both farming, fishing
and by selling labor (it gives about 1000 riel §)d&le used to have 7 hectares farm land, |but
it had now turned into protected area so he isallotved to grow crops there anymore. That
was one of the reasons why he was chosen by the td@€zeive cow. Unfortunately the co
died last year because of diseases. He as well®@ahickens but there was a disease among
them, and now they also died. He can earn 100 lpatbelling a dead cow in Thailand, but
compared to 3000 bath for a live cow, he do notagst profit from a dead cow. He will agk
neighbors for help when there are diseases, betagisamily do not have sufficient amount pf
money. His final solution is now to clear the fdarg@srotected land area) as source of income,
so he can pay back what he owns. But this is illagak and sometimes the police come gnd
want to arrest him. His solution for this is simpdepay the police money under the table,
it is still profitable for him and his family.

From a report made in the area, it is measureceingmt how much debt families within the two stddie
villages have (See table below). As seen in thée tdi® most people who get into debt are peopls fro
poorer households 70 % and 50 % respectively. Al itves noticeable that there is a great differenc
between the two villages. Even though the percentdgiamilies in the poor group is higher in Banptea

Chhmar Tboung, the amount of peoples who get iet & the highest in Srash Chrey. The reasorhfer t
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can be many different aspects as we cannot seetiMh@itiree strata groups are based at. The ong tité

is certain by looking at the table is the factf th@& percentages of debt in the two villages eadly high.

Village - Srash Chrey Rich Medium
% of families 7% 22%
Peoples get into debt 0% 50%

Village - Banteay Chhmar Thoung  Rich Medium

% of families 8% 14%
Peoples get into debt 0% 30%
(See appendix 4)

7.3. Application of fertilizer
[M:Tarit C:Malene, Naja, Kerda]

Poor
71%
70%

Poor
78%
50%

In this part the effect of manure and inorganitilfeer on soil quality is described.

EC(
. Sample P
Field type pH K C% N% C:N | mS/c
s (H9/9)
m)
Field -1 (using A 7.96 450 6 0.59 0.05 12.88 0.108
nothing) First B 7.71 700 0.49 0.04 12.28 0.108
block Mean | 7.84 575 0.54 0.04 12.5 0.108
Field- 1 (using A 7.38 700 15 0.55 0.04 14.66 0.036
nothing) Second B 7.43 700 0.40 0.03 13.06 0.086
block Mean | 7.41 700 0.48 0.03 13.8( 0.036
Field -2 (Forest
6.87 700 3 0.86 0.07 12.41 0.0f2

land)
Field- 3 (using A 7.19 | 450-750 55 0.33 0.03 11.8 0.036
manure) B 7.39| 450-700 0.32 0.03 11.88 0.036

Mean | 7.29| 450-700 0.33 0.03 11.8 0.036
Field -4 (using A 6.59 700 4 0.39 0.03 11.85 0.072
inorganic B 6.28 700 0.46 0.03 13.98 0.086
fertilizer) Mean | 6.44 700 0.43 0.03 12.9 0.054
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Table 3: Results from soil testing - pH, potassipimpsphorous, carbon, nitrogen, carbon nitrogeo eatd electrical

conductivity for four different lands.

Table 3 exhibits that all soils are close to neutral agtgly alkaline. The pH of field 1 and field 3 with
manure applied is in high rating (7-8.5) which em@icating a decrease of availability of P and Be3e pH
values are indicating a deficiency of micronutree@@u, Fe, Mn, Zn, while pH in the field 4 appliedw
inorganic fertilizer (6.44) is in medium rating $5-7) and thereby the preferred range for most<répr
tropical crops like rice the optimum pH level i$% (Landon 1991) which is similar with the findsgf the
field 4 applied with inorganic fertilizer. Plast2003 also mentioned the pH range 6-7 is a goodchgedevel
for all nutrients and this is also the best pH ef@ most crops. This result is revealing thadfiéis more
fertile than field 3 where manure is applied whensidering pH-aspect.

The total C and N are quite low in all samples,clhindicate sandy soils. However, the forest sa8 h
higher content of C (0.85%) and N (0.07%) comparedhe rice field soils. Within the rice fields,eth
percentage of N is similar (0.03%) in both manund &organic fertilizer applied fields. Even theli
where neither manure nor inorganic fertilizer i®edisshows comparatively better condition in N and C
content with compared to that in field 3 appliedhwinanure and field 4 applied with inorganic féztlr
although considering the C content the field 3 igplvith manure contains less C than field 4 apjpliéth

inorganic fertilizer.

The C/N ratio is the measurement of rate of decaitipa of organic matter and type (Washington State
University 2008). The C/N ratio is found higherimorganic fertilizer applied land than manure aggliand
indicating decomposition rate is low in inorganastilizer applied land with compared to manure &upl
land. The C/N ratio is highest (average 13.86yecond block of rice field -1 where neither inorigan
fertilizer nor manure is applied; adjacent to foresid compared to other rice fields. The C/N ratighe
organic matter of cultivated surface commonly ranfyem 8:1 to 15:1 (Brady and Weil 1999) whereas th
soil type is sandy, less amount of organic matbetent. In general, regarding C, N and C/N raterehare

no large differences between both the fields.

Regarding P, the ranges are low: <5, medium: 5rtbhagh:>15 (Olsen and Dean 1965 as cited in Landon
1991) whereas the P content is lower in both fdeesd and field 4 but P content is found mediund (%,

15) in field 3 and both first and second blockiefd 1.This is the indication of a lack of P nutrién field 4
compared to field 3 which is opposite to pH result.

Electrical conductivity (EC) values, in generalyeal that salinity is not a problem for all kind laind.

Because the EC range 0-2, express salt free urfdehwalinity effects are mostly negligible (FAO-¢sto
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1973 as cited in Landon 1991). The more value oht&@ns the more salinity. Specifically, EC is higime

the field applied with inorganic fertilizer in compson with the field applied with manure.

Regarding the analysis of Potassium (K), the figdishown in the table are too high for all fieldsich are

unrealistic. This may be due to the improper methiogorking analysis.

In the light of above result it can be said thategelly soil in fields 1, 3 and 4 was poor in marwients,

micronutrients and organic matter content.

The conclusion of the soil testing is that theredsbig difference on the soil quality whether manaor
inorganic fertilizer is applied. Although no largéference was found field-3 where manure is udsavs
slightly better condition with respect to P, andN@ompared to field-4 where inorganic fertilizerused.
Soil pH in fields where manure is used is closedatral. The fact that soil pH regulates microbietivity
and decomposition of organic matter is higher attna level of pH (7.2) also indicates that manige
better fertilizer. In our study it seemed that #pplication of manure was not sufficient enougteld-il
where neither manure nor inorganic fertilizer iplagal also shows better soil condition with regard®, C
and N content. The interesting thing is that sedalindk of rice field 1 is close to forest land acmlvs are
grazing there during dry season and they add dngpoi the field. Also the water flow from foreshtks to
come to the field 1 adding some organic matter.
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8. Methodology reflections

[M: Tarit, Malene, Naja, Kerda]

During our field study we noticed some positive aregjative things from the methods applied in thelyst
site.

A good idea after finishing every day work in theld would have been to meet together every evetting
discuss and share the new knowledge we gained add morking strategies for the following day basad
the shared new knowledge. We did it in some waycbuacerning the e.g. the questionnaires, theatdies
and thereby corrections could have been more. Ve tteese group discussions during the eveningsdelp
us to know what mistakes we have committed and mgakiplan for recovering these mistakes in nexsday
Also, regularly we contacted our teacher in ordegdt supervision.

From the onset of arrival at study site to the twheleparture we observed the surrounding conditicdhe
field which helps us to minimize bias of the res@ur local guide has given us a lot of informat@nthe
site and farmers present situation which helpetbget the overview of the area. His gammhnection and
relation with farmers made our tasks easier widpeet to soil sample collection and identifyingnfiars’
field.

During GPS mapping we did not cover the entireagils in the grid for questionnaire survey so treneie
not homogenous. Furthermore, some irrelevant aed gpiestions with respect to the topic were puhén
guestionnaire that makes it long. And during cotidgcsurvey quite a few questions were not asketl an
some misunderstood between the person asking andeipondent, which have led to lack of expected
answers.

Semi-structured interviews were based on 5 groups fthe questionnaire survey. When we conducted
guestionnaires we did not ask any farmers whethge icould return for further information througtsemi
structured interview, as was the plan. Semi-strectinterviews were more like a questionnaire aoidam

interview where the talk could move to other topisgain, more questions have been put in the gimelel

A problem concerning the soil sampling was that es@wil properties were measured in the field amsl th
could also a possible source of error. This is tgalne to the simple laboratory facilities, as fod samples
were not even dried and mixed properly. Finallyneareflections were made about the group, counterpa
and interpreter. It would be effective if more timeuld be spent with them to prepare activities tnchake

sure that we understand each other.
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9. Conclusion

From the analysis and discussion we can conclhdéanure, as the main link between crop andtbe&s

is good for the soil quality and is as well considide cheaper than inorganic fertilizers. Manurihéefore
really important to the crop-livestock interactidiis because of the potentials of manure, thditarsified
farm system also becomes a high potential. Thizetause the farmer having both crop and cattleusan
the manure from his own cattle to apply at hisaBehnd thereby get a better yield with the smaflessible
spending. But even though the manure and keepingatife is a potential within the crop-livestock
interaction, there are some constraints about depikg of cattle, which we see now and which alsy m
increase in the future.

The first big constraint is the diseases among battie and livestock in general. The fact thatteof cattle
die and that the local veterinaries does not hgdated education and knowledge about new diseasks m
the keeping of cattle an insecure income source.tdtal amount of cattle has decreased duringatsteféw
years in the two villages and will continue, if help is provided. The help that comes from the NGO
Ecosorn can make hopes for a brighter future iratkka. The provision of lending animals gives treners
opportunity to start raising livestock and more artantly gives hope for the local veterinaries &i the
necessary training to help farmers cure the livdstliseases. This is of course as long as theecautitl
livestock do not die before generating offspring arstead let the farmers get into debt.

Of course an obvious reason why the less cattletlzr@by less manure is a constraint is the fhaet, the
farmers get less output from their field operatioAsother big constraint is the increasing plaotatof
cassava. The cassava is not suitable for grassihtharefore the amount of places to grass foc#tie has
decreased.

A constraint which is rather difficult to changetli® lack of water. It is both a constraint fortit a high
yield from crop production and as well a constrasd the water need to be transported closer to the
household and thereby become expenditure. Thes cegtbds to walk further to actually get water dreht
the cattle has less time for grassing and are exbés more diseases while moving from one place to
another.

In the future aspect Ecosorn or other NGO projéetge an important part in maintaining a good and
sustainable development within the keeping of lieels in the villages and around. A good place &otst
positive development is to improve the role of veties and their possibility to obtain new knoside on

the diseases for livestock.
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10. Future aspects
[M: Malene C: Naja]

When we did the semi-structured interviews with tiefarmers we asked about their point of view ow h
the future will look like. The answer to this hasrgetimes been difficult for the farmers to ansvesrmany
farmers only work and think in the present timet Biere is especially one noticeable issue thapslio
mind - the fact that cassava plantation has inestasid has taken some grassing areas, the villagers
claim, that they are in lack of grassing areasodsldr for their cattle. A lot of the interviewedrfgers are
afraid of the future situation, as they think tisian unfavorable condition for livestock keepimgl dhat the
spread of cassava will continue. In relation ta thigreat amount of the farmers say that they tivant to
raise cattle as it can become a constraint toféidder. On the opposite side a lot of the intendgdvarmers
think that the cassava will decrease because sédelemand. This lower demand can in the futundtresa
renewed wish to raise cattle. This is to wish far farmers, as having interaction between cropigestock
is best and improves the living standards of thenéas.

But as we have seen doing the constraints-pastag well a constraint to have an increased amufurdttie
as the veterinaries are still not provided with tioerect and updated knowledge on how to cure ratee
diseases. The future of keeping livestock in tleaatoesn’t look bright, unless if the improved kienige

about the animal diseases becomes improved.

The handheld tractor is as told earlier an increpgiart of the farmers’ uses on the fields. Fromsbmi-
structured interviews it is also discovered, tinat dtnes who are not already owners of a handhadtotr
have the wish to invest in one in the near fut@ecourse the major reason for this is the timendpen
labor, which the farmers can actually save.

When thinking about the overall future aspects,dtecern is the increasing amount of cassava, umkno
diseases and of handheld tractors, as we belidveead to a continuing decrease of livestock kagpi

To prevent a negative development the villagers lafped by the Cambodian and European Union
supported NGO organization — Ecosorn. The projettts organization cover are improvement,
intensification, diversification and the increaeéhe livestock production.

As we have information from a project by Ecosorat flast started, an overview of how a project enpled

will be shown here.

This project started late 2008 in three villagesl & not yet carried
through.

Economic and Social Relaunch of Northwest Provin€®sject in
Cambodia (ECOSORN Project) The main objective ef phoject is to
contribute to poverty reduction through increasemidehold income
particularly through increased agricultural sectmroductivity, and
increased local community empowermentty://www.ecosorn.ory/




The involved farmers get the possibility to pagate in training on how to make compost. For thip e
start raising livestock the farmers receive eithesow, calf or some poultry. The procedure staytshie
Ecosorn workers choose a farmer from the villagbdogroup leader of the helped receivers. The group
leader is then responsible for dividing the aninzat®ongst the farmers. The farmers who receive teip
Ecosorn in the village are chosen by Ecosorn frolfowing criteria:

Farmers which have ¥ - 2 ha land, non smokersfinkidg and have the wish to raise animals. 12 é&asn
are selected (Interview Ecosorn - Agriculture)

The animals are provided as following:

Cattle: A 1 2 year old cow will be provided fromdsorn and farmer A has it for two years. When i ¢
then calves, farmer A has to give away two caleesdrmers B and C and the third calf, farmer A kaap
himself.

Pigs:A 20 kg sow is given to farmer A. When the sow gibérth, farmer A gives away 3 piglets to farmer B
and farmer A then keep whatever the numbers oégglbove 3 if any.

Poultry; 33 chickens and 16 ducks are provided to farmendte makes sure that these are divided fairly
among the other receiving farmers.

Fish pond: The plan is also to help creating fishds and raising fish as an income. It is not jested, but
the plan is to give 4-7 fish in 17t all depends of the standard of the pond thatrovided by Ecosorn).
(Interview: Ecosorn Agriculture)

Hopefully this project will have a positive effemt the future situation.
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Appendix 1

Soil samples

Potassium and phosphorus:

After collecting the soil samples they were dried grinded to avoid greater than 2 mm stone. Wiglag

in the village potassium, phosphorus was measdrmedneasure potassium (K) 5 g of soil was extraated
25 ml 0.5 M Ammonium Acetate (GBOONH;,) the solution was shaken for 30 minutes and tHesrédd.
Afterwards indicator paper was put in one test tulith 10 drops of reagent just in one second amed th
soaked into the extract for one minute and charogdal of indicator was observed with referencehe t
given color.

For measuring phosphorus (P), 5g of soil was diesblin 25ml 0.5 M Sodium Hydrogen Carbonate
(NaHCQ,) and shaken for 30 minutes. The samples weratkitr through filter paper, then acid and salt was
added and we waited up to 7 minutes. Then the €abthe samples were estimated with referencldo t

colors given in the test-kit.

Soil P! and Electrical conductivity:
To measure Pand conductivity 5 g of soil was dissolved in 1thBwater and the solution was shaken for
30 minutes and the pH and conductivity was measurdg a pH-meter and a conductivity test kit

respectively in the laboratory.

Total carbon:
Total carbon analysis involves conversion of afbéns to CQ by dry and wet combustion and subsequent
guantification of evolved COby gravimetric, titrimetric or other techniquesofBgaard 2006). Solil

samples were grinded using mortar and pestle ardght into machine.
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Appendix 2

Diseases for cattle

Bluetongue

The bluetongue disease is a new disease in theamdawas first time discovered in 2008. If tleevedoes
not get veterinary help/injection in time the cowl gie within few hours. Some of the major signe &ever,
excessive salivation, swelling of the face and uengnd cyanosis of the tongue. Swelling of the dipd
tongue gives the tongue its typical blue appearahoeigh this sign is confined to a minority of tt@ws.
There is no efficient treatment. Prevention is @#d via quarantine, inoculation with virus vaccered

control of the midge vector.

Lack of iodine

Lack of iodine is common for cattle. Neck edemasdoet let the cows to breathe and they choke very
quickly (sometimes even in hours). They also attemting stomach. It is possible to vet with iodared do

it on the animal tongue and neck where it suck§ fagt in this case it needs to happen quickly teefo

choking.

Foot and mouth disease
This disease is seen as when the cow has problémshe legs and difficulties of walking. The mowghts
infections and the tongue has spots. It either &an The disease is not the strongest of all, gaiis

possible for the cow to survive. The farmers tthet disease in a traditional way.

Hemorrhagic Septicemia

The majority of cases in buffalo and cattle are@au peracute with death occurring from 6 to 2dreafter
first recognized signs. In a few outbreaks, thenahimay survive as long as 72 hours. Dullnessctahce
to move, and elevated temperature are the firstssi§everal of the sulfonamides and antibiotich g
penicillin and the tetracycline can be used sudualigsn the early stages. It is possible to givaeeination.
The disease hits whenever there are changes iorseand temperature. This is the disease many dimss

of. Especially the last 1-2 years it'll die withénfew days.

Parasites Fasilitor

50- 60 % of the cows get this disease.

Fasiliasis — fasiola heptica — common liver flugarasitic snails.

Fasiliasis — fasiola gigantica — parasite infectifle and buffaloes and can also be seen regioimatipats,

sheep and donkeys. The infection rates 80-100%.
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Appendix 3

PRA results
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13.03.2009 Cambodia
Seasonal calendar 1 - Pokea, Tarit and Kerda
Srash Chery

Matrix ranking — livestock
Srash Chrey, Cambodia

Problems 1

1. disease 0

[

2. lack of fodder

3. lack of water

O|W|Fk|W

4. lack of labor

[@RIRE N N

5. lack of veterinarian

(@RI RIGRIGRIGE 6]

6. theft

OO |W|IN|F|O




Matrix ranking- crop
Srash Chrey, Cambodia

Problems 1 2 3 4 5
1. lack of money 0
2.lack of water 2 0
3. lack of fertilizer 1 2 0
4. diseases 1 2 4 0
5. insects 1 2 5 4 0
6. lack of marketing 1 2 6 4 5
4 5 0 3 2
Table 4: Information on the participants Srash Chrey
land (rice
farmer Animals ha) Occupation
1.Nap Nut 1 pig 2 | Farmer
2. Tum Tylili 10 cows, 2chicken 3| Builder
3. Klip Veap 1 pig 3| Farmer
4. San S6gm 9 cows, 1pig, 3 chicken 3| Farmer
1 buffalo, 4 chicken, 3
5. Dod Njom piglets 2 | Farmer
6. Kei Mal 5 buffalo, 2 chicken 1| Farmer
7. S66n Sraab 20 ducks, 25 chicken 2 | Farmer

13.03.2009 Cambodia
Seasonal calendar 2 - Sroun, Naja and Malene
Banteay ChhmarTboung

| Months 1/2|3]4a]s5]6]|7]s

dry season

rainy season

rice

Cassava

CROP Beans

Banana

water spinach

Cucumber

Cabbage

lack of water

Cows

raising animal Pigs

Poultry

Cows

lack of fodder Pigs

Poultry

Cows

Diseases Pigs

Poultry

secondary job
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Matrix ranking- crop

Srash Chrey, Cambodia 13.03.2009
Problems 1 2 3 4 5 6
1. lack of water 0 1 1 1 1 1
2. insects 0 2 2 5 6
3. lack of fertilizer 0 3 5 3
4. technical
knowledge 0 5 6
5. draft power 0 5
6. pesticides 0
Total 5 2 2 0 4 2
Matrix ranking — crop
Banteay Chhmar
Thoung, Cambodia 13.03.2009
Problems 1 2 3 4 5 6
1. disease 0 2 3
2. lack of fodder 0 3
3. lack of water 0
0
0

0

total 0 1 2

Table 5: Information on the participants Banteay Chhmar Thoung

sex
(M/F) Farmer Animals land (rice) occupation
F 1. Tai Venn cattle, pigs, chicken 1 rice field farmer

7 cows, 10 chicken, 2 farmer & sell
F 2. Meun Hut pigs yes labor
F 3. Chey Ny 5 cows, 10 chicken yes farmer
M 4. M. Pen 4 cows, 5 chicken, no farmer
M 5. Kai Vannak 2 COWS no farmer
F 6. Ok Phok 1 chicken no farmer

farmer & sell

F 7. Mao Po Pha None no labor
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Table taken from external report

Appendix 4

Villages | Families| Criteria Rich Medium Poor
% of families 8% 14% 78%
Banteay | 360 Ricefield 10-12ha. 3-5ha. 0.5-2ha.
Chhmar Farm 2-3ha. 0.5-1ha 0.2-0.5ha
Thoung I ncome source Rice fidd,
cut
Rice fidd, taxi- | firewood, |Rice field,
car, seller | charcoal, |farm laborer,
(market), farm to work
Trader. |aborer Thailand.
and small
grocery
Livestock
Cow 10-13 2-3 1-2
Buffalo 57 35 0
Pig 2-3 2-5 1-2
Means of | Car, Koyon, | Koyon,
transportation | Motorcycle, motorcycle,
Bicycle. bicycle and | Bicycle, ox-
ox-cart cart
Peoples get into
debt 0% 30%> 50% )
N \__/
Villages | Families| Criteria Rich Medium | Poor
% of families 7% 22% 71%
Srash |[162 Rice field 10-15ha. 3-5ha. 1-3ha.
Chrey Farm 5-7ha. 0.5-1ha. 0.2-0.5ha.
Income source Rice field,
Rice field, grain cut Rice field,
mill, trader,| firewood, |farm laborer
truck and taxitweaver, tqto work
car. work Thailand.
Thailand
Livestock
Cow 10-15 5-10 2-3
Buffalo 0 0 0
Pig 3-4 3-5 1-2
Means of
transportation
Peoples get intpCar, Koyon, Koyon,
debt Motorcycle, motorcycle,
Bieycle. /bicysle. Bicycle
Debt 0% (| 50%) 70%
T~
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Appendix 5

Questionnaire for farmers

Interviewer: .................. Date: .....ccooiveenne. [iiiiiiiiiiniis 2009

Village.................. Commune: Banteay Chmar, Distridfiamar Pouk, province: Banteay
Meanchey

No. of questionnaire...................... GPS-coordinates. .. ccoueeevvvieriiiieiiei e e

Name of interviewee.................. Sex: Male[ ] Female [ ]

I. Family status:
1 The information of the members in the family

N° Name Sex (M/F) | Education/qualificatiorOccupation | Secondary jol
1
2
3
4
5
6
7
8
2
Do you own land? Y[ ] (] Size? ..........
Land Size of land (ha) When did you get
it?

Less than 0.5 ha

||

Residential land / Homeg|_| 0.5-1 ha
garden (vegetables for ow 1,1-3 ha
consumption) More than 3 ha

Field land (Rice) Less than 0.5 ha
0.5-1 ha
1,1-3 ha
More than 3 ha
Plantation land (cassava pl_| Less than 0.5 ha

other crops beside rice) [ ]0.5-1ha
1,1-3ha

B More than 3 ha

Grass land E Less than 0.5 ha
0.5-1 ha

E 1,1-3 ha
More than 3 ha

To rent out Less than 0.5 ha
0.5-1 ha

[ 11,1-3ha

L
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| More than 3 ha

3 Which fertilizers do you use on your field?

Fertilizer Sources Cost Other sources
[ Tbuy [ Forest | concnencineine] e
Range/forest LI Near by house | s

[ Tbuy [ Oownfield | o] o,
Rice straw Ll other | ] e
[ ] buy [] Own compost | .o e,
Compost [] Other | ]
[TBuy L[] Ownanimal | o] e
Manure [] Other | ]
[TBuy [ Other S

Inorganic fertilizer

L |Buy [ Natural
r{_purces

Near the house

4  Animal raising and management

a. Do you have livestock? [] Yes [] No
If yes:
Livestock | Number Where do you keep the
livestock
Family scale: Day: Night:
[ ]draftanimal [ ] manure[ ] ilyfood
[] Other............ooone.
Cow D Commercial scale
Family scale: Day: Night:
[ ]draftanimal [ ] manure[ ] ilyfood
Buffalo [] Other............ooon.e.
D Commercial scale
Family scale: Day: Night:
manure [_| daily food
_ [] Other.............oen.e.
Pig [[] Commercial scale
Family scale: Day: Night:
[ ]manure [] daily food
Chicken [] Other............ooone.
] Commercial scale
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Duck

Family scale: Day:
[ Jmanure [] daily food
[] Other.............oone.
D Commercial scale

Night:

Other

Family scale: Day:
[ ]draftanimal [ ] manure[ | ilydfood
[] Other............ooone.
] Commercial scale

Night:

b. Has your amount of livestock increased or decreafted 2005?

[ ] Increased [ | Decreased
Why: Why:
[ ] Good conditions for expanding diseases
Buy Theft
Other........... Sell
Lack of fodder
[ ]Other...............
Cc. What are you feeding the livestock?
Livestock Source
c [] owngrassla ] kitchen [_hste crof_| crop residues
ow [ ] cassava [ ]
Other... .o
Buffalo [] owngrassld | kitchen [_hste crof_| residues
[ ] Cassava [] (011 1= SRR
Pig [] owngrassla | kitchen [_hste crof_| crop residues
[ ] Cassava [] (011 1= SRR
Chicken | [] owngrassla | kitchen [_hste crof_| crop residues
[ ] Cassava [] (011 1= ST
] owngrassld H kitchen[_laste cro|_| crop residues
Duck [] Cassava  []  other.......cccoooiiiiiiiiieeiiiiiieee e,
| | owngrasslar_|  kitchen w_kte {bp  crop residues
Other [ ] Ccassava [] OtNET ... e

d. Do you have problems with feeding the livestock?

Livestock Rainy Season Dry Season

Cattle (cow, buffalo) [ ] Yes [ INo [ ] Yes [ ] No

fYES: o IfYES: i

a7




r

r

r

r

Pigs [ ] Yes [ ] No [ ] Yes [ ] No
YS! oo I YES: e,
Poultry (chicken, duck) [ 1 Yes [ No [ ] Yes [ ] No
IfYES: i I YES: e,
Other [] Yes [T No [ ] Yes [ No
IfYES: oo I YES: e,
e. How do you manage your livestock?
Livestock Manager Duration
[ ] Father [] 1-3hours [ ] 3.1-6hou[ | more than 6 hou
Cow | | Mother ] 1-3 hours ] 3.1-6 hourD more than 6 hour
[ ] Children [] 1-3hours[7] 3.1-6hou] more than 6 hou
[ | Father [] 1-3hours| | 3.1-6hoJ | more than 6 hou
Buffalo [ | Mother [] 1-3hours[] 3.1-6hou | more than 6 hour
[ ] Children [] 1-3hours [] 316 houD more than 6 hou
| | Father [ ] 1-3hours [ | 3.1-6 hou[ | more than 6 hou
| | Mother [] 1-3hours [] 316 hou[ ]  more than 6 hour
Pig
[ ] Children [] 1-3hours [] 3.1-6 houD more than 6 hou
Father [] 1-3hours [ | 3.1-6 hou[ | more than 6 hou
Chick Mother [ ] 1-3hours[] 3.1-6hou[ ] more than 6 hour
Icken [ ] Children [] 1-3hours ﬁ 3.1-6 houD more than 6 hou
Father [ ] 1-3hours [ | 3.1-6 hou[ | more than 6 hou
Duck Mother [ ] 1-3hours[7] 3.1-6 hou | more than 6 hout
[ ] Children [] 1-3hours[7] 3.1-6hou] more than 6 hou
Father [ ] 1-3hours [ | 3.1-6 hou[ | more than 6 hou
Mother [ ] 1-3hours[] 3.1-6hou[ ] more than 6 hour
Other [ ] Children [] 1-3Hour{] 3.1-6hof}  mibran 6 hour

r

F.How do you manage the animal manure?

[] Use itas Fertilizer [ | ~ Sellit [ Nothing [ ]other.........

[ll. Using Motorized Mechanization
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1 Do you use motorized mechanization in your fieléragtion? DYes D No
How many...................

2 Why do you use motorized mechanization on youdfoglerations?

Easy to manage Less labor High price of afjim
No animal Expensive to kéeestock H Higher yield
Other...........o... Less time

3 When did you start using motorized mechaniz&tion

IV. Crop management

1. When did you start to grow crop? .. .
2. Did your change of crop productlon affect yourhtm:k keeping? How?

3. How do you use crop residues for?

[ ]Fodder [ Jcompost [] sellit [ ] throwaway[ | hest...........

4.Have you had problems with crop productivity?

[ ves [ ]No

5. If yes, which problems:

[ JLack of labor lack of money lack of time [] lackwéter
[ JPoor soil lack of fertilizer other.....eu.......

6. Do you use pesticides on your fields?
DYes D No
V. Natural recourses

1. Do you have access to sufficient amount of water?

DYes D No

2. If yes, what is the purpose of the water:
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[ ] Forthe livestock [ ] For crop production

3. If no, what is the purpose of the water:

[ ] Forthe livestock [ ] For crop production
VI. Animal heal

1 What diseases are common in this area?
2.what do you usually to deal with this crisis
a)Heal
b) sell
c)kill
d)have you got any prophylaxis
e)vaccination
f)no vaccination
g) others
3. when do they give vaccination ?

Do you sometimes need veterinary help?

[ ]vYes [ INo

5. Do you have access for veterinary help?

[ ]Yes [ ]No

6. If yes, what is the reason?

[ ] Too expensive [] Don't have veterinapgtdr in the area
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Appendix 6
Guide line for semi structured interview with key informant (Agricultural extension officer
from ECOSORN with knowledge about livestock)

Presentation of yourself and the aim of the study
1) Name, gender, age?
2) Working title/ position?
3) How long have you been living here?
4) Which animals are most common in Banteay Chhmar?
5) From where do people get their animals?
6) How are people managing their livestock? (Wheretraow)
7) Who is taking care/using the different livestoctsz(der, young/old)
8) How is the labor with cattle, pigs, poultry and Ksiclivided between women, men, and children?
9) How many hours of work per day are related to dédwth of animal?
10) What is the reason for people having these animals?
11)What are they using the animals for?
12) Do the farmers sell/ buy fodder and manure at thgket?
13) How many bags of fodder/manure can the farmerssi/
14)How much does a bag of fodder/manure cost at thikatia

15) Is there any positive things related to keepingdteck? (Cattle as a cheap method for draft and
manure fertilizer, crop residue as fodder secimityry season)

16) Is there any negative things related to keepirgstiock? (Diseases, access to fodder, theft, illegal
trading)

17)What types of diseases are common and for whigstock? (swine fever common on pigs, Avian
influenza — bird flu, Foot mouth disease — commortattle, bluetongue, black leg, Newcastle —
poultry disease, Lumpy skin disease? — maybe aaitlepigs, Pasteurellosis - cattle)

18) What is the solution to this problem?

19)Is there any lack of access to vaccines and drugs?

20) What is the solution to this problem?

21)If the farmers cannot afford the vaccines and ditbgsnimals need, what is the solution?
22)What is the alternative to keep livestock —if any?

23)What do you think will happen in the future wittetlivestock situation?

Are people going to have more/less livestock?

51



Is the distribution going to be different?
Guide line for semi structured interview with key informant (Agricultural extension officer
from ECOSORN with knowledge about crop production)

Presentation of yourself and the aim of the study

1) Name, gender, age?

2) Working title/ position?

3) How long have you been living here?

4) How many households have their own land? Whatdastgmmon amount?

5) What are they using their land for? (Crop, grazoagsava plantation, vegetables, forest plantation,
household, other)

6) How are people managing the field?

7) Are they using draft animals or mechanical maclyipé¢Chemical or natural fertilizer)
8) How is manure from each animal used? (fresh, doechpost)

9) Do the farmers sell/ buy fodder and manure at tagket?

10) How many bags of fodder/manure can the farmerssitf

11) How much does a bag of fodder/manure cost at thikata

12) What is the alternative to land use —if any?

13) Have you noticed a change in the land use duriedgist years?

14)How is the soil quality at the different fields?

15) Are there any possibilities on changing the qualitthe soils?

16) Why do you think that there has been a changeiveds remain the same?
17) Do you think that there will be a change in thaifaf

Change in crop?

More cultivated land?

More mechanical equipment?
Change in fertilizer?

18) Identify and characterize monthly and seasonatalgural activities carried out in the village in
livestock crop production during a year.

19) Do you have any questions or comments?

Thank you for your time and good bye
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Semi-structured interview with Village Chief

Presentation of yourself and the aim of the study

53

1) Name, gender, age?

2) Working title/ position?

3) How long have you been living here?

4) Which animals are most common in Banteay Chhmar?

5) Does anyone raise their own fish? And where?

6) If they raise their own fish, what do they then iider?

7) From where do the farmers get the fodder for thlei

8) From where do people get their animals?

9) How are people managing their livestock? (Whereraow)

10) Who is taking care/using the different livestocts&der, age)
11)How is the labor with cattle, pigs, poultry andhfidivided between women, men and children?
12) How many hours of work per day are related to édwth of animal?
13) What is the reason for people having these animals?

14)What are they using the animals for?

15) Do the farmers sell/ buy fodder and manure at tasket?

16) How many bags of fodder/manure can the farmerssgitf

17)How much does a bag of fodder/manure cost at thikatia

18) Is there any positive things related to keepingdtack? (Cattle as a cheap method for draft and
manure fertilizer? crop residue as fodder secimityry season? other positive things?)

19)Is there any negative things related to keepingstiock? (Diseases, access to fodder, theft, illegal
trading, animal instead of motorized mechanization)

20) What types of diseases are common and for whigstock? (swine fever common on pigs, Avian
influenza — bird flu, Foot mouth disease — commortattle, bluetongue, black leg, Newcastle —
poultry disease, Lumpy skin disease? — maybe aaitlepigs, Pasteurellosis - cattle)

21)What is the solution to this problem?

22)Is there any lack of access to vaccines and drugs?
23)Where do you get the medicine from?

24)What is the solution to this problem?

25)What kind of medicines do you use? — traditionadrfafcal

26) If the farmers cannot afford the vaccines and dibgsanimals need, what is then the solution?



27)What are the future solutions on these problems?

28) What are your thoughts on the future possibilite@keeping animals in this area?
29)Is there any alternative to keeping livestock?

Crop production

30) How many households have their own land? Whatdstmmon amount?

31)What are they using their land for? (Crop, grazoagsava plantation, vegetables, forest plantation,
household, fishing, or other?)

32)How are people managing the field? (Crop produciipazing, cassava plantation, vegetables, forest
plantation, household, fishing, or other?)

33) Are they using draft animals or mechanical maclyidds there any constraints/possibilities related
to this?

34)How is manure from each animal used? (fresh, doeahpost) (Fresh can be use for feeding fish,
dry and composed are used in the field )

35) Are there any constraints on land use/ having propuction? (family crisis, people become richer,
land crisis: land conflicts, soil infertility)

36) What is the alternative to land use —if any?

37)Have you noticed a change in the land use duriadgitt years? — before and after 2005
38) Why do you think that there has been a changethirags remain the same?

39) Do you think that there will be a change in theufaf

Change in crop?

More cultivated land?

More mechanical equipment?
Change in fertilizer?

40) Identify and characterize general monthly and seslsagricultural activities carried out in the
village in livestock crop production during a year.

41)Make a flow diagram on the different componenta production system (livestock, manure, kitchen
waste, crop and water)

42)How do you think it's possible to improve the liledod and what impact does different trends
have? (Importance of population, resource, nationiainational, governance and technological
trends?)

43) How do you think it’'s possible to improve the livelod capitals?
44)|s there any constraints related to the distributbcrop production? - What about the future?

45) Do you have any questions or comments?

Thank you for your time and good bye

54



Appendix 7
Semi structured interview with farmers

Group 1-3), the three groups with livestock
1) Name, gender, age

2) How long time have you been living here?

3) How much livestock do you have?

4) From where do you get your animals?

5) How did you get the knowledge to raise your livekd

6) What are you using the livestock for? (Why do yboase to sell some?)

7) How do you keep your livestock? (in more detailg: &hy are your chickens kept in at cage at
night, why are the pig in a cage and do not watiuad for free?)

8) How much and what kind of work is related to eatthe animals per day? (i.e. taking care of them,
giving them fodder and taking the cows to graze)

9) Do you sell/buy fodder and manure at the market®(Fhuch per month and why?)

10) Which affect does the dry season and water shohage for your family?

11)How much does a bag of fodder manure cost at thkata

12) Have you used more manure before, and if yes, ishiae reason that you use less now?
13) How does manure change your crop yield?

14) Are there any constraints on providing fodder fourylivestock?

15) Is there any positive things related to keepingdteck?

16) Is there any negative things related to keepingstiock (diseases, theft, access to fodder, lovegric
on market)

17)What types of diseases are common for which live&to
18) What is the solution to this problem?
19)How do you manage livestock keeping after havirsgases among your livestock?

20) How are you operating your land? (i.e. do youldmjob yourself, what kind of fertilizer are you
using, draft animal/tractor...... on all the differeands!)

21)How much work do you use on land preparation?

22)How is manure from your animals used? (why chobsenical fertilizer or organic fertilizer, or how
do you put the organic fertilizer on the field, wingt using compost?)

23) Are you selling products from the fields? (withirfferent kinds of crop)

24)Hove does the livestock keeping affect your finahsituation?
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25) Is there anything you would like to change/possibteyou to change in your situation regarding
livestock and land? (More machinery, cheaper feetil more/less land, more/less livestock)

26) Do you think that your household will face any chesiin the crop livestock situation in the future?
(Positive/negative changes, more land, more livéstchanges in livestock or crop?

Flow diagram

Factors to be considered when doing the flow diagra

Market, Kitchen, Mill, Neighbor

Crop:Rice, Cassava, Water Spinach, Bean, Banana, Wdtern@&rassland, Water resource
Livestock:Cow, Buffalo, Pig, Duck, Chicken

I: Women

+: men

For what purpose?

How?, what?

Group 4, only poultry

1) Name, gender, age

2) How long time have you been living here?

3) How much land do you have (land size, entire, catéd land)

4) What kind of crops do you cultivate on your landidg the year?

5) Which crop gives more output/yield and income?

6) How much work do you use on land preparation?

7) Are you selling products from the fields? (withiifferent kinds of crop)

8) How are you operating your land? ( i.e. do youlaojob yourself, what kind of fertilizer are you
using, draft animal/tractor...... on all the differeantls!)

9) Do you face any problems with crop production? (amenwater, pests/insects, labor)
10) Which affect does the dry season and water shohage for your family?

11) How many chickens and ducks do you have?

12) What are you using the poultry for? (Why do youas®to sell some)

13) How do you keep your livestock? (in more detailg: &hy are your chickens kept in at cage at
night)

14) How much and what kind of work is related to kegpioultry per day? (i.e. taking care of them,
giving them fodder?)

15) Are there any constraints on providing fodder fourypoultry?
16) Do you feel any negative effects of having only l|pg@
17) Do you feel any positive effects of having only fio®

18) Did you use to have more livestock before? (Wh#tésreason for you only to have poultry now?)
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a. If yes: is there a difference in yield now, commhre when you had other livestock?
b. If no: what is the reason for you only to have padltry?
19) Have you used more manure before, and if yes, ishiae reason that you use less now?
20)How does manure change your crop yield?
27)Is there any positive things related to keepingdteck?

28)Is there any negative things related to keepirggliock (diseases, theft, access to fodder, lovepric
on market)

29) Do you face any diseases of your poultry duringyisr?
30) What is the solution to this problem?

21)Is there anything you would like to change/possibieyou to change in your situation regarding
land? (More machinery, cheaper fertilizer, more/lesd, more livestock)

22) Do you think that your household will face any ghes in the crop-livestock situation in the future?
(Positive/negative changes, more land, more livéstchanges in livestock or crop?

Flow diagram

Factors to be considered when doing the flow diagra

Market, Kitchen, Mill, Neighbor

Crop:Rice, Cassava, Water Spinach, Bean, Banana, Wdtern@&rassland, Water resource
Livestock:Cow, Buffalo, Pig, Duck, Chicken

I Women

+: men

For what purpose?

How?, what?

Flow diagram of the production system

Group 5, No livestock
1) Name, gender, age

2) How long time have you been living here?

3) How much land do you have (land size, entire, catdd land)

4) What kind of crops do you cultivate on your landidg the year?

5) Which crop gives more output/yield and income?

6) How much work do you use on land preparation?

7) Are you selling products from the fields? (withirfferent kinds of crop)

8) How are you operating your land? ( i.e. do youlaojob yourself, what kind of fertilizer are you
using, draft animal/tractor...... on all the differeands!)

9) Do you face any problems with crop production? (umanwater, pests/insects, labor)

10) Which affect does the dry season and water shohage for your family?
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11) Did you have any livestock before? (What is thesogefor you not to have any livestock now?)
a. If yes: is there a difference in yield now, comphte when you had livestock?
b. If no: why do you think you have never had anydieek?

12) Do you feel any negative effect of not having amgdtock? (also in the field preparation)

13) Do you feel any positive effect of not having aivestock? (also in the field preparation)

14) Is there anything you would like to change/possfbl you to change in your situation regarding
land? (More machinery, cheaper fertilizer, mor&/llesnd, more livestock)

15) Do you think that your household will face any ges in the crop livestock situation in the future?
(Positive/negative changes, more land, more livéstchanges in livestock or crop?

16) Have you used more manure before, and if yes, istiae reason that you use less now?

17)How does manure change your crop yield?

Flow diagram
Factors to be considered when doing the flow diagra

Market, Kitchen, Mill, Neighbor

Crop:Rice, Cassava, Water Spinach, Bean, Banana, Wdtern@&rassland, Water resource
Livestock:Cow, Buffalo, Pig, Duck, Chicken

I Women

+: men

For what purpose?

How?, what?
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Appendix 8

General results from questionnaire

Village

27% of the households in the survey were from tii@ge Srash Chrey and 73% was from Banteay Chmar
Tboung.

Household size

Househald size Distribution of land
100
8 g 100
7 E 20 73.0
¢ :
5 - s 20
Number of 4 - 5 43,2
households » 40
3 ]
€
27 s 20 5.4 5.2
1 & g : ‘ ;. |
0 - Residentia Rice Cassava Grass Land for rent
1 2 3 4 5 6 7 8 9 15 11 lznd
Peaple in household Type of land

Problems
64.9 % of the households answered on whether they problems with the production. Out of the 64.9 %
all answered yes to the question. The table shewditribution of the different problems:

Problems with crop production

m Lack of labour
B Poor soil

® Lack of maney
B Lack of fertilizer
B Lack of time

= Lack of water

m Other

Pesticides
54 % of the survey answered on the question onciest. Out of these, 55 % are using pesticidethein
fields whereas 45 % are not.
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Crop residues
67.6 % of the households answered the questiomognresidues

Use of crop residues

m focder
Hcompost
msel it

M throw away

mother

Mechanicals

86.5 % of the household answered on the questidraotors. 81.3 % is using tractors on their fiahdl 18.7

% are not. Out of the 18.7 % (6 households) thathat using tractors 2 households do not have amy, I1
only grow cassava and 1 rent a tractor from thghigrs. The last two households are not mentioning
anything about tractors. They both have cows, buiat say anything about using them in the fields.

The reasons for using tractors are given in the tadste together with the percentages.

Reasons for using tractors
1,793,57

M Easier to manage

W Haveno animals

M Other

m Require less labour
M Require less time

m High price of animals

= Higher yield
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Fertilizer

Source of fertilizer for fields
60,0 54,1
50,0
W 37,8
2 40,0
S 30,0
o 20,0
L] r IS
10,0 5,4 5.4 50
go | EE_ - ’ :
~ & & @ &
Q,\‘\éé, ar—}""b 0@90 @@(‘S\ {Qt\‘\?’
& @ < &€
@ A
%
&
Livestock
Livestock
m Percentage of households
with livestock
W Percentage of households
without livestock
Distribution of livestock
Distribution of livestock Changes within amount of livestock
100,0 HE
, 900
T 800
£
g 70,0 50,0
g 600
E 50,0 W Increased
Eo 400 sLa W Decreased
S 300 | 2,9
5200
* 100 57
00 - — .
Cow Buffalo Pig Chicken Duck

Household 28 have an increase in livestock becafus®re medicine and agricultural teaching whereas
other households have had a decrease becauseaseks
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Use of livestock

Use of cows Use of pigs

W Draft

W Manure
| Manure
M Daily food
m Daily food
m Commercial
B Commercial
W Other
= Other
Only 10.8 % of the households answered the udeeafbuffaloes.
Use of buffaloes Use of chickens
0
W Draft
B Manure
m Manure
M Daily food
m Daily food
m Commercial
B Commercial
M Other
= Other

Only 4 households answered the question on whegtateusing the ducks for. All of them said thatytlare
using them for daily consumption.

Manure
81 % answered the question about use of manurehwinéans that both households with larger aninias |
cows and pigs and households with smaller animals as chickens and ducks have answered.

Use of manure Fodder for livestock

100,0
0,00 30,0

80,0
70,0

60,0 m Cow

o
o Fertilizer g

§ 500 mBuffalo
moellit o

& 400 uPig
m Nothimg 30,0 m Chicken
 Other 20,0 W Duck

0,0 T I

Own  Kitchen  Crop Crop Cassava Other
grasland waste residues
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Animal health

67.6 % of the households answered on the questimeterinary help. 76% said that they need vetgrina
help and 24 % answered that they do not need dpyfioen the veterinary. 75 % percent said that thaye
had access to veterinary help whereas 25 % claihagdhey do not have access. The 75 % of the
households said that they do not have access lettaigeterinary and medicine is too expensivélevih
% had other reasons for not having access.

One of the households only had poultry and theeefitdl not want to spend money on a veterinary. Some
farmer is buying medicine for the animals on thekea

Water management
75.7 % answered the question on whether they Hfidisnt water. 60.7 % out of these said that thag
enough water and 39.3 % said that they do not Bawagh.
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Appendix 9

Explanation for calculating scores in land size

In the questionnaire we wanted to ask the respdadenw much land they have. From the synopsis #ied a
talking with our Cambodian counterparts we decitiedlivide the questions into different types ofdan
residential land, field land (rice), plantation dafcassava), grass land and land meant for reptingWe
divided the answers into four categories; less t&nha, 0.5-1 ha, 1.1-3 ha and more than 3 ha Thi
division does not give a really precise numbertanland area, and because of this we have deadeadke

a score system for the land sizes in order totfse comparison. The score system is as follow:

_ Written answer in _

Size of land plot _ _ Medium value Score
questionnaire

No land 0 0 0
Less than 0.5 ha 1 0.25 1
0.5-1ha 2 0.75 3
1.1 -3 ha 3 2 8
More than 3 ha 4 4.5 18

These score are based on the medium value foriffleeedt categories. The category “less than 0.5i%a
used as the base and then the rest is chosen mcctychow many times bigger they are compared, 256 0
ha. The group “more than 3 ha” has an average valué5 because the maximum plot size we have

observed was 6 ha.
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Appendix 10

Village map made by group of farmers selected by Nage chiefs
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Appendix 11
Data overview

Data Involved people/areas Number of
respondents
Questionnaires Farmers living in Banteay Chhmarnifigoand Srash 37
Chrey
SSI with key The Commune Chief 6
informants Village chief of Banteay Chhmar Tboung

Village chief of Srash Chrey
Two Agricultural extension officers from ECOSORN

Veterinarian oBanteay Chhmar Thoung

SSI with farmers 9 farmers from the questionnaim¥ey and 2 farmers 11

having a lot of cattle

Soil sampling Field where no fertilizer is used 4
Forest land
Field applied with manure

Field applied with inorganic fertilizer

PRA- Methods

Flow diagram Farmers used for SSI

Village mapping Group of farmers (6-8) selected/ithage chief

Seasonal calendar Group of farmers (6-8)selectadllage chief

NN N ©

Ranking matrix Group of farmers (6-8) selected ihage chief
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Appendix 12

Example of flow diagram from farmers.
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1. Introduction

1.1 Study site
The study site is in the commune Banteay Chhmamnatsid 20 km east of the Thai border, in the

northwestern Cambodian province, Banteay MeancHeg.province has an area of 6.67%kand the total
population is 586.571 out of which 28% and 72% e population are living in urban and rural area
respectively. Banteay Meanchey is defined as ortbeopoorest provinces in Cambodia with 31-50 %hef

provincial inhabitants living below the poverty din (SCW 2006; www.fao-.org/nr/water/agugstat

[countries/cambodia/index.stoited in “Introduction to field sites in Cambodigtovided script in class,
2009).
The climate in Cambodia is mostly governed by monsand has two distinct seasons: wet and dry seaso

The average annual rainfall in Banteay Meanchegearfrom 1000 to 1500 mm and is the province in
Cambodia with the lowest annual rainfall. The ahmvarage temperature in Banteay Meanchey is betwee
26.8 - 27.5C (UN http:// world weather.wmo.int/145/c00347.htited in provided script in class 2009).

1.2 Agriculture
Agriculture in Cambodia remains at a reasonablyeuatbped state as farms are generally characteized

low input low output systems. Low input, the getigrpoor soil quality and the highly seasonal aaility

of water resources all contribute to comparatiiely yields. The total population of Cambodia is8.3.
million out of which 9.6 million (69.3%) people aemgaged in agriculture. The most important croficis,
providing an estimated 70% of nutritional energgdge Other important crops are maize, peanutsineesa
and soya. The soil of Banteay Chhmar is plinthiddzwls - poor soil, therefore the soil has a lowcadfural
potential. Farmers of Banteay Chhmar are cultigatinbsistence rain-fed rice, cassava and vegetalilets
rice is grown once a year in the rainy season. &asis grown in secondary forest and the crop fig wsed
for sale, not for consumption (FAO 2005; SCW 2008IDP 2004).

1.3 Livestock
In the recent years there has been an increaseestdck. This is mainly due to improved crop proiitin

and an increase in the general welfare of farmins. key livestock of Cambodia is cattle (cows, ozed
buffaloes), pigs and poultry (chicken and ducksttle are raised as draft animals for land prejaratnd
soil conservation practices and in rural areas #ey also used for transportation. Cattle are tlostm
expensive livestock to purchase and are often ougan family income permits it and is thereform@an
of investment. In the recent years, draft cattke iarbig parts of the rural areas, replaced witlchmaeaical
tractors for land preparation. Pigs are often wsed family cash enterprise. Richer families carehheir

own sow used for breeding, and families thereafidirthe piglets or fatten them in order to get enamroney.

2 The poverty line is set for 1.036 Riel in ruraéas (SCW 2006).



Poor farmers without a sow, buy the young pigl&tten them and sell them at the market when tlasse h
grown big. Banteay Chhmar is among the communé&xaimbodia with the highest number of families with
cattle and pigs (between 750 and 1.500 familiesbfath) (student research themes for ILUNRM 2009).
About 90 - 95% of the households in rural areaplargcken. Poultry is often recognized as one effédw
livestock assets for poor households. Chicken gad are important sources of protein in Camboddhthe
chickens are therefore used for family consumptitihen sold on the market, chicken gives just a lsmal
income, but since they are often fed on broken aieg walk free, it is an easy source of income.kSware
raised mainly for eggs and are only kept in areheres farmers have good access to water (AgriSource
2004; Devendra and Thomas 2002; SCW 2006)

The most important problem of the livestock setanimal disease. Hemorrhagic septicemia anddndt
mouth disease is very common for cattle in Cambdeiigs can get swine fever and Newcastle disease an
the avian flu is affecting the health of the poul(©OIE 2004 as cited in FAO 2005; SCW 2006). The
Department of Animal Health and Production (DAHP)Cambodia has insufficient skilled personnel, very
few private veterinaries, lack of technical knovgedand lack of access to vaccines and drugs. The
Government is investing in educating veterinarigisrbedicines are often still too expensive for farswho
cannot or will not pay medicine for their livestodkar 2005; FAO 2005).

1.4 Crop-livestock interactions

In Cambodia the dominant mixed (crop-livestock)rfeng system is rice based, whereby rice produdgon
highly dependent on cattle and to lesser exterfalmgfs for draft power and manure. In additionh® tise of
cattle as draft power there are other importakslimetween livestock and crop production. The laset] for
agriculture and grassland is closely connected Viibstock production and management in relation to
fodder supply and nutrient efficiency in the sdihrmers provide fodder according to the feed habit
livestock and the rice fields are often used fasgtand after harvest. Crop-residues from theaneaised as
fodder supply during the dry season. Although ther®@ growing tendency for farmers to apply comnagrc
fertilizers on the field, manure can be appliededlily to the fields as organic fertilizers. Driediraal
manure or manure-based compost is an importantchedp way to sustain crop production systems
(Devendra and Sevilla 2002A0O 2005).

2. Hypotheses

By making prediction on the answers to the reseguustions, we make hypotheses to see if there is
correlation between our estimates and the invegtiggsee appendix 1).The hypotheses are meantime a

justification for formulating the research questias they are. Therefore the following part is @estimates



based on common knowledge, written literature awiures from the course. This leads us to our main

research question and thereby our sub researctianges

3. Research questions
3.1 Main research question:

How to improve the role of livestock in the cropdstock interaction?

3.2 Sub research questions
1) What are the general potentials and constrainisextock keeping?

2) What are the links between livestock and crop pctdn?

3) What are the potentials of the crop-livestock iattion?

4) What are the constraints of the crop-livestockrantgon?
In thefirst sub research questionwe want to find out what kind of livestock people having and whether
there is a link between the social status of a &looisl and the amount and distribution of livestatle want

to identify what people believe to be the geneoalstraints and potentials of livestock keeping.

The second sub research questiors made in order to understand how livestock amg @re connected.

We want to identify the links between crop andsieek in different households during the year.

The purposes of théhird and fourth sub research questionsare to investigate the constraints and

potentials of the links between crop and livestolgntified in sub research question two.

These four sub research questions lead to an armsw@ur main research question and helps give an

estimate on how to improve the role of livestockha crop-livestock interaction.



4. Methodology

4.1 Research location
The research will be conducted in the commune Bgn@hhmar in the Banteay Meanchey province in the

North-west of Cambodia.

4.2 Research design
The design of the study is shown in appendix 1 dredtime schedule is given in appendiEr2or!

Reference source not found.

4.3 Brainstorm
In order to get from the beginning thoughts to ksearch focus, we did a brainstorm and this isveha

appendix 7.

5. Methods

In order to reduce bias, triangulation will be useddifferent subjects so that crosschecking camdpe.

5.1 Sampling

The target population for this study is farmer#igvin Banteay Chhmar. In order to get as relialalea as
possible, households from different social levelstve involved as well as both people with andheift
land and livestock should be included. For somea®fmethods we use, the head of the househol#esl as
and for other methods we want to ensure that bothem and men participate in order to reduce biagalu

gender division.

5.2 Observations
In order to reduce systematic bias from the dallaated, observations are to be done continuousiy the

time of arrival to the time of departure, so thaltected data can be compared with the observadtgins.

5.3 GPS
In order to get an overview of the area we will @&@S. This will be used to show the kind of lancaled
near to the households at aerial photographs.llita¥go be used to measure the household's laral amd

therefore comparison of land areas is possible.



5.4 Informal talk with key informant

We are going to start off by having an informaktalith a key informant (village chief, NGO-person o
agricultural extension officer) in order to get averview of the village and our topic (see apperglifor
interview guide line). The purpose of the inforrtalk is to select the target population for our sfignaire
survey, to see whether our questionnaire shoulédieed and to get information on other possible key
informants. The key informant will also be askedrtake a seasonal activity calendar and a flow diaguf

the general production system (see appendix 4)derdor us to have a better understanding of tfierdnt

situations.

5.5 Transect walk

After speaking with a key informant we are goingltoa transect walk across the area with the joeedon
provided. The purpose of the transect walk is tbagphysical overview of the village as well asmeet
people in the village. The informal talk should bawlped us to be more aware of what to observen whe

walking through the village.

5.6 Questionnaire

We will start by making a pre-test of the questiminm on 1-2 farmers to assure its clarity,
comprehensiveness and acceptability to the resptmdRea and Parker 1997). Because of time liroiati
(edited) questionnaires (see appendix 5) will hgiag to villagers in order to get quantitativedrhation in

a short time. At least 30 respondents will be chaseording to stratified simple random samplingrider

to get households both with and without land angskbolds with different social status. The quesiaines
are used to identify what kind of livestock peopse and what they use and need them for. Thetsesal
also going to show whether there is a link betwiir livestock and their crop system, and from chhi
social status the household belong. By analyzirey data from the questionnaires we will divide the
respondents into 3-4 strata according to theiraesp. The strata will be defined based on the tsefam
the questionnaires i.e. one strata where ther& dirkks between their livestock and crop (manuosldir

and traction), one strata with 2 links and finahe strata with one or no links.

5.7 Semi-structured interview with key informant

After the questionnaires are analyzed, a semistred interview will be held with a key informant
(see appendix 3 for interview guide lin@his interview is conducted according to a flexibleecklist or
guide line and questions may be formulated basdtefeedback from interviewees (Mikkelsen 2005).

We would like to talk to a veterinarian, an agriauhl extension officer or a NGO-person. The
purpose of this interview is to get information abahe different strata identified in the



guestionnaire analysis. This can help us to idgrsifme of the constraints and potentials of the
interaction between livestock and crop productiBecause of the key informant's knowledge
within this topic, we would also like to cover somigure aspects, in order to try to get an

understanding on how to improve the present sdnati

5.8 Semi-structured interviews with farmers

Within each of the defined groups from the questsre data analysis, 1-3 households will be chdeen
semi-structured interview (see interview guide lineappendix 6). The purpose of the semi-structured
interviews is to get in-depth information about tiode of livestock in the crop-livestock interacti@and
which constraints and potentials there is linkethts interaction. The interviewed farmer will alse asked

to do a seasonal activity calendar and a flow diag(see appendix 4) of his/hers particular produacti
system to see whether the constraints and poteraial connected with seasonality and/or the sge/of

production system.

5.8.1 Soil sampling

In order to measure whether the soll if affectedibgstock keeping and thereby the use of manure,
soil samples will be collected from different fieddeas. From the questionnaires we will find out
who is using manure or fertilizer and who has ol from that we are able to select the target
households for the soil sampling. The samples bellcollected while doing the semi-structured

interviews.

5.9 Matrix Ranking

In order to better understand the constraintsveistiock keeping and the crop-livestock interaction,
a matrix ranking will be made by two separate fogumups. The details are shown in appendix 4.
Besides getting a better understanding of the cainss, the outcome of this PRA should hopefully
lead to a discussion on how these constraints eaaduced.

Matrix ranking is a PRA tool which is defined byb&ost Chamber in Asia Forest Network 2002:

“Participatory rural appraisal is a family of appobes and methods to enable local people to stranance,

and analyze their knowledge of life and conditidogplan, and to act.”
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Appendix 1

Subject Objective Hypothesis Keywords | Data required Proposed
Methods
Livestock To identify Wealthy families Type of Type of livestock | Questionnaire
keeping the potentials | have more livestock | livestock
and including more cattle Use of livestock | Informal talk
constraints of | or buffaloes whereag Distribution with key
livestock poorer families only Distribution informant.
keeping. have chicken, ducks | Social
and/or pigs. status of Household size Semi-
family (adults/children) | structured
Poor people can have interview
difficulties buying Fodder Household land
cattle. area Seasonal
Medicine activities
The small livestock Type of fodder calendar
are fed with whatevef Use of
they can find, livestock Needs/access to | Flow diagram
whereas cattle and medicine of the
buffaloes are grazing production
on public land/ fields Time for taking system
and are fed crop care of the
residues during the livestock
dry season. Transect walk
Medicines for the
livestock can be too
expensive to buy.
Links To identify Cattle/buffaloes are | Draft Draft animal or Flow diagram
between the links used as draft animals tractor? of the
livestock between on the fields. Fodder production
and crop livestock and Land use system
production crop Rice residues are Manure
production used as fodder in the Manure/fertilizer? | Questionnaire

dry season.

Manure from the
livestock (cattle) is
used on the fields.

The fields are used
for grazing after
harvest.

Seasonal fodder
supply

Semi-
structured
interview

Seasonal
activities
calendar




Constraints | To identify If cattle/buffalo is Disease Access to Matrix
of crop the constraints sick then farmer medicine ranking
livestock of the links cannot work if he has Labour
interaction between crop | draft animals on the | demanding | Time for land Semi-
and livestock | field. preparation by structured
identified in Manure draft/ tractor interview
research It is labour managing
guestion demanding operating Type of manure | Interview with
number 2. land with draft Inadequate | used in filed key informant
animals. fodder
Time for
Manure managing is managing the
time consuming. manure
Inadequate fodder
leads to poor animal
draft power
Potentials of | To identify The manure (from Manure Manure managing| Matrix
crop the potentials | cattle) is a cheap and ranking
livestock of the links good way to fertilize | Draft Soil quality
interaction between crop | the fields. Semi-
and livestock Fodder Draft structured
identified in | The draft animals are animals/tractor interview
research a cheap and effective
guestion way to manage the Fodder availability| Interview with
number 2. fields. key informant

The crop residues
from the fields can
secure the fodder
availability during
the dry season.

Soil sampling




Appendix 2

Timeline

Cambodia04.-17.03.2009
4.5 8B, 7. 8. H 100 110 120 14

4. 15 16 17,

m——  izcussion of research guestions senas
with counterparts
Filot test questionnaires with

counterparts

w—— Presentation of field plan

Arriving on the field

----- Informal talk with key informant A

Transect walk through the area
Cuestionnaire survey
Semi-structured interyview
Informal talk with key informant B
Wisit other field site

PRA

Soil sampling

GFS mapping

Buffer day

Because of time limitation in Cambodia the actastin the timeline are located compact. We onlyehave

interpreter for the group, therefore splitting loé tgroup is not possible when we need to understéuad is

said. After talking with the fellow students frona@bodia, this timeline might change because of gbsin

the research design or because we decide to Beligroup up, having people who speak Khmer in both

groups.

In the mornings and daytime we are meeting witlied#it local people and do other necessary outdoor

activities. In the evenings we are going to anatheedata collected and plan the task for the dayf based

on this timeline. Some activities will be done die same day. GPS mapping and soil samples are daken

the days when we are on the fields, and data’sa@lected, in same time when we communicate witals

10



Appendix 3

A) Informal talk with key informant A

(village chief, NGO-person or agricultural extemsufficer. Village chief can provide us further
information. When a disease break out the villdgefdas to inform the agricultural extension
officer)

These questions might change after talk with Canamocbunterparts,
How can we get in contact with the key informants?

Presentation of yourself and the aim of the study
24)Name, gender, age?

25) Working title/ position?

26) How long have you been living here?

27)Which animals are most common in Banteay Chhmar?

28) From where do people get their animals?

29)How are people managing their livestock? (Whereraow)

30) Who is taking care/using the different livestoctsz(der, young/old)

31)How is the labour with cattle, pigs, poultry anctkisi divided between women, men, children?
32)How many hours of work per day are related to édwth of animal?

33) What is the reason for people having these animals?

34)What are they using the animals for?

35) Is there any positive things related to keepingdteck? (Cattle as a cheap method for draft and
manure fertilizer, crop residue as fodder secimityry season)

36) Is there any negative things related to keepirgsliock? (Diseases, access to fodder, theft, illegal
trading)

37)What types of diseases are common and for whigstock? (swine fever common on pigs, Avian
influenza — bird flu, Foot mouth disease — commortattle, bluetongue, black leg, Newcastle —
poultry disease, Lumpy skin disease? — maybe aaitlepigs, Pasteurellosis - cattle)

38) What is the solution to this problem?

39) What kind of problems are linked with the fact ttied Department of Animal Health and Production
(DAHP) of Cambodia has insufficient skilled persehriew private veterinaries, lack of technical
knowledge and lack of access to vaccines and drugs?

40) What is the solution to this problem?
41)If the farmers cannot afford the vaccines and dthgsanimals need, what is then the solution?

42)What is the alternative to keep livestock —if any?

11



43) What do you think will happen in the future withetlivestock situation?

Are people going to have more/less livestock?
Is the distribution going to be different?

Crop production
44) How many households have their own land? Whatdastgmmon amount?

45)What are they using their land for? (Crop, grazoagsava plantation, vegetables, forest plantation,
household, other)

46) How are people managing the field?

47) Are they using draft animals or mechanical machid€éChemical or natural fertilizer)
48) How is manure from each animal used? (fresh, doechpost)

49) What is the alternative to land use —if any?

50) Have you noticed a change in the land use duriadgitt years?

51)How is the soil quality at the different fields?

52) Are there any possibilities on changing the qualftyhe soils?

53) Why do you think that there has been a changethirags remain the same?

54) Do you think that there will be a change in theufaf

Change in crop?

More cultivated land?

More mechanical equipment?
Change in fertilizer?

55) Identify and characterize monthly and seasonataljural activities carried out in the village in
livestock crop production during a year.

56) Make a flow diagram on the different componenta production system (livestock, manure,
kitchen waste, crop and water)

57)Do you have any questions or comments?

Thank you for your time and good bye
(More questiong?

B) Semi-structured interview with key informant B
(veterinarian, an agricultural extension officeraodGO-person)

These questions might change after talk with Canalbocbunterparts, questionnaires, key informant
information
Presentation of yourself and the aim of the study

46) Name, gender, age?

12



47)Working title/ position?
48) How long have you been living here?
49) What is the aim of your work here?

50) What are your thoughts on the future possibilitrethis area?

51)How do you think it's possible to improve the livedod and what impact does different trends
have? (Importance of population, resource, natioafnational, governance and technological
trends?)

52)How do you think it's possible to improve the lilelod capitals?
53) Is there any constraints related to the distributblivestock? - What about the future?

54) What kind of problems are linked with the fact epartment of Animal Health and Production
(DAHP) of Cambodia has insufficient skilled persehriew private veterinaries, lack of technical
knowledge and lack of access to vaccines and drugs?

55)What is the solution to this problem?

56) If the farmers cannot afford the vaccines and dtbgsanimals need, what is then the solution?
57)What are the future solutions on these problems?

58) Is there any constraints related to the distribugbcrop production? - What about the future?
59)Is there any potentials/constraints related tdittestock crop interaction?

60) Do you have any questions or comments?

Thank you for your time and good bye
(More questiong?

C) Informal talk / Interview guide for semi-structured interview with farmer

Based on answers from semi-structured interviewts kéy informant and questionnaires, we want to tal
with 1-3 farmers within different strata separaté@ligese might be the questions we want to ask, leyt th
might change after the first key informant intewviand the questionnaires.

Presentation of yourself and the aim of the study
1) Name, gender, age?

2) How long have you been living here?

3) Number of people in your household?

4) What is your occupation?

5) Which kind of livestock do you have? (Distribution)

6) What are you using the livestock for? (Draft, irmae, selling for money, consumption)

7) Who is taking care of the livestock?

13



8) How is the labour with cattle, pigs, poultry anctkis divided between the members of the
household?

9) How many hours of work per day are related to édwth of animal?

10) What are you feeding your livestock? (Own / Publiass land, using other farmers fields, buying
fodder, kitchen waste)

11) How easy/difficult is it to provide the correct fiber for your livestock?
12)Is there any positive things related to keepingdteck?

13) Is there any negative things related to keepirggliock? (Diseases, theft, access to fodder, low
prices on market)

14) How much land do you have?

15)What are you using the land for?

16) Do you use traction power, draft, other?

17)How many hours a day do you use on land preparbgidraction/draft?
18) How is manure from your animal used — if used{frelried, compost)
19) How much time do you use at managing the manure?

20) Are you selling products from the fields?

21)How is people’s perception of the different livest®

22)Is there anything you would like to change/possibteyou to change in your situation regarding
livestock and land? (More machinery, cheaper feeti] more/less land, more/less livestock)

23) Do you think that your household will face any ches in the livestock/crop situation in the future?
Positive/negative changes, more land, more livé&sidtange in livestock or crop?

24) ldentify and characterize monthly and seasonataljural activities carried out in your livestock
crop production during a year

25)Make a flow diagram on the different componentgafr production system (livestock, manure,
kitchen waste, crop and water)

26) Soil sampling from the fields

Thank you for your time and good bye
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Appendix 4

Flow diagram of the production system

A flow diagram among different household is aimatgexploring relationships between various comptsen
of production system may be made on a large shHgmper indicating the relationships by lines aoas
within and outside the farm (Selener et al. 1998)s will be done with special emphasis on thedieek
and crop production system including their compesiemanure, fodder, water, kitchen wastes. This trbgh
helpful for searching visibly the type of comporge(for example, either their own fodder is usediwit
their system or purchasing from outside the systenmarket) are linked within or outside the farm.

The key informant will be asked to do a more gelnfloav diagram, showing the general pattern of the

different in and outputs.

Seasonal activities calendar

Seasonal activities calendar will be applied to fheerviewed person in order to categorize the
responsibilities/activities according to seasonedéhresponsibilities/activities may include agtia field
preparation, cash and subsistence cropping, agpi-trarvesting, vegetables production, utilizatidn o
harvested material, manure supply to the fielddéwdsupply for livestock, livestock disease, crigedse,
use of public land, grass production, livestockeldieg and take care etc. in a year. We will usteudifit
colors of marker or paper for different seasonsTalendar can help us to evaluate land use ddiffegent
season like wet, dry season based on their vagotidities which may for instance convey the meesafy
fodder surplus or shortage. It can also reveallitiie between crop and livestock according to seakon
activities (crop, livestock production, grass praittin) changes over the time.

The key informant will be asked to do a generalypi of the shift in activities during the year.

Matrix Ranking

Two focus group discussions will be held with tlemstraints within livestock keeping and crop-liveest
interaction as topics. The people involved showdhe head of different households with differdatiss.

All participants will be asked to identify the caragnts within each of the two topics. The groufi end up
with 5-6 of the most important constraints and wikreafter be asked to rank these constraintstder to
compare the results from the ranking exercise witier data, each group member will be asked howhmuc
land and livestock the person has as well as nugfgeeople in the household. After ranking isg$hed the
more prioritized constraints may be analyzed amiraj at the possible alternative solution for imgnment

of role of livestock in crop-livestock interactican be found out.
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Appendix 5
Questionnaire

Questionnaire number.............
Name of questioner .................

Name of area/village.....................

Make a circle around the right answer/s or write arswers on the dotted line. Mark with one or
more circle according to preference.
1. Name.........c.ooevenenn.

2. SEX.iiiiiiiiiiiinns
3. How old are you?...............
4. Occupation?...................
5. How many people are living in your household................
6. Who is the head of the household?
a) Man
b) Woman

7. Fill in the types of land you own
a) Home garden

b) Subsistence crop land
c) Cash crop land

d) Grassland

e) Other..........oceevvinis

8. How big is your land?
a) | do not have any land

b) Less than 0,5 ha
c) 0,5-1ha
d) 1,1-5ha

e) More than 5 ha

9. Livestock
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I. What kind of livestock you have?
Write the number
a) Pig..ccooovviiiii

b) Oxen...................

c) Buffalo........................

d Cow .ooovivi

e) Chicken................cooevnee.

) Duck......coovviiinns

g) Other.... ...,

10.Cattle
I. If you have cattle what is their purpose?
a) Consumption

b) Draft animal
c) Manure
d) Producing milk
e) Selling milk
f) To sell/trade
g) Other........c..coeviiinin.
Il. And if you use their manure, for what purpose then?
a) Crop production
b) Garden
c) Selling
d) Burning for cooking
e) Other...........
lll. What are you feeding the cattle?
a) own grassland
b) public grassland
c) kitchen waste
d) crop

e) crop residues



f) cassava

g) other............

11.Poultry

12.

.
a)

b)
c)
d)
e)

If you have poultry, what is their purpose?
Consumption

Manure
Producing eggs

To sell/trade

And if you use their manure, for what purpose then?
a) Crop production

b) Garden

c) Selling

d) Other...........

. What are you feeding the poultry?

h) own grassland
1) kitchen waste
j) crop

k) crop residues

[) cassava

m) other............

Pigs

.
a)

b)
c)
d)
I.

If you have pigs,when what are their purpose?
Consumption

Manure

To sell/trade

Other . .. ..

And if you use their manure, for what purpose then?
a) Crop production

b) Garden
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c) Selling
d) Other...........
lll. What are you feeding the pigs?
a) own grassland
b) kitchen waste
c) crop
d) crop residues

e) cassava

13.Veterinary help
I. Do you sometimes need to use veterinary help?
a) Yes

b) No

Il. If you don’t have access for veterinary, what is th reason?
a) Too expensive

b) Don’t have veterinary doctor on the area
c) Other.....
THANK YOU FOR ANSWERING!
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Appendix 6

Informal talk / Interview guide for semi-structured interview with farmer

Based on answers from semi-structured interviewts kéy informant and questionnaires, we want to tal
with 1-3 farmers within different strata separatéligese might be the questions we want to ask, leyt th
will change after the first key informant interviemd the questionnaires.

Presentation of yourself and the aim of the study
27)Name, gender, age?

28) How long have you been living here?
29) Number of people in your household?
30) What is your occupation?

31) Which kind of livestock do you have?

(Distribution)
32)What are you using the livestock for?

(Draft, insurance, selling for money, consumption)
33) Who is taking care of the livestock?

34)How is the labour with cattle, pigs, poultry anctkis divided between the members of the
household?

35) How many hours of work per day are related to dédwth of animal?
36) What are you feeding your livestock?

(Own / Public grass land, using other farmers §glliying fodder, kitchen waste)
37)How easy/difficult is it to provide the correct fdef for your livestock?

38) Is there any positive things related to keepingdtack?
39)Is there any negative things related to keepirggliock?

(Diseases, theft, access to fodder, low pricemarket)
40) How much land do you have?

41)What are you using the land for?

42)Do you use traction power, draft, other?

43)How many hours a day do you use on land preparhtidraction/draft?
44)How is manure from your animal used — if used?

(fresh, dried, compost)
45)How much time do you use at managing the manure?
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46) Are you selling products from the fields?
47)How is people’s perception of the different livek®

48) Is there anything you would like to change/possibteyou to change in your situation regarding
livestock and land?

(More machinery, cheaper fertilizer, more/lesgllanore/less livestock)
49) Do you think that your household will face any chasin the livestock/crop situation in the future?

Positive/negative changes, more land, more livéstchange in livestock or crop?
50) Identify and characterize monthly and seasonataljural activities carried out in your livestock
crop production during a year

51) Make a flow diagram on the different componentgafr production system

(livestock, manure, kitchen waste, crop and water)
52) Soil sampling from the fields

Thank you for your time and good bye
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Appendix 7

Brainstorm

Livestock — crop interaction

Labour:
Crop
Livestock
Gender
Seasonality
Income
time

Disease:
Imports
Exports
Death rates
veterinary

Crops:
Species
Production
Seasonality
Management
Distribution
Consumption
uses

Trade:
Diseases
Transport
Income

Import

Export
Market access
illegal

Land-use:

Crops

Seasonality

Grassland

Cultivation

Fertilizer (manure)
Manure

Input/output

Labour demand (manure)

Social factors:
Distribution
Security
Status
Gender

Fodder:
Seasonality
Crop Residues
Own fodder?
Cassava

Livestock:
Species
Production
Multiplicity
Management
Distribution (numbers, dif.
Species)
Draft
Consumption
Theft
Insurance
Investment
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