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Abstract Surveys of smallholder farmer knowledge, attitude,
practice (KAP) and income were conducted in 2011 and 2012
in five northern provinces of Lao People’s Democratic Re-
public (Lao PDR; n =200 farmers). Participating villages were
classified as either from a livelihood development project (LV;
n =80 farmers) or a livestock research project that contained
both ‘high-intervention’ (HI; n =60 farmers) or ‘low-interven-
tion’ (LI; n =60 farmers) villages. Farmer training plus a suite
of health and productivity interventions were implemented in
HI sites; only vaccination was implemented in LI sites, whilst
various interventions and limited vaccination were introduced
to LV sites. Farmer interviews were conducted with survey
questions on socioeconomic variables and KAP of large ru-
minant health and disease risk management, enabling deter-
mination of quantitative and dichotomous qualitative traits
and comparison of results from HI, LI and LV villages. The
average farmer income from sales of large ruminants in
HI was USD 621, in LI was USD 547 and in LV was
USD 225 (p<0.001). The predicted mean of total knowledge
scores (/42) in the 2012 survey in HI was 28, in LI was 22 and in
LVwas 17 (p<0.001).We conclude that improved KAP of large
ruminant health and production can be achieved by intensive
training, although with some farmers yet to apply their knowl-
edge on husbandry and biosecurity practices, continued learning
support and closed linkage of research and development projects
to improve extension capacity is recommended. This multiple
participatory approach promoting biosecurity in addition to vac-
cination may provide a more sustainable pathway for the

advancement of Lao PDR on the Progressive Control Pathway
for foot and mouth disease control.

Keywords Large ruminant health and production . FMD .

Village-level biosecurity . Socioeconomics . Famer
knowledge survey

Introduction

Improving food security and reducing poverty remain as
complex challenges particular in Lao People’s Democratic
Republic (Lao PDR or Laos) where a large proportion of the
Lao rural population is still poor, with 74% living on less than
USD 2 per day (Windsor 2011; World Bank 2007). Livestock
production is one of the most important economic sectors that
can provide sustainable growth of the Lao economy and
reduce rural poverty (Khounsy and Conlan 2008; Nampanya
et al. 2010). It was reported that the livestock sector together
with fisheries contributes up to 16 % of the national gross
domestic product (Wilson 2007), providing up to 50 % of the
rural household annual cash income (Asian Development
Bank 2005). Despite its importance, this sector is still under-
developed with the majority of smallholder farmers owning a
herd size of nine or less cattle or buffaloes, using them mainly
as a cash reserve (Nampanya et al. 2010; Wilson 2007). As
large ruminant farmers are currently best considered as live-
stock keepers rather than livestock producers, improving their
knowledge, attitude and practices in large ruminant produc-
tivity is an opportunity to potentially increase smallholder
household incomes, contributing to the alleviation of rural
poverty in northern Laos.

The research project ‘Best practice health and husbandry of
cattle and buffalo in Lao PDR’ became operational in 2008,
funded by the Australian Centre for International Agricultural
Research (ACIAR). The project is an agreement between the
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Australian and Lao governments, delivered through the Lao
Department of Livestock and Fisheries (DLF) in collaboration
with the University of Sydney (UoS). This 4-year project has
played an increasingly important role in providing research for
development of large ruminant production in Laos, working in
six villages in the three northern provinces of Huaphan (HP),
Luang Prabang (LPB) and Xiengkhoung (XK), with two
villages located in each province (Windsor et al. 2008). The
research project has closely collaborated with the northern
region sustainable livelihood through livestock development
project (LDP)’, a large development project in northern Laos,
working in 18 poor districts in the five provinces of Luang
Namtha (LNT), Bokeo (BK), HP, LPB and XK, involving 312
villages and 17,000 households (Khounsy 2012). The collab-
oration between the research and development projects has
enabled the outcomes from the research project to be imme-
diately extended as development interventions by the LDP.
This was facilitated by a series of seven training programmes
on large ruminant health and production conducted between
2008 and 2010, aiming to build livestock extension capacity
in the region.

An initial farmer knowledge survey conducted in 2009
published the knowledge gaps in the research project sites in
the provinces of HP, LPB and XK (Nampanya et al. 2010).
Surveys to assess changes in knowledge, attitude and practice
(KAP) of these farmers plus farmers in the provinces of LNT
and BK were conducted in 2011 and again in 2012 to assess
the sustainability of any observed changes in KAP. The 2011–
12 surveys also recorded smallholder farmer income from
sales of large ruminants. This paper documents changes in
smallholder farmer awareness of biosecurity and risk of trans-
mission of transboundary animal diseases (TADs), such as
foot and mouth disease (FMD) and haemorrhagic septicaemia
(HS), knowledge of parasitic diseases and adoption of hus-
bandry practices, plus discusses trends in practices associated
with large ruminant productivity and socioeconomic progress
in the region.

Material and methods

Surveyed sites and farmer selection

This study progresses the initial farmer knowledge survey
conducted in 2009 that identified the knowledge gaps in the
research project sites (Nampanya et al. 2010), plus expansion
of the study from three (HP, LPB, XK) to five northern
provinces of Laos (plus LNT and BK), involving ten villages
(two villages per province). Three of the six research project
villages were classified as ‘high-intervention villages’ (HI),
where a suite of project interventions were gradually imple-
mented to increase large ruminant productivity. The HI pack-
age included animal health (vaccination, parasite management

and biosecurity), nutrition (forage establishment and fatten-
ing) and introduction of reproductivemanagement (husbandry
and introduction of castration) and marketing analysis. The
remaining three villages were designated as ‘low-intervention
villages’ (LI) or control villages, where only vaccination was
conducted. The farmers enrolled in the project sites were
selected through participatory consultation between project
staff and village chiefs, with decisions for inclusion including
the requirement that they owned at least one large ruminant
and displayed a high level of receptivity to possible introduc-
tion of new technologies (Windsor et al. 2008).

Of the 312 LDP villages (LV), two villages in each of LNT
and BK provinces were selected for interviews, located ap-
proximately 80 km from the capital district of each province.
The LDP selected project sites using the following criteria: (1)
ethnicity, (2) poor village and (3) year-round access (Khounsy
2012). The participating farmers were selected based on their
own decision to participate and their level of receptivity to
possible introduction of new technologies.

For the current survey, 20 famers in each of the ten villages
were randomly selected for interviews (n =200 farmers) in
May 2011 andMay 2012. The selection process for interviews
involved discussions with the village chief and veterinary
worker in addition to farmer availability during the interview
period. The majority of the farmers participated in both
interviews.

District livestock extension staff training

With support from the Australian Crawford Fund, a series of
seven 2–3-day workshops on large ruminant health and pro-
duction was delivered by the UoS research team between
September 2008 and December 2010. All workshops were
attended by the same group of district livestock extension
workers from 20 districts (22–25 trainees) and provincial level
(3 trainees) as well as a teacher of the Northern Agriculture
and Forestry College, situated just north of LPB, involved in
the research project and the LDP. Only one trainee had a
veterinary degree, and the remainder had agriculture college
certificates. Following the training, these extension workers
then trained large ruminant smallholders in the two projects’
areas. At the completion of the training series, assessments
were conducted with 26 out of 28 trainees, providing evidence
of learning (two trainees missed the final assessment). The
structure and numbers of questions were similar to those used
in the farmer knowledge assessments, although higher assess-
ment criteria were used in assembling the results.

Large ruminant smallholder farmer training

The knowledge-based interventions introduced to the HI vil-
lages by the research project consisted of three components,
using a similar approach as reported from Cambodia
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(Nampanya et al. 2011), being: participatory ‘applied field
research’, ‘on the job’ training and ‘formal’ training with
farmer group meetings and cross visits. Only the ‘applied field
research’ component was introduced to the LI villages. Nev-
ertheless, informal discussions on various large ruminant
health topics between district staff and participating farmers
in LI sites did occur. Two extension staffs in each of the
research project sites were assigned to work with both the
HI and LI villages throughout the project operations period
between December 2008 and June 2012. The three training
components are described as follows:

1. Participatory ‘applied field research’ consisted of the
project-enrolled farmers presenting their cattle and buffa-
lo on ten occasions over a 3-year period for weighing,
vaccination, faecal sample collection for internal parasite
studies and recording of additional health and production
information. As the farmers and project team worked
closely together and there was general discussion on the
aims and progress of the project, farmers were able to
develop relationships with the project staff and ‘informal-
ly’ learn new information and skills

2. The ‘on the job’ training consisted of an extension staff
working with small groups of farmers to improve large
ruminant health and production through ‘best practice’
interventions. These included regular vaccination and
anthelmintic treatments (when required) plus importantly,
substantial improvements to nutrient availability through
implementation of forages technology.

3. The ‘formal training’ was conducted between June 2011
and April 2012 for village animal health workers and 25–
35 farmers in each of the three HI villages. Training was
conducted by a trained district livestock extension team
and involved 2 days of training plus a number of farmers
‘cross visits’ and meetings.

For the LDP, one extension staff member was assigned to
be responsible for five villages and involved in on the job
training and public awareness as well as farmer group meet-
ings and cross visits for livestock and rural development.
Posters on FMD, HS and Toxocariasis were displayed in the
meeting hall, temple and primary school in each of the ob-
served villages.

Farmer socioeconomic factors and KAP surveys

The survey team consisted of district livestock extension
workers and the senior author, being the same team that
worked on previously reported surveys (Khounsy et al.
2012; Nampanya et al. 2010; Rast et al. 2010). The team
interviewed the head of each household or the primary live-
stock carer, using the local dialect. Each interview took ap-
proximately 1 h, and interviews were completed in up to

2 days per village. The interviews were informal, offering
open questions about the topic, followed by probing questions
to clarify the answers to fill in the information needed in the
questionnaire. Questions covered farmers’ socioeconomic pa-
rameters (farm land areas, total large ruminant per household,
number of large ruminant sold, introduced, died and born) and
KAP on large ruminant health, biosecurity and disease risk
management for FMD and HS.

Examination of records of FMD and HS records

Information on the disease occurrence in the ten surveyed
villages was collected monthly by the district extension staff
and sent to the DLF regional office in LBP. The disease
records for 2009 and 2012 were reviewed for this paper.

Data management and data analysis

The survey data were transcribed into spreadsheets in
Microsoft Excel 2010. For socioeconomic data of each farmer
such as income from sales of large ruminants were calculated
based on total number of large ruminant sold and average
price. The annual total loss due to mortalities was calculated
from the total number of large ruminants that died in
12 months prior to the survey (either from diseases or misad-
venture) and average price that farmers would get if they sold
that stock. For the knowledge questions, responses were
assessed based on answer guidelines developed by the re-
search team. A correct answer was given one mark, and an
incorrect or an ‘I-do-not-know’ answerwas given a zeromark.
Scores for each section and the entire interview were added to
obtain knowledge scores for each interviewed farmer. The
knowledge scores were used for data analysis, with farmer
attitude and practice answers (yes or no responses) on large
ruminant health summarised in frequency tables.

Quantitative traits and dichotomous qualitative traits were
analysed by restricted maximum likelihood (REML) and chi-
square test in the GenStat 14th Edition statistical package
program. Linearity, homoscedasticity and normality assump-
tions were checked by viewing standardised residue graphics
of the quantitative traits onmodel-checking options of REML.
Comparisons between provinces and village categories were
made with a p value of <0.05, indicating significant differ-
ences between the observed traits.

Results

The number of farmers interviewed in each surveyed village
and province were tabulated (Table 1).
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Socioeconomic data of large ruminant smallholder farmers

There were significant differences in farmer socioeconomic
factors between provinces and village categories, including
total cultivated area, number of large ruminants per household
and income from the sale of large ruminants (Table 2). The
predicted mean of the total cultivated areas per household
ranged from 1.3 ha in HP to 3.4 ha in LPB (p <0.001). The
predicted mean of number of large ruminants per household
was 6 and 13 in LPB and XK, respectively (p <0.001), and a
number of large ruminants in HI, LI and LV villages were 10,
9 and 6, respectively (p <0.001).

The mean income from sales of large ruminants ranged
from USD 142 in LNT to USD 760 in HP (p <0.001) and
between the village category was USD 621, USD 547 and
USD 225 in HI, LI and LV, respectively (p <0.001). The mean
losses due to mortalities were USD 248, USD 252 and USD
44 in HI, LI and LV, respectively (p =0.001).

Extension staff training and farmer KAP assessment

The assessment of knowledge of livestock extension staff at
the end of the training workshop series showed generally high
knowledge scores, with no significant differences in knowl-
edge scores (/42) between provinces of 32–33 (p =0.7).

With respect to farmer knowledge scores, the 2012 survey
showed that there were significant differences both between
provinces and village categories, with predicted mean of total
farmer scores (/42) of 28, 22 and 17 in the HI, LI and LV sites,
respectively (p <0.001, Table 2). Total farmer knowledge
scores in XK were significantly higher than in the other
provinces (p <0.001). The farmer knowledge scores on the

infectious disease questions (/24) in HI villages were signifi-
cantly higher than other sites of 14 (p <0.001) (Table 3).

Comparison of the 2011 and 2012 surveys revealed that
there was no statistical difference in total farmer knowledge
scores between the provinces and village categories between
these 2 years. The total knowledge scores (/42) in LNT, BK,
HP, LPB and XK were 17, 15, 24, 25 and 29 in 2011, and 17,
16, 24, 27 and 28 in 2012, respectively (p =0.4, p =0.3, p =
0.6, p =0.07 and p =0.5, respectively). The total knowledge
scores (/42) in HI, LI and LV villages in the 2011 survey were
29, 24 and 16 and in the 2012 survey were 28, 23 and 16,
respectively (p =0.5, p =0.2 and p =0.9, respectively).

With respect to farmer husbandry practices, the 2012 sur-
vey indicated no significant difference in the proportion of the
farmers having their livestock vaccinated for FMD between
the provinces and village categories (Table 4). In the HI, LI
and LV categories, 98, 100 and 42 % of farmers reported that
their livestock were vaccinated for FMD (p <0.001) and 98,
96 and 97 % of the farmers advised that they wish to continue
vaccinating their livestock for FMD (p <0.8), respectively. In
HI sites, 95 % advised that they treated their newborn calves
for Toxocariasis compared to 44 and 53 % in the LI and LV
sites (p <0.001). Significant differences were also observed
between village categories with a higher proportion of farmers
in the HI sites practising basic biosecurity measures (Table 4),
including quarantine of newly introduced animals for 2 weeks
and separation of sick animals (p =0.001 and p =0.04,
respectively).

Information on infectious diseases

Both the 2011 and 2012 surveys indicated that no major
outbreaks of HS and FMD occurred in the surveyed villages
despite official reports and published information indicating
that outbreaks of FMD occurred widely in northern Laos at
that time (Nampanya et al. 2013b; Rast et al. 2010). In
addition, farmer reports from villages in HP and LPB indicat-
ed that outbreaks of mortality in cattle and buffalo occurred in
2012–2013 and were attributed to HS.

Discussion

These smallholder farmer income and KAP surveys in five
northern provinces of Laos provide evidence of the positive
impact of multiple interventions and farmer learning on large
ruminant health and production. The expansion of surveyed
areas to include additional provinces and LV category sites
enabled comparisons of different approaches to improving
farmer KAP and including risk management and biosecurity
measures for FMD and HS.

There was an increase in numbers of large ruminants per
household between the 2009 baseline survey (Nampanya et al.

Table 1 Numbers, gender and mean age of interviewed farmers in 2011
and 2012 surveys by province and village categories

Province Village category

LNT BK HP LPB XK HI LI LV

2011 Survey

Total 40 40 39 40 40 60 59 80

Female 18 2 3 3 13 10 9 20

Male 22 38 36 37 27 50 50 60

Mean age (years) 42 49 45 43 50 46 48 46

2012 Survey

Total 40 40 35 40 40 55 60 80

Female 4 10 2 3 3 4 4 14

Male 36 30 33 37 37 51 56 66

Mean age (years) 40 50 43 41 52 47 45 45

LNT Luang Namtha, BK Bokeo,HP Huaphan, LPB Luang Prabang, XK
Xiengkhoung, LI low-intervention village, HI high-intervention village,
LV livestock development project village
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2010) and the 2012 survey from 10 to 13 in XK and from 9 to
10 HI sites. This exceeds the most recent agricultural census
report that indicates that northern upland farmers own a herd
size of eight large ruminants per household (five cattle and
three buffalo) and only 10 % of the farmers with cattle own a
herd size of more than ten cattle (Steering Committee for Lao
Census of Agriculture 2012). This increase in large ruminant
numbers per household was mainly due to cattle than buffalo.
These trends likely reflect increasing farm mechanisation
leading to the replacement of buffalo kept for draught

purposes (Wilson 2007), low calving rates and prolonged
inter-calving intervals for buffalo compared to cattle (42–
52 % versus 51–75 %), prolonged inter-calving intervals
(19-21 and 14-16 months) for local buffalo versus cattle,
respectively (Nampanya et al. 2013a), plus potential field
observations, suggesting high rates of slaughter of pregnant
buffalo and an apparent increase in local export demand for
fattened buffalo.

The study revealed that farmers in the HI villages had
significantly higher income from sales of their large

Table 2 Socioeconomic variables of smallholder large ruminant production in the 2012 survey by province and village categories

Province Village category

LNT BK HP LPB XK pa HI LI LV pa

Cultivated areas (ha/hh)

Total 1.9 3.3 1.3 3.4 2.1 <0.001 1.7 1.7 3.3 0.02

Paddy field 0.2 0.8 0.8 0.9 1.2 <0.001 0.8 0.7 0 8 <0.001

Upland rice 0.6 0.9 0.2 0.3 0.0 <0.001 0.2 0.2 0.8 <0.001

Forage 0.1 0.5 0.0 1.0 0.1 <0.001 0.5 0.2 0.3 0.001

Others 0.9 1.0 0.3 1.1 0.8 <0.001 0.3 0.8 1.0 <0.001

No. large ruminants (head/hh)

Total 6.2 8.7 8.8 6.2 13.0 <0.001 10.5 8.8 6.4 <0.001

Female 4.0 5.9 5.9 4.3 9.2 <0.001 7.1 5.8 4.7 <0.001

Cattle 5.2 3.5 3.5 4.5 9.0 <0.001 5.9 6.2 3.1 <0.001

Buffalo 1.0 5.2 5.2 1.6 4.1 <0.001 4.5 2.5 3.2 <0.001

No. calf born 1.6 1.8 1.9 1.5 2.3 0.006 2.0 2.0 0.9 <0.001

No. animal introduced 1.0 0.2 0.2 0.8 0.4 <0.001 0.5 0.4 0.7 0.004

No. animal sold 0.5 0.8 1.6 1.8 1.0 0.02 1.5 1.4 0.6 <0.001

No. animal died 0.1 0.2 2.0 0.0 1.1 <0.001 1.0 1.0 0.2 <0.001

Incomes and losses from large ruminants (USD/hh)

Incomes 142 369 760 558 450 <0.001 621 547 225 <0.001

Losses 47 77 422 4 338 <0.001 248 252 44 0.001

LNT Luang Namtha, BK Bokeo, HP Huaphan, LPB Luang Prabang, XK Xiengkhoung, LI low-intervention village, HI high-intervention village, LV
livestock development project village, hh household
a Indicates significant difference between the mean of each variable (p <0.05)

Table 3 Predicted means of farmer knowledge scores in the 2012 survey by province and village categories

Province Village category

LNT BK HP LPB XK pa HI LI LV pa

Parasitic disease questions (/6) 4 3 4 3 4 <0.001 5 4 3 <0.001

Infectious disease questions (/24) 8 11 11 12 14 <0.001 14 10 10 <0.001

Nutrition questions (/6) 5 3 3 3 4 <0.001 5 4 2 <0.001

Reproduction questions (/6) 3 3 3 3 3 0.1 3 3 2 0.001

Total (/42) 21 21 21 21 26 <0.001 28 22 17 <0.001

LNT Luang Namtha, BK Bokeo, HP Huaphan, LPB Luang Prabang, XK Xiengkhoung, LI low-intervention village, HI high-intervention village, LV
livestock development project village
a Indicates significant difference between the mean of each variable (p <0.05)
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ruminants, at an average of USD 621 per household. When
asked what their increased incomewas used for, many farmers
reported that it was used to pay for purchasing a new hand
tractor, new bulls and cows, education expenses for children
or retained as emergency funds. This is indicative of the use of
large ruminants as a ‘step up and step out strategy’ to alleviate
poverty (Dorward et al. 2009). The high income from large
ruminants encouraged some farmers in the HI villages in LPB
and XK to improve animal product quality through forage
plantation and fattening activities, plus risk management
through regular vaccinations, increasing the values of cattle
and buffalo of USD 78 and USD 123 per head over a period of
4 months, respectively (Nampanya et al. 2013a).

There was a high average loss due to large ruminant deaths
per household in HP and XK provinces and in HI and LI
villages but not in LPB province or LV category sites. This is
considered due to an unseasonal hypothermia event in March
2011, where over 10,000 large ruminants died at an estimated
value of USD 2.5 million from losses of 2–4 large ruminants
per household (Khounsy et al. 2012). These losses indicate
that in addition to prevention of TAD risks, smallholder
famers need improved husbandry and nutritional management
to better prepare for the risk of future climatic events.

The results showed that significant improvement of knowl-
edge of TADs was achieved with farmers in XK province and
in HI villages having higher knowledge scores when com-
pared with findings from the baseline survey (Nampanya et al.
2010). Insignificant difference in knowledge scores between
the 2011 and 2012 surveys possibly reflects retention of
knowledge from multiple learning opportunities, including
applied field research and disease awareness through posters
and passive information transfer. This supports the notion that
such learning is potentially sustainable. However, the results
suggested that achieving high levels of farmer knowledge on
complex concepts such as biosecurity as occurred in the HI

sites requires a combination of these learning opportunities
plus specific formal training programmes, as was demonstrat-
ed in southern Cambodia (Nampanya et al. 2011).

Despite having no reports of FMD in the observed villages
during the survey periods, the risk of FMD remains high, and
there were numerous outbreaks reported in northern Laos and
beyond (Nampanya et al. 2013b; Rast et al. 2010). Most of the
farmers mentioned that they do not have an appropriate quar-
antine area, although they said that they practised basic
biosecurity measures for newly introduced and sick animals.
They often tethered new or sick cattle and buffalo near their
home or in a corner of their paddy fields. This indicates that
improved husbandry practices of biosecurity and risk of TADs
require ongoing support in addition to FMD control through
regular vaccination programme. FMD control provides a
number of positive benefits for smallholders as healthier ani-
mals provide a stable source of incomes, reduced vulnerability
to other diseases and the greater likelihood of adoption of
more efficient production practices such as forage plantation
and fattening stalls (Perry and Rich 2007).

Our study revealed that trained farmers had good percep-
tions of the benefits of FMD vaccination, with 98 % of the
farmers in the HI villages in the 2012 survey, indicating they
wished to continue vaccinating their cattle and buffalo for
FMD. However, until recently, provision of FMD vaccination
in northern Laos has been difficult, involving many stake-
holders, including donors, the management team, the imple-
mentation teams and farmers. In the research project areas, the
vaccines were provided by the project and time was taken to
ensure a sufficiently high proportion of the village large
ruminant population was vaccinated, explaining why a high
proportion of the farmers in the HI and LI sites said they had
their livestock vaccinated. However, there were limited FMD
vaccines and time for vaccination available in the LV sites
(LDP areas) and allocation of vaccines had to be managed

Table 4 Farmer attitude and practice responses (percentage) in the 2012 survey by province and village categories

Province Village category

LNT BK HP LPB XK pa HI LI LV pa

Vaccinate all cattle for FMD 78 0 96 100 100 <0.001 98 100 42 <0.001

Vaccinate all buffalo for FMD 100 0 97 100 100 <0.001 98 100 38 <0.001

Wish to continue vaccinating for FMD 97 97 94 97 100 0.6 98 96 97 0.8

Treat new born calf for Toxocariasis 47 57 66 67 77 0.07 95 44 53 <0.001

Plant forages 47 60 0 87 30 <0.001 53 27 54 0.04

Provide night shelter and clean regularly 63 0 9 58 83 <0.001 57 35 31 <0.001

Separate new introduced for 2 weeks 67 82 82 82 72 0.06 95 70 73 0.001

Separate sick animals for treatment 92 89 91 90 95 0.8 97 85 90 0.04

LNT Luang Namtha, BK Bokeo, HP Huaphan, LPB Luang Prabang, XK Xiengkhoung, LI low-intervention village, HI high-intervention village, LV
livestock development project village
a Indicates significant different between the farmer attitude and practice responses (percentage) of each variable (p<0.05)
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carefully. With support from South-East Asia and China FMD
(SEACFMD) initiative and other major donors, the DLF
received 600,000 doses of FMD vaccine in 2013 for use
across the northern provinces and, in particular, in the recently
identified hotspot areas in XK and Xayyabouli provinces
(Nampanya et al. 2013b).

The study demonstrated continuous improvement in hus-
bandry practices. More than half of the interviewed farmers in
the HI and LV villages in the 2012 survey indicated they had
planted forages and treated their new born calves for Toxocara
vitulorum , indicating gradual recognition of the importance of
improving nutrition and health of young livestock. Improving
large ruminant productivity by enhancing farmer knowledge
and practice of nutrition, husbandry and disease prevention is
an important village-learning activity that can encourage
smallholder farmers to use large ruminant production as a
strategy to alleviate poverty (Dorward et al. 2009; Windsor
2011).

An important finding was that despite the importance of
introducing multiple interventions, vaccination programmes
with farmer knowledge training was a priority for working
with large ruminant farmers in northern Laos, followed by
forage plantation and nutritional management plus parasite
control. In northern Laos, where FMD is endemic, disease
prevention and control has been shown to be very important to
retain participation in research and development programmes.
Further, interventions do need to be introduced at an appro-
priate pace and using a participatory approach to ensure their
acceptance and sustainability (Gray et al. 2012; Windsor
2011). Of critical importance was the extensive training of
the livestock extension staff to build the capacity of personnel
required to deliver training, plus the time available for the staff
to work with farmers.

This work shows an approach to improve knowledge of
smallholders and livestock extension staff in large ruminant
FMD risk management. Improved public awareness and en-
hanced disease reporting and surveillance were two of the four
FMD control strategies implemented successfully in the Bicol
FMD surveillance zone in the Philippines (Windsor et al.
2011). Improved public awareness of FMD control is very
important in Laos as disease reporting and communications
are passive and rely on the awareness of the importance of the
disease by local villagers and authorities (Khounsy and
Conlan 2008). In the 2011 FMD outbreaks in some villages
near the research HI sites in Pakou district LPB province
(Nampanya et al. 2013b), as soon as the village chief and
veterinary workers were aware of the outbreak, prompt
reporting to district staff and senior veterinary officers via
mobile phone occurred, followed by a swift disease emergen-
cy response through the use of strategic vaccination and
animal movement control. This limited the FMD outbreak to
a few villages and showed that with improved smallholder
awareness of FMD plus availability of mobile phones, the

current reporting system can provide a timely emergency
response, provided FMD vaccines, budget and human re-
sources are made available. Training of livestock extension
staff and farmers on large ruminant health and disease emer-
gency response is crucial in ensuring accurate field reporting
of these diseases.

Currently, Laos is still on the early stages of the five-stage
Progressive Control Pathway (PCP) for FMD (FAO 2012;
FAO-EuFMD-OIE 2011; Rweyemamu et al. 2008). For Laos
to move to higher stages on the PCP and successfully control
FMD by 2020 (OIE Sub-Regional Representation for South
East Asia 2011), it is clear that improvements in public aware-
ness, disease reporting and surveillance, plus strategic vacci-
nation should be high priority strategies, particularly with the
difficulties of managing animal movement control in the
region (Windsor et al. 2011). For greater effectiveness of these
FMD control strategies, widespread knowledge of the impor-
tance of FMD risks and biosecurity is required by all stake-
holders involved in large ruminant production in the Greater
Mekong Subregion, particularly smallholder farmers, live-
stock traders and livestock extension staff. Our survey results
demonstrate the potentially important contribution of im-
proved large ruminant nutrition, health and husbandry prac-
tices in meeting the objectives of the PCP for FMD and
reducing rural poverty in northern upland Laos.
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