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Introduction

The Lao People’s Democratic Republic (Lao PDR) is a

landlocked country located in the heart of South-East

Asia, with a population of 5.61 million in 2005 and a

land area of 236 800 km2 (Department of Statistics,

2005). It is one of the smallest and least developing coun-

ties in the world and was ranked 133rd of 179 nations

in 2006 [United Nations Development Programmes

(UNDP), 2008]. In Lao PDR, 73% of the population live

in rural areas and 74% of these live on US$ 2 per day

(World Bank, 2007).

Agriculture employs more than 85% of the labour

force, contributes up to 47% of the gross domestic product
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Summary

The purpose of this study was to determine baseline knowledge and identify

knowledge gaps of farmers on biosecurity, risk of transmission of transboun-

dary diseases and large ruminant health and production in three provinces of

northern Laos, Hua Phan (HP), Luang Prabang (LPB) and Xieng Khoung

(XK). The survey was conducted in six villages that are project sites for an

Australian Centre for International Agricultural Research (ACIAR) project,

with two villages located in each of the three provinces. A census survey was

conducted by interview with all 238 farmers participating in the ACIAR pro-

ject, using a structured questionnaire. The interviews were conducted in Lao

language and took 1–2 h per farmer. The answers were recorded in Lao and

the survey data were translated into English and transcribed into Microsoft

Excel, and a linear mixed model in the Genstat statistical analysis package was

used to compare quantitative traits between the target provinces. The results

showed that the prediction mean of farmer knowledge scores on parasitic dis-

orders, infectious disease, reproduction and nutrition management were signif-

icantly different between the target provinces. The prediction mean of farmer

knowledge scores on infectious disease questions ranged between 5.11 in HP

to 8.54 in XK of 24 marks (P < 0.001). The prediction mean of total knowl-

edge scores was 13.48 in LPB and 19.29 in XK of 42 marks (P < 0.001). The

results indicate both the need for and scope required to attain improvements

in farmer knowledge of large ruminant health and production. It was con-

cluded that a participatory research and extension programme to address vil-

lage-level biosecurity and reduce disease risks, plus enhance large ruminant

production capabilities of smallholder producers, is a valid and potentially

important strategy to address transboundary disease risk and rural poverty in

northern Laos.
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(GDP) and of total GDP, 16% is derived from livestock

and fisheries (Wilson, 2007). Livestock is one of the most

important economic sectors in the Lao economy

(Khounsy and Conlan, 2008) providing up to 50% of

annual family cash income from the raising of large rumi-

nants, pigs and poultry (Asian Development Bank; ADB,

2005). In particular, the raising of buffalo and cattle is a

crucial livelihood activity for farmers in rural areas. In

addition to their use for cash reserves and family con-

sumption and ceremonial needs, large ruminants provide

draught power and manure for fertilizer (Stür et al.,

2002; Millar and Phoutakhoun, 2008; Windsor et al.,

2008). Despite the importance of large ruminant pro-

duction, this economic sector is still underdeveloped

with 94% of all livestock products produced by small-

holder farmers owning <5 head of cattle and buffalo

(Wilson, 2007). Improving large ruminant production

may contribute to a substantial reduction in rural pov-

erty in Lao PDR.

At present, the main constraints to cattle and buffalo

production in Lao PDR are feed deficiency and diseases

(Stür et al., 2002; ADB, 2005; Millar and Phoutakhoun,

2008). This probably reflects that smallholder producers

have limited knowledge on large ruminant health,

nutrition and diseases (Windsor et al., 2008). Foot and

mouth disease (FMD) and haemorrhagic septicaemia

(HS) are two of the most important large ruminant dis-

eases in Lao PDR with annual mortality rates estimated at

approximately 10% (ADB, 2005) and outbreaks in this

region common (Rast et al., 2010). Liver fluke (Fasciola

gigantica) is also regarded as an important parasite of

cattle and buffalo in Lao PDR. Approximately 12–26%

of the large ruminant population is considered infected

with F. gigantica (Copeman and Copland, 2008),

although the economic impact of the disease requires

further evaluation.

Introduction of interventions such as biosecurity aware-

ness that can improve farmer knowledge of livestock

health and production may limit the losses from these

diseases and enhance the potential for large ruminant

productivity gains. This opportunity is particularly rele-

vant in the northern region of the country where livestock

production has considerable potential to expand (ADB,

2005; Wilson, 2007; Millar and Phoutakhoun, 2008). To

provide effective interventions and extension activities to

smallholder producers, an understanding of their current

knowledge of production and disease is required.

The objective of this study was to determine the base-

line knowledge and identify the knowledge gaps of farm-

ers on both the risk of transmission of transboundary

diseases and large ruminant health and production in

three provinces of northern Lao PDR, Hua Phan (HP),

Luang Prabang (LPB) and Xieng Khoung (XK). The aim

was then to use these results to formulate a village-level

biosecurity training programme that can address the real

and present risk of transboundary diseases in the region

(Rast et al., 2010).

Methodology

This study was conducted within the Australian Centre

for International Agricultural Research (ACIAR) project

‘Best Practice Health and Husbandry of Cattle and Buf-

falo in Lao PDR’ (Windsor, 2006). The survey was con-

ducted between December 2008 and February 2009 and

progressed recent research carried out in the region (Stür

et al., 2002; Millar and Phoutakhoun, 2008).

Site selection

The study was conducted in six villages of three Northern

provinces of HP, LPB and XK with two villages located in

each province. These six villages were selected for the

research project in 2008 through discussion and consulta-

tion between local and national concerned agencies and

the research team based on criteria that there should be:

1 A high level of cooperation from farmers, village

authorities, department of agriculture and fisheries district

and provincial staff.

2 High potential for uptake of technologies offered.

3 Evidence of intensification of cattle production system

such as forage establishment for supplement feeding.

4 Perceived active market for the sale of fattened cattle

and/or buffalo, preferably with an export element.

5 At least 200 cattle in each village (>100 adults, >50

weaners, >50 calves).

6 Year round road access.

7 Sufficient distance between villages (10 km).

Three of the six target villages (one in each province)

were classified as the project’s ‘high intervention villages

(HIV)’, where a best practice health and production pack-

age has been gradually implemented. The package

includes a vaccination programme, planting of forages as

well as large ruminant disease and prevention knowledge

training. The remaining three villages were classified as

the project’s ‘low intervention villages (LIV)’ where only

the vaccination programme has been implemented

(Windsor, 2006; Rast et al., 2010).

Farmer selection

All farmers recruited to the research project were invited

to participate in the knowledge survey. Initially, the target

farmers were selected through consultation between the

research project staff, village headman and the farmer

requiring participation to own at least one head of cattle
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and/or buffalo and display a high level of receptivity to

possible introduction of new technologies.

Survey

A census survey was conducted and 238 farmers were

interviewed using a questionnaire developed by the

research project team. A semi-structured (categorical and

quantitative) questionnaire, consisting of open, closed

and semi-closed questions was developed. The question-

naire was written in English and translated into Lao.

Questions covered socio-economic parameters and large

ruminant marketing, with a focus on farmer knowledge

of biosecurity, animal husbandry and large ruminant dis-

eases particularly FMD and HS. Design and wording of

the questionnaire was aimed at keeping it as simple and

brief as possible to accommodate the interview process.

The survey team included six district-level agriculture

and fisheries field staff (two from each province) and was

led by the senior author. Prior to the survey, a detailed

explanation of the survey questions was undertaken with

the survey team members to ensure that all of the ques-

tions were understood. The team interviewed the head of

each household or the person that was the primary carer

for the family livestock. The interview was conducted in

Lao language and took about 1–2 h per farmer or

4–5 days per village.

Data management and data analysis

The survey data were translated from Lao into English

and then transcribed into spreadsheets on Microsoft

Excel. For large ruminant knowledge questions, each

farmer’s answers were marked, based on answer guide-

lines developed by the project research team. A correct

answer was given 1 mark, an incorrect or ‘I do-not-know’

answer was given a zero mark. Scores for each section

and the entire interview were added to calculate knowl-

edge scores for each farmer interviewed. These knowledge

scores were used for data analysis.

Quantitative traits were analysed using a linear mixed

model in Genstat 10th edition statistical package, and

quantitative traits between low and high intervention vil-

lages and between provinces were compared (Table 1).

Data transformations were not conducted for the farmer

knowledge scores as the data was found to meet

assumption of the test (normality and equal variances).

Log-transformation was carried out for socio-economic

data including cultivated areas, number of cattle and

buffalo per household. Categorical data were analysed

with the use of a Pearson’s square test in Genstat 10th

edition. A P-value <0.05 was used to indicate significant

differences.

Results

The number of farmers interviewed in each target village

and province, an outline of data analysis and quantitative

traits of the survey results were tabulated (Table 1).

The average number of buffalo per household ranged

from 0.07 head in the LIV of LPB to 7.95 head in the

HIV of HP. The mean of farmer knowledge scores on

infectious disease questions (/24) was 4.21 and 8.31 in the

LIV of HP and the HIV of XK, respectively. The mean of

knowledge scores on reproduction questions (/6) was 2.40

in the LIV of LPB and 2.92 in the HIV of XK.

Farmer’s resource availability and forages growing

activity

There were significant differences in farmer socio-economic

factors, including total cultivated area and number of large

ruminants per household across the target provinces

(Table 2).

The prediction mean of the total cultivated area per

household ranged from 1.28 ha in HP to 3.31 ha in LPB

(P < 0.001). The prediction mean of number of buffalo

per household was 2.37 heads in LPB and 6.34 heads in

HP (P < 0.001), and the mean of number of cattle per

household was 4.49 and 7.30 heads in LPB and XK,

respectively (P = 0.002).

A comparison between the LIV and HIV did not show

significant differences between quantitative traits, with the

exception of the number of cattle per household parame-

ter where the prediction mean of cattle per household

was 4.56 and 6.53 heads in HIV and LIV, respectively

(P = 0.002).

The number of farmers growing forages was signifi-

cantly different across the provinces and villages

(Table 2). The proportion of the interviewed farmers

growing forages ranged between 1% in HP and 52% in

LPB (P < 0.001), and 10% in LIV to 33% in HIV

(P < 0.001).

Farmer knowledge on large ruminant health and

marketing

Knowledge on large ruminant health and disease

The prediction mean of farmer knowledge scores on para-

sitic disorder, infectious disease, reproduction and nutri-

tion management questions showed significantly different

results between the target provinces (Table 3).

The prediction mean of farmer knowledge scores on

infectious diseases questions (/24 marks) ranged between

5.11 in HP and 8.54 in XK (P < 0.001). When asked

whether the farmer knew about HS and FMD, only 5%

and 29% of the total respondents said they knew about
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these two diseases, respectively. The mean of farmer

scores on reproduction questions (/6 marks) ranged from

2.30 to 2.89 in LPB and XK, respectively (P = 0.002). The

mean of total farmer knowledge scores (/42 marks) was

13.48 in LPB and 19.29 in XK (P < 0.001).

A comparison between the LIV and HIV did not show

significant differences between quantitative traits, with the

exception of farmer scores on nutrition questions. The

prediction mean of farmer knowledge scores on nutrition

questions (/6 marks) ranged from 3.17 to 3.52 in the HIV

and LIV, respectively (P = 0.030).

Knowledge on large ruminant market

The level of farmer’s perception on large ruminant mar-

keting was significantly different between the provinces

(Table 4).

The proportion of farmers that knew the market price

before selling their livestock was 41% in HP to 63% in

XK (P = 0.027). In HP and LPB, respectively, 49% and

87% of famers obtained a quote from more than one

trader before selling their cattle and buffalo (P < 0.001).

Approximately one-third of the surveyed farmers across

all the selected villages and provinces responded that they

knew the destination of their livestock after selling

(P = 0.890).

Discussion

This study is the first farmer knowledge survey to accu-

rately determine farmer knowledge and identify farmer

knowledge gaps on large ruminant health and produc-

tion, plus risk of transboundary disease and biosecurity

in the northern provinces of Laos. A response rate

exceeding 95% for each survey question was achieved.

The high response rate was accomplished by conducting

face to face interviews using an interview team with

good working relationships with the surveyed farmers.

The high response rate helped to limit non-response bias

in the survey which can be differential in nature (Dohoo

et al., 2004). As the survey was conducted in local

Table 1. Number of interviewed farmers, a survey data analysis outline and quantitative traits in the target provinces and villages

Variables

Province

HP LPB XK

Low intervention village (LIV) Mean for each

parameter was

compared between

low and high

intervention village

Total farmer interviewed 24 30 37

Female 0 2 25

Mean age (years) 49 35 44

Median age (years) 52 36 48

Mean economic parameters

Cultivated areas (ha/hh) 1.53 (±1.04) 3.31 (±1.90) 1.49 (±0.92)

No buffalo (head/hh) 3.71 (±3.43) 0.07 (±0.36) 3.35 (±2.91)

No cattle (head/hh) 8.46 (±8.85) 7.73 (±6.80) 6.97 (±5.69)

Mean of knowledge scores on

Parasitic questions (/6) 3.17 (±1.55) 2.57 (±1.47) 4.30 (±1.43)

Infectious questions (/24) 4.21 (±2.04) 5.77 (±2.76) 8.70 (±3.78)

Nutrition questions (/6) 3.92 (±0.88) 2.83 (±1.18) 3.81 (±1.15)

Reproduction question (/6) 2.62 (±1.05) 2.40 (±1.30) 2.86 (±0.97)

High intervention village (HIV)

Total farmer interviewed 61 60 26

Female 1 3 12

Mean age (years) 40 44 45

Median age (years) 39 42 44

Mean economic parameters

Cultivated areas (ha/hh) 1.53 (±0.81) 3.51 (±1.31) 1.60 (±0.90)

No buffalo (head/hh) 7.95 (±4.03) 1.22 (±2.16) 3.61 (±2.38)

No cattle (head/hh) 2.92 (±3.69) 4.03 (±3.20) 8.19 (±6.92)

Mean of knowledge scores on

Parasitic questions (/6) 4.11 (±1.50) 2.75 (±1.38) 3.77 (±1.27)

Infectious questions (/24) 5.46 (±1.72) 6.00 (±3.16) 8.31 (±3.16)

Nutrition questions (/6) 3.66 (±1.21) 2.43 (±0.85) 3.73 (±0.96)

Reproduction question (/6) 2.25 (±0.94) 2.25 (±1.13) 2.92 (±1.29)

Mean from each parameter was compared between province

Mean ± standard deviation. HP, Hua Phan; LPB, Luang Prabang; XK, Xieng Khoung; hh, household.
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language and dialect using the same survey team, inter-

view bias because of interviewer’s voice creating bias by

implying desirable answers (Thrusfiled, 2005) was lim-

ited. However, because the target villages and farmers

were selected purposively for the ACIAR research project

and there was variation in education and development

across provinces and regions in Laos (DoS, 2005;

Epprecht et al., 2008), it is wise to interpret the results

with caution. This study provides detailed information

on farmer knowledge gaps on large ruminant health and

production in the selected provinces, but it might not

be representative of farmer knowledge gaps for other

provinces in Laos.

Farmer knowledge gaps and disease outbreak risks

The survey confirmed that smallholder producers in the

northern Laos had limited knowledge on health, nutrition

and disease of cattle and buffalo (Table 3). This was

probably correlated with the current husbandry practices

Table 3. Farmer knowledge scores on large ruminant health and disease in the target provinces and villages

Variables

Across province Across village

HP LPB XK P-valuea LIV HIV P-valuea

Scores on parasitic questions (/6)

Prediction mean 3.85 2.69 4.079 <0.001 3.43 3.49 0.748

Standard error 0.16 0.15 0.18 0.17 0.13

Scores on infectious disease questions (/24)

Prediction mean 5.11 5.92 8.54 <0.001 6.46 6.18 0.383

Standard error 0.31 0.29 0.36 0.33 0.26

Scores on nutrition questions (/6)

Prediction mean 3.73 2.57 3.78 <0.001 3.52 3.17 0.030

Standard error 0.11 0.11 0.13 0.12 0.09

Scores on reproduction questions (/6)

Prediction mean 2.35 2.30 2.89 0.002 2.65 2.37 0.060

Standard error 0.12 0.12 0.14 0.12 0.092

Total scores (/42)

Prediction mean 15.04 13.48 19.29 <0.001 16.14 15.22 0.147

Standard error 0.454 0.44 0.53 0.50 0.39

HP, Hua Phan; LPB, Luang Prabang; XK, Xieng Khoung; LIV, low intervention village; HIV, high intervention village.
aIndicates significant different between the mean of each parameter (P < 0.05).

Table 2. Total cultivated area, number of larger ruminant owned per household and number of forage growers in the target provinces and

villages

Variables and categories

Across province Across village

HP LPB XK P-valuea LIV HIV P-valuea

Cultivated area (ha/hh)

Prediction mean 1.28 3.31 1.31 <0.001 1.61 1.93 0.056

Standard error 1.06 1.06 1.07 1.07 1.06

No of buffalo (head/hh)

Prediction mean 6.34 2.37 3.36 <0.001 3.87 4.57 0.216

Standard error 1.08 1.14 1.09 1.12 1.07

No of cattle (head)

Prediction mean 4.64 4.49 7.30 0.002 6.53 4.56 0.002

Standard error 1.11 1.089 1.11 1.09 2.10

Forage grower (%)

Yes 1 52 16 <0.001 10 33 <0.001

No 99 48 84 90 67

HP, Hua Phan; LPB, Luang Prabang; XK, Xieng Khoung; LIV, low intervention village; HIV, high intervention village; hh, household.
aIndicates significant different between the mean of each parameter (P < 0.05).
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and production systems of smallholder farmers, where

large ruminants are raised predominantly by traditional

methods that are low-input and output enterprises

(Wilson, 2007). Cattle and buffalo are free to graze exten-

sively in the common grassland, forest and paddy fields

in the dry season. There is limited input in both repro-

duction and management, with supplementary feeds

including salt and minerals, rarely provided. Reproductive

management including bull selection is not practiced in

the study areas. Consequently, there is a high risk that

large ruminant farmers obtain less than optimum produc-

tion from their animals. In addition, the risk of losses of

large ruminants from disease outbreaks is also high, as

documented recently (Rast et al., 2010).

The practice of allowing livestock to graze in the forest

and communal grassland is in accord with the traditional

shifting cultivation practiced by upland farmers for many

generations (Rasul and Thapa, 2003; Collis, 2004). How-

ever, this traditional farming practice is considered unsus-

tainable in the future and farmers cannot rely on it for

much longer. The Lao Government aims to stop shifting

cultivation in the country by 2010 (Lao Government,

2005) and has launched land use planning and land allo-

cation programmes to allocate land for villagers and com-

munities where the majority of land ownership has not

been allocated (Thongmanivong and Fujita, 2006). This

places pressure on smallholder farmers to look for alter-

native livelihood activities and more intensive large rumi-

nant production is one of these alternatives (Lao

Government, 2005; Millar and Phoutakhoun, 2008).

Despite significant differences in farmer knowledge

across the target provinces, their knowledge scores were

generally low. This confirms that farmers have very lim-

ited knowledge on large ruminant health and disease,

especially on HS and FMD, the most important diseases

of cattle and buffalo in Lao PDR. When asked whether

they knew these diseases, of the total respondents, 29%

and only 5% said they knew about FMD and HS, respec-

tively, with the result for FMD being higher because of

the exception that in XK, many FMD outbreaks have

occurred in the last 10 years (ADB, 2005; Khounsy and

Conlan, 2008; Khounsy et al., 2009; Rast et al., 2010) and

44% of interviewed farmers knew of FMD as they had

experienced it. Because of their low level of knowledge of

transboundary disease risks and lack of understanding of

biosecurity, farmers in the study areas face continuing

high risk from both FMD and HS outbreaks as these dis-

eases are endemic and disease preventative measures are

generally not practiced.

The significant difference in farmer knowledge scores

across the selected provinces was considered to possibly

be correlated to variability in economic and educational

development in the study sites. However, it was interest-

ing to note that farmer knowledge scores in LPB, the

province with the highest level of development and liter-

acy rate than other selected provinces (UNDP, 2008;

Department of Statistics (DoS), 2005; Epprecht et al.,

2008), the knowledge scores were lower than in the other

provinces. Reasons for this were unclear and further study

of this finding is recommended.

As discussed, FMD and HS are the two most important

large ruminant diseases in Laos, with many outbreaks

occurring repeatedly over the last 10 years (ADB, 2005;

Khounsy and Conlan, 2008; Khounsy et al., 2009; Rast

et al., 2010). Foot and mouth disease virus type O, A and

Asia 1 were detected between 2003 and 2006 across many

northern provinces, with the exception of LPB and HP

province (Gleeson, 2002; Perry et al., 2002; Khounsy and

Conlan, 2008; Khounsy et al., 2009). The most recent

FMD outbreaks in the northern provinces of Laos

occurred in early 2009 (Rast et al., 2010) and early 2010

across many provinces and in XK in particular but not in

HP province, affecting many villages (Khounsy, Rast and

Windsor, unpublished observations).

Haemorrhagic septicaemia is an endemic disease in Lao

PDR, particularly in remote areas of the northern prov-

inces where husbandry practices are poor, animals are

kept under free-range system (De Alwis, 1999; Benkirane

and De Alwis, 2002; Rushton et al., 2002) and vaccination

is limited. A recent outbreak of HS occurred in July 2009

across many provinces and caused the deaths of over 300

cattle and buffalo in HP province alone (Lao News

Agency, 2009). The prevalence of HS in buffalo and cattle

ranges from 2% to 12%, but case fatality rate is very high

ranging from 43% to 73% (De Alwis, 1999; Chander

et al., 2004; Singh et al., 2007). Further investigations are

recommended to determine more accurate data on the

Table 4. Contingency table of farmer knowledge on large ruminant

market in the target provinces and villages

Variables and

categories

Across province Across village

HP LPB XK P-valuea LIV HIV P-valuea

Farmers know market price before selling animals (%)

Yes 41 51 63 0.027 52 50 0.844

No 59 49 37 48 50

Farmers obtain a quote from more than one trader (%)

Yes 49 87 73 <0.001 75 67 0.188

No 51 13 27 25 33

Farmer know where destination of their animal after selling (%)

Yes 31 32 28 0.890 37 28 0.238

No 69 68 72 63 72

HP, Hua Phan; LPB, Luang Prabang; XK, Xieng Khoung; LIV, low inter-

vention village; HIV, high intervention village.
aIndicates significant different between the mean of each parameter

(P < 0.05).
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prevalence and economic impacts of HS in northern

Laos.

External and internal parasites, such as ticks, Fasciola

gigantica and Toxocara vitulorum, are cattle and buffalo

production health risks that are often overlooked and the

economic impact of these parasites on production and

farmer income has not been thoroughly studied. The

likely presence of the disease causing agents combined

with traditional large ruminant production systems of the

target farmers enhances the risk of significant parasitic

disease losses, particularly through confounding factors

such as poor housing, nutritional deficiency, unrestricted

animal movements and lack of biosecurity controls (Stür

et al., 2002; ADB, 2005; Millar and Phoutakhoun, 2008).

Further study of the impact of internal parasites in north-

ern Laos PDR is occurring.

Limitation of large ruminant market information

The study identified that farmer knowledge of market

information was poor and probably reflected the com-

plexity of trading practices and the limited market infor-

mation available in the study areas. About half of the

interviewed farmers responded that they knew about

the market price prior to selling their animals, with the

remaining farmers indicating that they had no knowledge

on current market prices and relied on middlemen or

traders for this. Often there are only one or two traders

working in a village or cluster of villages providing farm-

ers with limited trading options and bargaining power. In

addition, smallholder farmers generally sell old or sick

animals when they need large sums of money for special

or emergency events, further reducing their bargaining

power. Traders are usually able to set a low price, particu-

larly for sick and old animals, knowing that farmers are

keen in selling their animals to obtain money and cut

their losses (Rweyemamu et al., 2008). The imbalance of

bargaining power between livestock traders and farmers

can reduce incentives for smallholders to improve prod-

uct quality. The system may also prevent them from seek-

ing reliable information on market conditions because

of their geographic, social and economic isolations

(Chadwick et al., 2008).

Resource availability and production level

The total cultivated area per household showed significant

differences across the selected provinces. The total culti-

vated area ranged between 1.5 in HP and XK and 3.5 ha

per household in LPB. The average of 1.5 ha per house-

hold was in accord with previous studies that determined

that Lao farmers utilised 1.5–2 ha of land per household

(Steering Committee for the Agricultural Census, 2000).

However, the prediction mean of available land per

farmer in this study might be under-estimated because

the survey data focused on cultivated areas that farmers

actually owned, but did not include communal and

national grass land that farmers can utilise to graze their

livestock during the dry seasons. This is of relevance in

HP and XK where land use planning and land allocation

have not been yet implemented. Land utilised by upland

farmers differed at both village and district level (Darr

and Uibrig, 2004) because of both the size of the village

and the land available.

There were significant differences in number of large

ruminants per household across the provinces. Farmers in

HP keep more buffalo with an average of 6.7 heads per

household and farmer in XK keep more cattle with an

average of 7.4 heads per household. This may be corre-

lated to many factors. Firstly, the introduction of hand

tractors to replace buffalo in recent years, particularly in

LPB, could be one of the reasons of low number of buf-

falo per household in this province, as recently observed

(Wilson, 2007). In HP and XK, many farmers still use

buffalo for draught power and also keep large ruminants

as a source of manure for their rice cultivation (Stür

et al., 2002; Millar and Phoutakhoun, 2008) as their soil

is considered insufficiently fertile for rice production

(personal communication with local village headmen).

Secondly, market demand and accessibility to the market

might be another reason for differences in livestock num-

bers between provinces. As buffalo meat is more preferred

in LPB than beef (personal communication with local

large ruminant traders) and the majority of buffalo meat

in the LPB markets comes from near-by provinces includ-

ing HP, smallholder buffalo producers in HP have incen-

tives to keep more buffalo to satisfy the high demand for

buffalo meat in LPB. On the other hand, beef is preferred

and in high demand in other major urban cities in Lao

PDR including Vientiane (the Lao capital city). Beef is

also in demand for export markets on the basis of taste

and texture (Delgado et al., 1999; FAO, 2004; Chadwick

et al., 2008). At present, meat consumption in urban

areas in Lao PDR is 33 kg/person/year, which is predicted

to increase to 70 kg/person/year by 2020 (FAO, 2004;

ADB, 2005). As XK is closer to Vientiane than LPB and

HP, transportation of cattle to the capital city market is

more convenient. Xieng Khoung is also adjacent to

Vietnam and it is estimated that Vietnam will increase

their import of beef products from 43 Kilotons in 2001

to 89 Kilotons in 2020, a 9.4% annual growth (Quirke

et al., 2003). Market demand and location advantage pro-

vides incentives for farmers in XK to keep more livestock

than farmers in the other target provinces. Thirdly, pro-

ductivity could be another reason for farmers in XK to

keep more cattle. There is a belief among XK farmers that
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their local cattle breed has superior reproductive perfor-

mance to local buffalo, encouraging smallholder cattle

farmers in XK to keep more cattle as they feel that their

cattle will reach market weight and generate cash income

more quickly. In comparison with European cattle breeds,

indigenous breeds have very poor productivity and repro-

ductive performance with an average first calving at

3–3.5 years of age (Stür et al., 2002). Further research is

needed to determine the potential for improving the

reproductive performance of Lao indigenous cattle and

buffalo breeds.

The need for knowledge improvement and introduction

of village biosecurity

The farmer knowledge gaps on large ruminant health and

diseases identified in this study indicated the need

and potential for improvements in disease awareness and

introduction of biosecurity programmes in northern Laos.

Biosecurity programmes refer to all the hygienic practices

designed to reduce the risk of infectious diseases occur-

ring or being introduced into a herd, as well as the prac-

tices that control the spread of infectious agents within a

herd (Dargatz et al., 2002; Morley, 2002; Larson, 2008).

Basic farming practices that Lao cattle and buffalo farmers

can apply include the following: awareness of disease out-

breaks, isolation of sick from healthy animals, minimizing

contact between introduced animals via quarantine proce-

dures, herd health monitoring and reporting, and vacci-

nation programmes. Introduction of village-level biosecurity

programmes may contribute to a reduction in the risk of

disease outbreaks and enhance the capacity of cattle and

buffalo farmers to improve their livestock husbandry

practices and productivity.

Extension and intervention activities aimed at improv-

ing farmer knowledge are best carried out at a speed

adapted to the low education level of farmers (Depart-

ment of Statistics (DoS), 2005; Epprecht et al., 2008).

Furthermore, intervention activities need to be introduced

using a participatory approach to avoid the ‘sun rise and

sun set’ project phenomenon, that is, working very

well when the project is still running but collapsing when

project assistance ceases.

Development of biosecurity programmes for Lao PDR

farmers should focus on farm management and hus-

bandry practices but need to be acceptable and able to be

implemented by farmers. For instance, the use of a ‘test

and cull’ to control FMD is considered an inappropriate

tool for Lao farmers, because of their limited financial

resources and likely lack of farmer cooperation. Small-

holder cattle and buffalo producers will not let authorities

slaughter their FMD-infected or carrier animals unless

they receive reasonable compensation. In addition, biose-

curity programmes should focus on groups of farmers or

villages rather than individual farmers, reflecting the small

number of animals per owner and farming systems that

are predominantly subsistence agriculture rather than

livestock focused (Gleeson, 2002; Stür et al., 2002;

Wilson, 2007). Finally, biosecurity programmes need to

be adaptable as in some villages, where FMD and HS vac-

cines are available and farmers are able to pay for the

vaccination cost, vaccination should be an important

component of the village-level biosecurity programme.

Conclusions

This study in three northern Lao PDR provinces identified

that the surveyed farmers had very low understanding of

large ruminant health, risk of transboundary disease and

biosecurity. This reflected their traditional husbandry

practices where large ruminants are free to graze exten-

sively in communal areas and have high risks of disease

from exposure to disease causing agents, particularly FMD

and HS. The study identified the need for farmer knowl-

edge improvements including disease awareness and has

informed the development and introduction of village-

level biosecurity programmes to reduce the risk of disease

outbreaks and enhance cattle and buffalo production

capabilities of the Lao upland farmers. Further research to

determine the prevalence and economic impacts of HS

and FMD and other diseases of potential economic impor-

tance in the northern Laos is recommended.

Acknowledgements

This study received financial support from the Australian

Centre for International Agricultural Research Project

(ACIAR AH 2006/159) and the Crawford Fund, with

scholarship support (for SN) from the Australian Biose-

curity CRC. The authors thank Dr N. Dhand and A/Prof.

P. Thomson for their statistical advice, the district staff

for their contribution to data collection and all inter-

viewed farmers for their time and kindness in participat-

ing in this study.

References

Asian Development Bank, 2005: Participatory Livestock Devel-

opment Project ADB PPTT No.4287-Lao. Vientiane, Lao

PDR.

Benkirane, A., and M. De Alwis, 2002: Review: haemorrhagic

septicaemia, its significance, prevention and control in Asia.

Vet. Med-Czech. 47, 234–240.

Chadwick, K., J. Otte, and D. Roland-Holst, 2008: Information

Failure in Livestock Market: Evidence from Lao PDR. FAO-

PPLPI Research Report. Rome, Italy.

S. Nampanya et al. Farmer Knowledge of Large Ruminant Health and Production

ª 2010 Blackwell Verlag GmbH • Transboundary and Emerging Diseases. 57 (2010) 420–429 427



Chander, V. S., N. K. Mahajan, M. Gita, and J. P. Dahiya,

2004: An epidemiological study on bovine hemorrhagic

septicaemia in Haryana. Ind. J. Anim. Res. 38, 67–82.

Collis, B., 2004: Livestock for livelihood in Laos. Approp.

Technol. 31, 14–15.

Copeman, D., and R. Copland, 2008: Importance and potential

impact of liver fluke in cattle and buffalo. In: Gray, G.,

R. Copland, and D. Copeman (Eds), Overcoming Liver Fluke

as a Constraint to Ruminant Production in South-East Asia,

ACIAR Monograph no.133, pp. 21–25. ACIAR, Canberra,

Australia.

Dargatz, D., F. Garry, and J. Dargatz, 2002: An introduction to

biosecurity of cattle operations. Vet. Clin. North Am. Food

Anim. Pract. 18, 1–5.

Darr, D., and M. Uibrig, 2004: Farm forestry to alleviate pov-

erty? Findings from 3 differently developed rural economies

in Central Laos. Conference on International Agricultural

Research for Development. Institute of International Forestry

and Forest products, Berlin.

De Alwis, M., 1999: Haemorrhagic Septicaemia, ACIAR Mono-

graph No. 57. ACIAR, Canberra Australia.

Delgado, C., M. Rosegrant, H. Steinfield, S. Ehui, and

C. Courbois, 1999: Livestock to 2020: The Food Revolution,

Food, Agriculture and the Environment Discussion Paper 28.

International Food Policy Research Institute, Washington,

USA.

Department of Statistics (DoS), 2005: Population Census 2005,

Lao Government. http://www.nsc.gov.la/PopulationCensus

2005.htm (accessed August 2010).

Dohoo, I., W. Martin, and H. Stryhn, 2004: Veterinary Epide-

miology Research, 1st edn. AVC Inc, Charlottetown, Prince

Edward Island, Canada.

Epprecht, M., N. Minot, R. Dewina, P. Messerli, and

A. Heinimann, 2008: The Geography of Poverty and Inequality

in the Lao PDR, Swiss National Center of Competence in

Research (NCCR) North-South, University of Bern, and Interna-

tional Food Policy Research Institute (IFPRI), Bern, Germany.

FAO, 2004: Livestock Sector Brief: Lao PDR. Food and

Agriculture Organisation of the United Nations, Rome,

Italy.

Gleeson, L., 2002: A review of the status of foot and mouth

disease in South-East Asia and approaches to control and

eradication. Rev. Sci. Tech. 21, 465–475.

Khounsy, S., and J. Conlan, 2008: Classical swine fever and

foot and mouth disease in Lao PDR, ACIAR Monograph

no.128. In: Conlan, J. V., S. D. Blacksell, C. J. Morrissy, and

A. Colling (Eds), Management of Classical Swine Fever and

Foot and Mouth Disease in Lao PDR, pp. 39–42. ACIAR

Proceedings, Vientiane Lao PDR.

Khounsy, S., J. Colan, L. Gleeson, H. Westbury, A. Colling,

D. Paton, N. Ferris, J. Valarcher, J. Wadsworth, N. Knowles,

and S. Blacksell, 2009: Short communication: molecular

epidemiology of foot-and-mouth disease viruses from South

East Asia 1998–2006 – the Lao perspective. Vet. Microbiol.

135, 4297–4299.

Lao Government, 2005: National Growth and Poverty Eradication

Strategy (NGPES). Lao Government, Vientiane, Lao PDR.

Lao news agency, 2009: Cattle die of Hemorrhagic Septicaemia,

Ministry of Information and Culture, Lao Government. http://

www.kplnet.net/english/news/edn10.htm (accessed August

2010).

Larson, R., 2008: Epidemiology and disease control in everyday

beef practice. Theriogenology 70, 565–568.

Millar, J., and V. Phoutakhoun, 2008: Livestock development

and poverty alleviation: revolution or evolution for upland

livelihood in Lao PDR. Inter. J. Agr. Sust. 6, 89–102.

Morley, P., 2002: Biosecurity of Veterinary practices. Vet. Clin.

North Am. Food Anim. Pract. 18, 133–135.

Perry, B., L. Gleeson, S. Khounsy, P. Bounma, and

S. D. Blacksell, 2002: The dynamic and impact of foot and

mouth disease in smallholder farming systems in South-East

Asia: a case study in Laos. Rev. Sci. Tech. 21, 663–673.

Quirke, D., M. Harding, D. Vincent, and D. Garrett, 2003:

Effects of Globalisation and Economic Development on the

Asian Livestock Sector. ACIAR, Canberra, Australia. http://

aciar.gov.au/system/files/node/12756/aciar_publications_

catalogue_2010_pdf_54426.pdf (accessed August 2010).

Rast, L., P. A. Windsor, and S. Khounsy, 2010: Limiting the

impact of foot and mouth disease in Northern Lao People’s

Democratic Republic by vaccination: a case study. Trans-

bound. Emerg. Dis. 57, 147–153.

Rasul, G., and G. Thapa, 2003: Shifting cultivation in the

mountains of South and South-east Asia: regional patterns

and factors influencing change. Land Deg. Dev. 14, 495–508.

Rushton, J., D. Pilling, and C. Heffernan, 2002: Appendix 7,

A literature review of livestock diseases and their importance

in the lives of poor people. In: Perry, B., J. Randolph,

J. Madermott, K. Sones, and P. Thornton (Eds), Investiga-

tion in Animal Health Research to Alleviate Poverty. Interna-

tional Livestock Research Institute, Nairobi, Kenya, pp. 129.

Rweyemamu, M., P. Roeder, D. Mackay, K. Sumption,

J. Brownlie, Y. Leforban, J. Valarcher, N. Knowles, and

V. Saraiva, 2008: Review: epidemiology patterns of foot-and-

mouth disease worldwide. Transbound. Emerg. Dis 55,

57–72.

Singh, K. P., D. Chandra, R. Rathore, A. B. Paddey, A. G. Telang,

and R. S. Chauhan, 2007: Investigation of outbreak of

pasteurellosis in cattle and buffaloes. Indian J. Vet. Pathol. 31,

47–58.

Steering Committee for the Agricultural Census (SCAC), 2000:

Lao Agricultural Census, 1998/99. Steering Committee for the

Agricultural Census Office, Lao government, Vientiane, Laos.

Stür, W., G. Gray, and G. Bastin, 2002: Review of the Livestock

Sector in the Lao people’s Democratic Republic. International

Livestock Research Institute, Manila, Philippines.

Thongmanivong, S., and Y. Fujita, 2006: Recent land use and

livelihood transitions in Northern Laos. Mt. Res. Dev. 26,

237–244.

Thrusfiled, M., 2005: Veterinary Epidemiology, 3rd edn.

Blackwell Science Ltd, London, UK.

Farmer Knowledge of Large Ruminant Health and Production S. Nampanya et al.

428 ª 2010 Blackwell Verlag GmbH • Transboundary and Emerging Diseases. 57 (2010) 420–429



United Nations Development Programmes (UNDP), 2008:

Human Development Reports-Statistic of the Human Develop-

ment Report. Available at: http://hdr.undp.org/en/statistic

(accessed August 2010).

Wilson, R., 2007: Status and prospects for livestock production

in the Lao People’s democratic Republic. Trop. Anim. Health

Prod. 39, 443–452.

Windsor, P. A., 2006: ACIAR AH 2006/159: Best Practice

Health and Husbandry of Cattle and Buffalo in Lao PDR.

ACIAR, Canberra. Available at: http://www.aciar.gov.au/

project/AH/2006/159 (accessed August, 2010).

Windsor, P., S. Soun, and S. Khounsy, 2008: Identifying research

priorities for development of the beef industry in Cambodia

and Lao PDR, with special reference to animal health inter-

ventions. ACIAR, Canberra. Available at: http://www.

aciar.gov.au/project/AH/2006/077 (accessed August, 2010).

World Bank, 2007: Lao Economic Monitor. World Bank,

Vientiane, Lao PDR.

S. Nampanya et al. Farmer Knowledge of Large Ruminant Health and Production

ª 2010 Blackwell Verlag GmbH • Transboundary and Emerging Diseases. 57 (2010) 420–429 429


