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Abstract High-level development of policy, official government policy and policy-based evidence are principally
gotten from the decision of farmers, producers, and other communities. To understand the farmers’ decision better is
to understand factors affecting their production, this paper aimed to identify the abiotic, biotic and socio-economic
factors affecting livestock production in rural Cambodia. 204 rural households were interviewed. The result
identified two major biotic factors affecting livestock production — diseases and parasites while the major factors on
abiatic include heat stress and drought; and the top three social factors affecting their livestock production are low
capital, poor breed and access to veterinary services. Using biplot analysis, the study reveals that farmers with large
number of livestock consider most of the constraints minimal but put more emphasis on market information as their
major constraints. The outcome of this research is specially suggested the Government to invest more the research
and strengthening the livestock subsector.
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1. Introduction

The perception of small-scale livestock farmers as
recently been an interested to many scholars [1,2,3,4,5,6]
to understand the demographic and socioeconomic factors
that influence decision-making and the translation of
intentions into sustained changes in farmers’ behavior, is
observed as an increasingly useful discipline in policy
making, implementing and monitoring strategies to
improve the productivities. Understanding farmers’
behavior can easily assist in defining the role of policies
and the level of knowledge as effective factors on the
transition of livestock and agriculture sector. Wolf [7]
mention that human perception is shapely designed by
differing intellectual components due to socioeconomic
and cultural variations that promote people to varying
attitudes, values and passions. Therefore, livestock
farmers are influenced by psychological and
socioeconomic dissimilarities and formulated based on the
lengthy experiences of multiple issues.

Livestock are recognized as domesticated animals
reared in the agricultural setting to produce commaodities:
food, fiber and labor. In Cambodia, it plays extremely

imperative function for the livelihood of rural residents.
Livestock farming is assumed as one of the major sources
of income and employing labor force (especially for
cattle), provides organic fertilizer, and other advantages to
both human and environment [8,9]. More so, some
opportunities of livestock in Cambodia are the increasing
domestic market and increasing demand from neighboring
countries. In contrast, this subsector witnesses some
constraints such as illiteracy, lack of capitals, seasonal cost
of inputs, livestock high volatility price, effect on climate
change (temperature), poor infrastructure, and import
dependence of vet medicines, slow outbreak control and
scarcity of labor [10,11]. The outbreak of diseases is
considered the top constraints on the herd size of livestock
caused by lack accessing to animal health services, fake or
expired drugs, lack of knowledge about animal diseases and
poorly organized vaccination services [12].

Due to these reasons, this paper aimed to further
investigation the factors affecting livestock production
farmer in rural Cambodia. The factors are categorized into
three: biotic, abiotic and socioeconomic factors. An in-
depth understanding of how the livestock farmers perceive
these factors would be very useful for better adaptation
strategic planning which will later improve planning
scheme in agriculture other economic sectors. The
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outcome of this research is specially suggested the
Government to invest more the research and strengthening
the livestock subsector.

2. Methods

The researches were carried out in Battambang
province in the northwest of Cambodia. Cambodia is
located in the southern portion of the Indochina Peninsula
in Southeast Asia, dominated by tropical monsoons [13].
The region experiences two difference seasons: wet
season (May to October) and dry season (November to
April), more so, the country has Mekong River that cuts
through the great plains, and the Tonle Sap surrounded by
plateaus and cultivated hills [14]. The sites stand for
varied farming systems and livelihoods with clear
distinctions between the communities in terms of
ecological characteristics. The majority of people are
cropping farmer and engaged in cultivation of rice and
other grains such as corn, and soybean which are one of
the foremost feed components for livestock (cattle, pig
and chicken) utilized by farmers.

2.2. Data Collection

The methods used to collect data in this paper were
based on qualitative and quantitative method. About 204
household were interviewed in Battambang province of
Cambodia under which 6 districts, 12 communes with 18
villages were covered using a structured questionnaire.
Data were gathered to describe respondents' profile and
various aspects of small-scale livestock production which
the collection process started with:

Direct Observation was preliminarily used to better
understand general situation and detail demography of the
target area. Living condition and existing certainly
livestock variety, this tool identified the agrarian and
livestock farming system of the exactly ecological area. It
also estimated the common disease syndrome level
occurrence in each village.

Meetings and semi-structured interviews with the local
authority (chief of district, commune and village) were
conducted for gathering overall information, and links
with officials of Animal Production Health (APH) at

district level and Village Animal Health Worker (VAHW).

Survey-structured questionnaire: in-depth interviews
or face to face interview with household farmers raising
livestock covering various aspects such as household
demography, livestock production, economics and
management practices, production constraints, and trend
and tendency of 3 livestock: Cattle, pig, and chicken.

2.3. Data Analysis

On the data analysis, EpiData software was used for
coding and grouping of data collected into variables after
which was later transferred to STATA software for further
data generation, regression and analysis

2.4. Perception Pattern Analysis

The perception of the farmers on various abiotic, biotic

and socio-economic aspects affecting their livestock
production will be analyzed. Firstly, the statistical
descriptive tools such as Frequency and Percentage of the
variables will be depicted [15,16], multivariate analytical
tools [17,18]. In this study, a multivariate (biplot) tool is
used to analyze the perception. The Biplot technique here
refers to a two—dimensional graph multivariate technique
of simultaneously displaying observations (samples), and
variables of a data matrix graphically; such information
includes the inter-unit distances as well as variance and
correlations of variables [19]. In the data matrix, the
observations are positioned on rows and the relative
variable positioned on columns. Graphically, an example
is shown below in Figure 1. The marker symbols
(points/dots) are displayed for observations and arrows are
displayed for variables.

The above diagram shows 12 observations and 7
variables. The approximate variances of the variables are
the length of the arrows while the angle between the
arrows (cosine of the angles) approximates the correlation
between the different variables. The distance between two
dot/points (observations) is the Euclidean distance.

Figure 1. Biplot representing observations and variables

The Euclidean distance is defined as the square root of
the sum of the squares of the differences between the
observations. In an example of a two-dimension Euclidean
geometry, the Euclidean distance between two
observations say “a=(a,,a,) &b= (bx,by)" is defined by:

d(@b) = \[((a,~b)+(a,-b,)’)

The ratio of the units of the vertical axis and those on
the horizontal axis is called the aspect ratio, and it’s
always equal to 1.

2.5. Biplot Mathematical Representation

Using Singular Value Decomposition (SVD), the
information in matrix “X” for instance, is split into two; a
portion related to the observations (i.e. the rows of X) and
another portion related to variables (i.e. the column of X
matrix).

X=YeZz (1)

Where Y isn x k, e& zare k x k . the€ (diagonal data) is

known as the eigenvalues. From the SVD, the eigenvalue
becomes.
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€=ea elfa (2)
Therefore,
X=Yee“ 7 ®3)

Where v ¢« equal the coordinate for the observations
and 2« z equals the coordinate of the variables. Let

denotey e#as “G” and 2+ 7’ to be denoted as “H”. The

scalar Alfa (o) takes any value between zero and one (i.e.

? <a<1). Regardless of the value, the equation remains
GH' =Y e** 72'=Y e7' = X . However, as G is nx k and
H is k x k, all the coordinates have k dimensions. To

indicate the quality of the approximation of the
information provided by the biplot, the default axis titles
(dimension 1 and 2 i.e. x and y axis respectively) indicate
the amount of explained variances by the selected
dimensions.
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Figure 2. Map of Battambang showing the surveyed districts [22]

3. Results and Discussion

With emphasis on objectives of the study, farmer was
required to rank (from 0 to 4) each of the classified
constraints regarding to the degree of occurrence to their
livestock productivities. Zero (0) equals no knowledge of
the constraints; one (1) indicates that constraint “doesn’t
existing” two (2), constraint is “low”, or insignificant to
affecting farmer livestock production; three (3) and four (4)
ranking constraints as “medium” and “high” respectively.

To evaluate the farmer livestock constraints, this study
classified the constraints into three categories: biotic,
abiotic and socioeconomic constraints. The biotic
constraints are related or result of living organisms such as
wild animals, parasites, diseases and plants, the abiotic
constraints consist associated with physical rather than
biological agents such as temperature and availability of
water, and the finally the socio-economic constraints
relating or concerned with of social and economic factors
such as marketing system and socio amenities [15,20].

Biotic constraints: relating to the living organisms
affecting livestock production, figure 3 below depicted the

average ranking to each biotic factors constraint as
perceived by farmer in rural Cambodia. The farmer
considered diseases spreading and insect & parasite as the
major constraints (on average ranking 2 and above) to
livestock production. Meanwhile the point of effectiveness
of theft is less (ranking 1.7) consideration as constraints to
livestock production.

Theft

Figure 3. Biotic constraints
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Abiotic constraints: based on the environment include
light, temperature, and atmospheric gases. This study
summarized the abiotic constraints (Figure 4) majorly into
cold, heat stress, drought and flood which affect the
ecological of the field of livestock production. The farmers
from the surveyed areas rated abiotic factors accord to the
occurrence/rate and damages caused by flood, drought, heat
stress and cold. The average perception of farmer toward
livestock production constraints caused by abiotic factors,
drought and heat stress (on average ranks above 3) are the
major obstacle for livestock rearing. The least ranked
constraint was cold temperature. Flood mostly affects
smaller livestock production chicken causing cold or
destruction of animal shelter.

Socioeconomic constraints: These constraints are
related to accessing social and economic factors of
livestock production input such as veterinary services,
vaccines, market information, credit and fund availability,
capital, social amenities, labor, transportation cost,
mechanization, feed resource, Taxation, new breeds and
land spaces for livestock rearing (see Figure 5).
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Figure 5. Socioeconomic constraints

The socioeconomic constraint also explicates why some
farmers are not motivated or incapable of apply or adopt
the recommended livestock management practice
necessary to achieve better productivity. In the six
selected district of Battambang province, the highest
constraints perceived by farmer on the socioeconomic
factors are: low capital and not enough techniques making
animal feed (on average ranked approximately 3) as major
issue of availability or access to factors. Another most
important factor in socioeconomic constraints is limited
feed resource, access to veterinary services, low market
price, poor road facilities, and labor cost (averagely
ranked 2). During the conducted survey interview, the
farmer complained on the instability of market prices
which are caused by middleman. Moreover, they
complained on the heavy taxes levied on them.

Livestock unit (Lu) coefficient [21] is basically exchange
ratio among different livestock species. This study adapts this
conversion ratio converting other livestock into cattle referred
to as livestock standard in cattle unit coefficients “lu” where
one head of cattle is about 0.4 pig and 0.02 chicken.

After running the STATA command: biplot
LowMarketPrice Heat LowCapital......Disease PoorRoad,
rowover(lu_group), the biplot (figure 8) was developing
displaying 193 observations within 3 groups (lu_groups)
and 24 variables (the constraints). The explained variance
of livestock production variables of the first component
(dimension 1) is about 23% and the second component
(about 15%) giving a total explained variance of 38%.

The “rowover” distinguishes the perception of farmers
in the different lu groups via highlighting plot for each
group identified by equal values of constraints.

For simplicity and clear view, the biplot spitted for the
different Lu groups (Figure 6 Figure 7 and Figure 8).
Figure 6 presents the biplot for group 1, Figure 7 presents
for group 2 and Figure 8 represent the biplot for group 3.

From these diagrams, it is clear that fewer farmers have
Lu greater than 10. As mentioned in Table two, group 1
livestock is less than 10, group two Lu counts from 10 to
20 and group 3 from 20 and above. Intuitively, the groups
with higher number of Lu are considered to be more
productive than groups with lower Lu. The lengthy arrows
indicate that there is high variance in the constraint’s
factors among the groups. Majority of the observations in
the biplot concentrates at the left side of the diagram
indicating that the constraints in that region are crucial to
the farmers’ productivity. The other few scattered groups
at the right side majorly complained about the market
information with low variance amongst themselves. This
group has higher lu compared to other groups (at the left
side of the biplot) they consider other constraints lesser
than that of market information.

Table 1. Descriptive statistics of livestock productivities of the livestock unit in Cattle coefficients

Variable Definitions Range Household Mean Std. Min Max
Lu_group 1 Livestock Unit: <10 156 5.6 22 0.4 9.8
livestock standard in
Lu_group 2 cattle unit coefficients 10-20 41 13.8 2.7 10.2 19.5
where one head of
Lu_grOup 3 cattle is about 0.4 p|g >20 6 27.3 5.9 21.9 36.7
and 0.02 chicken.
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Conclusion & Recommendations

The livestock production in Cambodia especially in the
rural area has been facing so many challenges for the past
decades, these challenges reflect on livestock,
environment and human as well. This study investigates
the abiotic, biotic and socioeconomic factors affecting
livestock production of rural farmers in Cambodia. The
result of the study reveals that the livestock productivity
of rural famers are majorly diseases and parasites under
the biotic category. The abiotic category on the other hand,
precisely the heat stress, and drought has constantly been
caused of low productivity in the region. The
socioeconomic factors such as are low capital, poor breed
and access to veterinary services, limited fed source,
unavailability of new and better breeds, poor
infrastructures etc. their famers are grouped into three,
those with small, medium and large number of livestock
(using a conversion ratio called Livestock Unit- LU). The
farmers with small and medium livestock unit dominates

the region of compliant about the influencing factors,
more so, majority over 90% of the farmers are in these
group. The farmers under the large livestock unit group
particularly complained on poor or lack of market
information as factor affecting their production. The
outcomes of this research are specially suggested that
more investment should be put livestock research
especially on new breed to strengthening the livestock
subsector, provision of capital to farmers after havocs,
Strengthen the extension services on animal health and
animal production and marketing development and put
more investment in public animal healthcare.

ACKNOWLEDGMENTS

We also highly appreciate Moun Sovannara, Pun Robarng,
Chhoep Dany, Son Boren, Chay Samoeurn, Doeurn Va,
SuoSinoeun and Din Chamroeun, the graduate student of
University Management and Economic (UME) and Royal
University of Agriculture (RUA) for their contribution.



American Journal of Rural Development 19

References

(1]

[2

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

Yayeh, D., & Leal, W. (2017). Farmers’ perceptions of climate
variability and its adverse impacts on crop and livestock
production in Ethiopia. Journal of Arid Environments, 140, 20-28.
Marzban, S., Sadegh, M., & Damalas, C. A. (2016). Land Use Policy
Exploring farmers’ orientation towards multifunctional agriculture :
Insights from northern Iran. Land Use Policy, 59, 121-129.

Jones, P. J., Marier, E. A., Tranter, R. B., Wu, G., Watson, E., &
Teale, C. J. (2015). Factors affecting dairy farmers’ attitudes
towards antimicrobial medicine usage in cattle in England and
Wales. Preventive Veterinary Medicine, 121(1), 30-40.
Hermansen, J. E., Strudsholm, K., &Horsted, K. 2014. Integration
of organic animal production into land use with special reference
to swine and poultry. Livestock Production Science, 90 (1), 11-26.
Asai, M., Langer, V., Frederiksen, P., & Jacobsen, B. H. (2014).
Livestock farmer perceptions of successful collaborative
arrangements for manure exchange: A study in Denmark.
Agricultural Systems, 128, 55-65.

Siek, D., Xu, S.\W., Yu, W., Ahmed, A.-G. and Muhammad, L (2016)
Determination of the Behaviour of Farmers of Battambang,
Cambodia towards Pig Raising Applying Tobit Model.
Transylvanian Review: Vol XXV, No. 14, Thomson Reuters.
http://transylvanianreviewjournal.org/index.php/TR/article/view/598.
Wolf, J., Allice, 1., Bell, T., 2013. Values, climate change, and
implications for adap- tation: evidence from two communities in
Labrador, Canada. Glob. Environ. Change 23, 548e562.

CAC (2015) Census of Agriculture in Cambodia 2013, National
Report on Final Census Results. National Institute of Statistics,
Ministry of Planning in collaboration with the Ministry of
Agriculture, Forestry and Fisheries, Cambodia.

Darith S., Xu, S.\W., Yu, W., Zhenmin, L., Ahmed, A.-G., Din, C
and Muhammad, L (2016) Optimizing Livestock Structure: The
Case of Cattle, Pig and Chicken in Cambodia. The Journal of
Residuals Science and Technology (JRST), Vol.13, No.5
http://www.dpi-journals.com/index.php/JRST/article/view/2980.
DAHP (2015). Strategic Planning Framework for Livestock
Development: 2016 — 2025, Department of Animal Health and
Production, Ministry of Agriculture, Forestry and Fisheries.Royal
Government of Cambodia. Phnom Penh, Cambodia.

Darith S., Xu, S.\W., Yu, W,, and Ahmed, A.-G, Sa K., Ou R., Eric
M. M. (2017) Potentials and Constraints of Small-Scale Livestock
Productions in Cambodia. The 5th International Conference on
Forestry and Animal Husbandry (FAH 2017), Hangzhou, China.
Serey M, Mom S, Kouch T and Bunna C 2014: Cattle production
systems in NW Cambodia. Livestock Research for Rural
Development. Volume 26, Article #42. Retrieved June 15, 2017,
from http://www.lrrd.org/lrrd26/3/sere26042.htm.

Suepa, T., Qi, J., Lawawirojwong, S., & Messina, J. P. (2016).

[14]

[15]

[16]

[17]

(18]

[19]
[20]

[21]

[22]

Understanding spatio-temporal variation of vegetation phenology
and rainfall seasonality in the monsoon Southeast Asia.
Environmental Research, 147, 621-629.

Burnett, W. C., Wattayakorn, G., Supcharoen, R., Sioudom, K., Kum,
V., Chanyotha, S., & Kritsananuwat, R. (2017). Groundwater
discharge and phosphorus dynamics in a flood-pulse system: Tonle
Sap Lake, Cambodia. Journal of Hydrology, 549, 79-91.
Abdul-Gafar, A., Xu, S.W. and Yu, W. (2016) Perceptions of Rice
Farmers towards Production Constraints: Case Study of Niger
State of Nigeria and Hainan of China. Journal of Agricultural
Chemistry and Environment, 5, 20-30.

Escalada M., Liang Wang, Qianhua Yuan, DuchengCai and KL
Heong (2012). “Baseline survey report”. IRRI, Conserving
Arthropod Biodiversity and Ecosystem Services in Rice
Environments of Hainan Island. http://hainanproject.org/wp-
content/uploads/2012/01/Hainan-baseline-survey-report-jan-2-
2012.pdf.

Aerni P. and Yu W. (2010). Empirical Evidence of Stakeholders’
Perception on Sustainable Agriculture in China. Proceedings of
2010 Chinese Agricultural Economic Review (CAER) -
International Food Policy Research Institute (IFPRI) International
Annual Conference on Agriculture and Wealth of Nations,
October 16-17th, 2010, Beijing, P.R. China.

Alarima C. I, Adamu C. O., Masunaga T. and Wakatsuki T.
(2011), “Constraints to Sawah Rice Production System in Nigeria”
1Faculty of Life and Environmental Sciences, Shimane University,
Matsue, Japan, 2Department of Agricultural Extension and Rural
Development, University of Agriculture, Abeokuta, Nigeria and
Faculty of Agriculture, Kinki University, Nara, Japan. J Hum Ecol,
36(2): 121-130 (2011).

Kohler Ulrich and LuniakMagadalena (2005), “Data Inspection
Using Biplot”. The Stata Journal (2005) 5, Number 2, pp. 208-223.
Ojehomon, V.E.T., Adebayo, S.B., Ogundele, O.0., Okoruwa,
V.0., Ajayi, O., Diagne, A. and Ogunlana, O. (2009) Rice Data
Systems In Nigeria (National Rice Survey 2009). Building a Rice
Data System for Sub-Saharan Africa. Africa Rice, National
Bureau of Statistics, National Cereal Research Institute, Nigeria
Institute for Social and Economic Research (NISER), Department
of Agric. Economics, University of lIbadan.

Chilonda P and Otte J 2006: Indicators to monitor trends in
livestock production at national, regional and international levels.
Livestock Research for Rural Development. Volume 18, Article
#117. Retrieved December 20, 2016, http:// www.lrrd.org/
Irrd18/8/chil18117.htm.

Siek, D., Xu, S.W., Yu, W., Ahmed, A.-G. and Sayon, P (2017)
Identifying critical factors affecting behaviour of cattle farmers in
Cambodia using OLS regressions. International Journal of
Agriculture Science and Research, India. http:// tjprc.org/
publishpapers/2-50-1488971740-35.1JASRAPR201735.pdf.

© The Author(s) 2024. This article is an open access article distributed under the terms and conditions of the Creative Commons
Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).



