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Abstract: Surveys to establish current knowledge, attitudes and practices of smallholder 27	  

cattle farmers in southern Cambodia were conducted in 2012 to evaluate the success of an 28	  

intervention based research project to improve cattle production and health. The present study 29	  

builds on previous knowledge surveys, conducted in 2008 and 2010 within the same villages, 30	  

to determine if knowledge was significantly improved in groups receiving targeted 31	  

interventions and ascertain if increases in knowledge are effecting a change in farmer 32	  

attitudes and practices. The most effective routes of information dissemination were also 33	  

evaluated to assist in the design of future capacity building projects in the region. 34	  

Surveys were conducted within six paired project villages in three provinces. One 35	  

‘low intervention’ village in each pair served as a baseline, only receiving basic education 36	  

and vaccination against endemic disease as incentive to participate, while the other ‘high 37	  

intervention’ village  participated in a combination of applied field research as well as on-the-38	  

job and  formal training. 39	  

Significant improvements in knowledge were demonstrated by high intervention 40	  

village farmers in areas including infectious diseases and biosecurity (P<0.001) internal 41	  

parasites (P<0.001), nutrition (P=0.008) and reproduction (P<0.001).This indicated training 42	  

programs were successful in increasing farmer knowledge on cattle health and husbandry. 43	  

High intervention farmers also demonstrated positive attitudes and practices towards 44	  

vaccination programs and current marketing practices. In addition, future educational 45	  

programs would benefit by using farmer preferred extension materials and enlisting the 46	  

village chief when engaging new villages. These results reinforce the importance of capacity 47	  

building intervention programs to increase the productivity and profitability of large ruminant 48	  

production as a means to alleviate rural poverty in Cambodia. 49	  

Key words: cattle production, Cambodia, knowledge, attitude, practices, intervention 50	  
programs 51	  
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Introduction 52	  

Cambodia’s rural population is responsible for the majority of the country’s 53	  

agricultural output with cattle production secondary only to rice (MAFF, 2011). Smallholder 54	  

farmers rely on agriculture for their livelihood, and still use traditional practices to produce 55	  

crops and livestock at subsistence levels (IFAD 2011; Young, 2011). Large ruminants in 56	  

Cambodia serve several purposes, they provide income, a source of protein in human diets, 57	  

draught power for rice cropping and serve as an asset (Harding et al., 2007). Cattle 58	  

production generally consists of low input-low output systems where typically cattle suffer 59	  

from endemic diseases such as Foot and Mouth Disease (FMD) and Haemorrhagic 60	  

Septicaemia (HS), experience year round nutrient deficiencies, minimal weight gains, and 61	  

low reproductive performance (Pen et al., 2009; Southoeun and Windsor, 2010; Nampanya et 62	  

al., 2011). Contributing factors to low agricultural output results from a combination of 63	  

limited access to resources, financial limitations, lack of knowledge, poor husbandry 64	  

procedures and endemic diseases (Southoeun and Windsor, 2010; Nampanya et al., 2011). 65	  

To increase the productivity and profitability of large ruminant production as a means 66	  

of alleviating rural poverty in Cambodia, the Australian Centre for International Agricultural 67	  

Research (ACIAR) commissioned the University of Sydney, in conjunction with the 68	  

Department of Animal Health and Production in Cambodia (DAHP) to conduct the ‘Best 69	  

practice health and husbandry of cattle, Cambodia’ (AH/2005/086) project. The main 70	  

emphasis for the ‘best practice’ project was participatory based education, so that after the 71	  

project concluded the smallholder cattle and buffalo farmers would be equipped with the 72	  

knowledge to continue to effectively grow forages, maintain weight gains, manage disease 73	  

threats and practice biosecurity measures. A series of intervention programs commenced in 74	  

June 2007 in targeted villages, spanning four years that included education on animal 75	  

husbandry practices and biosecurity, implementation of forage technology, marketing 76	  
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interventions and disease management strategies including vaccination and parasite control 77	  

(Southoeun and Windsor, 2010). 78	  

Within the ‘best practice’ project, farmer knowledge was measured at the 79	  

commencement of the interventions in 2008 and again in 2010 to determine whether the 80	  

interventions were improving farmer knowledge on different aspects of cattle production 81	  

(Nampanya et al., 2011). High Intervention (HI) villages received the complete range of 82	  

educational strategies implemented while Low Intervention (LI) villages only received 83	  

vaccinations and parasite control in exchange for their participation. Encouraging results 84	  

were obtained in the 2010 surveys, with significant improvements observed in overall farmer 85	  

knowledge scores on health and husbandry for HI farmers. LI farmer knowledge scores also 86	  

increased during the course of the project. However, they still remained low overall  87	  

(Nampanya et al., 2011). Correct responses relating to internal parasites remained low from 88	  

2008 to 2010 in both LI and HI villages indicating a need for further education in this area. 89	  

These preliminary results demonstrated that ‘on the job’ training and participation in field 90	  

work were good mediums for learning husbandry and management techniques for forage crop 91	  

establishment and the importance of vaccination to prevent infectious diseases. The study 92	  

also indicated that more advanced concepts such as disease prevention and biosecurity were 93	  

areas that required a greater amount of formal training delivered over an extended period to 94	  

permit reinforcement (Nampanya et al., 2011).  95	  

To establish the overall success of the participatory based education approach, a final 96	  

Knowledge, Attitudes and Practices (KAP) questionnaire was conducted in March 2012 to 97	  

determine if farmer knowledge had continued to improve over duration of the project. The 98	  

results reported in this paper build on previous research by Nampanya et al. (2011), 99	  

comparing 2012 levels of knowledge to 2008 and 2010 as well as providing an insight into 100	  

previously unmeasured attitudes and practices. Attitudes to extension materials and primary 101	  
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educational figures in the community were included to assist in shaping intervention 102	  

programs in the future. The current study aimed to determine whether participatory based 103	  

interventions improve productivity and profitability for smallholder farmers and is a 104	  

successful program in effecting a lasting change. 105	  

 106	  

Materials and Methods 107	  

Village and farmer selection 108	  

The KAP survey was conducted in the three southern provinces of Takeo, Kampong 109	  

Cham and Kandal with two project villages selected from each province. Villages were 110	  

selected in 2007 for participation in the ‘Best practice health and husbandry of cattle, 111	  

Cambodia’ project funded by ACIAR (Nampanya et al., 2011). Villages had to meet specific 112	  

criteria decided by the Cambodian collaborating agencies and University of Sydney staff, and 113	  

are clearly defined in the methodology supplied by Nampanya et.al (2011). Briefly, farmers 114	  

had to show an interest in improving their own husbandry skills and the health of their 115	  

animals, have an interest in feeding their cattle forages and a high level of co-operation with 116	  

local authorities and district staff. In addition, ready access to a village with an excess of 200 117	  

cattle was important (Nampanya et al., 2011). 118	  

One ‘high intervention’ (HI) village was allocated within each province as the target for 119	  

intervention programs and paired with a ‘low intervention’ (LI) village to provide a baseline 120	  

comparison (Table 1.). A total of 120 farmers participated in the KAP study with 20 farmers 121	  

per village selected by the village chief to complete the questionnaire. This enrolled a total of 122	  

60 LI farmers and 60 HI farmers. 123	  

 124	  
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Farmer interventions and training 125	  

A series of intervention programs commenced in June 2007 in HI villages spanning 126	  

four years that included education on animal husbandry practices and biosecurity, 127	  

implementation of forage technology, marketing interventions and disease management 128	  

strategies including vaccination and parasite control (Southoeun and Windsor, 2010). 129	  

Extension officers trained farmers in small groups on how to administer anthelmintics and 130	  

vaccinations as well as establish forage plantations (Nampanya et al., 2011). Intensive formal 131	  

classes were attended in February to March 2009 where farmers were educated on numerous 132	  

topics including prophylaxis for major diseases, infectious diseases, parasitic diseases, forage 133	  

cultivation, good husbandry practices and reproduction (Nampanya et al., 2011). Both 134	  

villages received vaccinations for FMD and HS, with the LI village obtaining these 135	  

vaccinations in exchange for their participation in the project in addition to the opportunity to 136	  

learn informally from extension staff.   137	  

The LI village farmers only had access to project staff during participation in the ‘best 138	  

practice’ project data collection points over the course of the project where cattle were 139	  

weighed and faecal samples collected to test for internal parasites. This occurred every six 140	  

months with cattle being vaccinated alternatively for FMD and HS on each visit. In the six 141	  

months leading up to the 2012 survey LI village farmers had gained access to all project 142	  

technologies as the ‘best practice’ project was reaching completion. 143	  

Survey design 144	  

The questionnaire in the current study was based on the survey used in 2008 to 2010 145	  

by Nampanya et.al. (2011) and was used to determine the levels of knowledge between the 146	  

two intervention groups. The current KAP survey consisted of 40 multiple choice questions 147	  

where famers had the options of ranking or selecting multiple options in some cases. As the 148	  
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survey was designed in English the questions were formatted and worded to facilitate ease of 149	  

translation into Khmer. Questionnaires’ were completed by 20 farmers in each village using a 150	  

combination of face-to-face and group interviews conducted by the DAHP project staff. 151	  

Consistency was maintained by having at least 2 DAHP staff members present at each 152	  

interview session. 153	  

The survey consisted of 3 distinct sections aimed at encompassing knowledge, 154	  

attitudes and practical aspects of cattle production. A total of 15 knowledge questions 155	  

targeted animal health and biosecurity with an emphasis on internal parasites, FMD, HS and 156	  

blackleg. There were an additional 11 knowledge questions focused on nutrition and 157	  

reproduction. Two marketing questions were included as well as 6 questions about the 158	  

farmer’s attitudes towards learnt cattle production concepts. Practices relating to several key 159	  

knowledge topic areas were also investigated through a series of 6 questions.  160	  

Data management and statistical analysis 161	  

On completion of the surveys the data was translated from Khmer into English by the 162	  

Cambodian DAHP staff and entered into a Microsoft Excel (2007) spread sheet. To quantify 163	  

farmer knowledge, ‘correct’ answers were converted to ‘1’ and ‘incorrect’ or ‘I don’t know’ 164	  

answers converted to a zero. Questions for each knowledge topic were grouped for ease of 165	  

presentation of results. Each farmer had a total score for each knowledge topic and averages 166	  

were compared between low and high intervention farmers. For attitudes and practices 167	  

questions there was no right or wrong answers, ‘yes’ was converted to a ‘1’ and ‘no’ or ‘I 168	  

don’t know’ converted to a zero. A selection of close to identical questions were chosen from 169	  

the 2008/2010 surveys for comparison to 2012. These questions were also subjected to the 170	  

same process as the 2012 data. 171	  
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The GenStat 14th edition statistical package was used to analyse quantitative data 172	  

from the questionnaires. A general linear mixed model was used to determine differences 173	  

between LI and HI villages with significance measure at <0.05 for quantitative and 174	  

categorical data.  175	  

Ethics approval 176	  

The ACIAR funded project ‘Best practice health and husbandry of cattle, Cambodia’ 177	  

received human ethics approval (number 11382) and animal ethics approval (number N00/6-178	  

2009/3/5105). Modifications to the approved ‘best practice’ project to include this study were 179	  

accepted by the Animal Ethics Committee on the 21/02/12 and by the Human Research 180	  

Ethics Committee on the 22/02/12. 181	  

 182	  

Results 183	  

Effect of interventions on knowledge 2012 184	  

Results for infectious disease and biosecurity questions demonstrated a significant 185	  

effect of intervention level on farmer knowledge, with HI village farmers scoring much 186	  

higher at 97.5% compared to LI village farmers at 47.2% (P<0.001) (Fig.1). In relation to 187	  

internal parasites LI villages demonstrated almost no knowledge with 0.3% of questions 188	  

answered correctly. Meanwhile HI village farmer knowledge of internal parasites was 189	  

significantly higher at 99.7% (P<0.001).  When questioned on cattle nutrition, HI farmers had 190	  

a significantly higher proportion of correct answers at 94.3% compared to 36.9% for LI 191	  

villages (P=0.008).  Reproduction knowledge questions demonstrated HI villages had a 192	  

significantly greater proportion of questions answered correctly compared to LI village scores 193	  

at 97.7% and 48.7% respectively (P<0.001) (Fig.1). 194	  
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Farmer knowledge on disease and biosecurity over time 195	  

Comparing responses to questions on disease and biosecurity from knowledge surveys 196	  

conducted in 2008, 2010 and 2012 showed a significant effect of intervention level and time 197	  

on farmer knowledge (P<0.001) (Fig.2). There was no significant difference in disease 198	  

knowledge scores between LI and HI villages at project start in 2008, with 26.4% and 26.3% 199	  

of questions answered correctly respectively. In 2010 HI farmer knowledge scores increased 200	  

to 89.7% which was significantly higher than the LI farmers with 32.7% correct (P=0.004). 201	  

Knowledge scores for HI village farmers continued to increase to 97% correct in 2012 which 202	  

was significantly greater than the LI villages with 38.4% (P<0.001). From 2008 to 2012 203	  

knowledge on disease and biosecurity in cattle significantly increased for both LI and HI 204	  

village farmers though LI village scores still remained low at 38% (Fig.2). 205	  

Comparison of farmer knowledge on nutrition over time 206	  

A comparison of responses to nutritional questions within the knowledge surveys 207	  

conducted in 2008, 2010 and 2012 demonstrated significant effects of intervention level and 208	  

time in both LI and HI nutritional knowledge (Fig.3). At the beginning of the project there 209	  

was no significant difference between LI and HI farmer knowledge on cattle nutrition with 210	  

62.3% and 42.2% correct answers respectively (P=0.233).  In 2010 HI village farmers 211	  

nutritional knowledge had increased to 94% which was significantly greater than LI village 212	  

farmer knowledge at 58.9% (P<0.001).  HI village farmer knowledge on nutrition continued 213	  

to increase in 2012 to 99.6% while LI farmer knowledge decreased to 30%. There was a 214	  

significant effect of intervention on LI and HI farmer nutritional knowledge scores in 2010 215	  

and 2012 (P<0.001). From 2008 to 2012 HI farmer nutritional knowledge scores significantly 216	  

improved from a starting point of 57.4% over the life of the project, meanwhile LI village 217	  

nutritional scores showed a significant decrease from by 28.9% (P<0.001) (Fig.3)  218	  
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Attitudes and practices of low and high intervention farmers in relation to 219	  

disease control and nutrition 220	  

To determine if interventions significantly affect attitudes and practices to vaccinating 221	  

animals, a comparison was made between LI and HI farmer’s responses to several key 222	  

questions. In relation to FMD, 38% of LI village farmers identified symptoms of the disease 223	  

in their animals since the vaccination programs were initiated at project start. This was 224	  

significantly higher than HI farmers where only 5% identified symptoms in their cattle 225	  

(P=0.002) (Table 2.). When asked whether they would continue to vaccinate if they had to 226	  

pay for the vaccine themselves there was a high proportion of farmers indicating they would, 227	  

with LI famers at 85% and HI farmers significantly higher at 98% (P=0.021). When farmers 228	  

were questioned on whether all their cattle over six months old were vaccinated for FMD 229	  

only 5% of LI farmers elected ‘yes’ while HI villages were significantly greater with 100% of 230	  

famers selecting ‘yes’ (P=0.004) (Table 2.). 231	  

Farmers were also questioned on the HS vaccination status of their animals and 232	  

comparisons made between intervention levels (Table 3.). When asked if they had identified 233	  

symptoms of HS since the vaccination programs began LI farmers responded in a similar 234	  

fashion to the corresponding FMD question with 31% of LI village farmers identifying 235	  

symptoms. This was significantly greater than HI village farmers where only 5% had 236	  

identified symptoms in their stock (P=0.001). When asked if they would continue to 237	  

vaccinate their cattle for HS if they had to pay for the vaccine themselves there was no 238	  

significant difference between intervention levels with the proportion of LI farmers electing 239	  

yes at 88% and HI farmers at 100% (P=0.989). Haemorrhagic septicaemia status for LI 240	  

farmer animals was similar to the FMD vaccination status with only 1.24% of LI farmers 241	  

responding that they had all their cattle over six months old vaccinated. HI farmers performed 242	  
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significantly better in this question with 100% of farmers electing that all their cattle were 243	  

vaccinated (P<0.001) (Table 3.) 244	  

The effect of intervention level on farmer biosecurity practices recorded no significant 245	  

differences (Table 4.) When asked if they separate sick animals from the herd 77% of LI 246	  

farmers and 100% of HI famers elected that they did (P= 0.773). In addition 100% of low and 247	  

high intervention groups removed manure from their cattle housing areas. When asked 248	  

whether they treated newborn calves for Toxocara vitulorum, response rates were very low 249	  

for both intervention levels with LI at 0.11% and HI significantly higher at 11% (P<0.001) 250	  

(Table 4.).  251	  

A nutritional husbandry practice of target feeding selected animals in fattening pens 252	  

has been encouraged by the ‘best practice’ project hence farmers were asked if they built 253	  

fattening pens for their animals. There were a significant difference found between 254	  

intervention groups with 82% of LI farmers and 98% of HI farmers saying they used this 255	  

practice (P=0.017) (Table 4.). 256	  

Comparison of farmer knowledge on cattle reproduction over time 257	  

The comparison of farmer knowledge on cattle reproduction from surveys conducted 258	  

in 2008, 2010 and 2012 showed significant differences between LI and HI farmer knowledge 259	  

and changes over time for both LI and HI village farmer’s knowledge (P<0.001) (Fig.4). LI 260	  

villages had significantly higher reproductive knowledge scores in the first survey in 2008 261	  

with a score of 30.9% correct compared to 21.5% correct for HI village farmers. In 262	  

subsequent surveys LI villages had significantly lower scores than HI villages with 40.3% 263	  

compared to 59% in 2010 and 48.7% compared to 97.7% in 2012 (P<0.001). LI village 264	  

farmer knowledge on cattle reproduction showed a small but significant increase over time, 265	  



Rachel O’Reilly 309236320 

12	  
	  

while HI village scores showed significant increases from 2008 to 2012 with scores 266	  

improving by over 75% in the four years (Fig.4). 267	  

Marketing attitudes and practices in low and high intervention villages 268	  

An assessment of marketing knowledge and practices was made by comparing 269	  

responses from 2008 to 2012 and between intervention levels (Fig.5). Farmers were asked if 270	  

they believed they knew the market price of their cattle before sale and no significant 271	  

differences were found between HI and LI village farmer responses in 2008 (P= 0.121) and a 272	  

marginally significant difference was found in 2010 (P=0.068). A significant effect of 273	  

intervention level was found in 2012 with 90% of HI farmers electing that they did know the 274	  

market price of their cattle compared to LI farmers with only 51.7% (P<0.001). There was no 275	  

significant change over time in LI village farmers but a marginally significant increase over 276	  

time found in HI farmer proportions from 2010 to 2012 (P=0.064) (Fig.5). 277	  

When farmers were asked if they sought more than one quote from traders before the 278	  

sale of their cattle a significant effect of intervention level and time were detected (Fig.6). At 279	  

the beginning of the project there was no significant difference in the proportion of HI village 280	  

farmers who sought more than one quote from traders at 84.2% compared to 75% (P=0.561). 281	  

In 2010 there was no significant effect of intervention level on the numbers of farmers who 282	  

sought more than one quote with 90.2% in LI villages and 92.3% in HI villages (P=0.825). 283	  

HI villages showed no significant change over time while in the LI villages there was a 284	  

significant drop in farmer numbers of 30% from 2010 to 2012 (P=0.046) (Fig.6). 285	  

Information dissemination 286	  

Several questions were asked of farmers to determine where extension efforts should 287	  

be targeted and what materials are rated to be most beneficial. When farmers in LI and HI 288	  
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villages were asked to nominate their primary source of information technologies significant 289	  

differences were found between LI and HI villages (Table 5.). HI villages identified project 290	  

staff as being their primary source of information with 100% of farmers selecting this choice, 291	  

which was significantly greater than LI where only 16% nominated project staff (P<0.001). 292	  

HI village farmers nominated the district veterinarian as their second choice at 36% which 293	  

was not significantly different to LI farmers (P=0.117) (Table 5.). The primary source of 294	  

information as identified by LI village farmers was the village chief with 72% of farmers 295	  

selecting this choice, this was significant greater than HI villages where only 9% of farmers 296	  

chose this option (P=0.027). In LI villages after the village chief, the VAHW was the next 297	  

favoured option at 47% which was significantly greater than HI villages at 28% (P=0.044). 298	  

LI village farmers selected the district veterinarian as their third nomination at 23.3% (Table 299	  

5.). Interestingly nominations for ‘other farmers’ as a primary source of information was 300	  

extremely low in both intervention villages with no significant differences found (P=0.821).  301	  

Farmers in LI and HI villages were asked to rank extension materials and methods on 302	  

a scale of 1 to 5 with 1 the most important and 5 the least important. The extension material 303	  

rated most important was demonstrations for both LI and HI villages with scores of 1.52 and 304	  

1.08 respectively (Fig.7). HI villages ranked demonstrations as significantly more important 305	  

than LI villages (P<0.001). LI villages ranked banners and village visits/meetings as their 2nd 306	  

and 3rd preferences while HI villages ranked village visits/meetings and banners as their 2nd 307	  

and 3rd preferences. In addition to demonstrations HI village farmers ranked village 308	  

visits/meeting and leaflets as significantly more important than LI village farmers with 309	  

P<0.001 and P=0.025 respectively (Fig.7). 310	  

 311	  

 312	  
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Discussion 313	  

This research in Cambodia demonstrated participatory based intervention programs 314	  

do have an impact on small holder farmer knowledge, attitudes and practices. It also 315	  

confirmed that farmer knowledge has continued to improve over the life of the ‘Best practice, 316	  

health and husbandry of Cattle, Cambodia’ project with significant increases found 317	  

particularly in high intervention village farmers. 318	  

The most effective intervention methods to improve farmer knowledge were 319	  

identified as ‘on the job’ and ‘formal’ training programs as supported by the previous 320	  

research conducted by Nampanya et al. (2011). A small but significant increase over time 321	  

was observed in LI village farmers’ knowledge on disease and biosecurity, which may reflect 322	  

that ‘informal training’ received during ‘best practice’ project activities is successfully 323	  

increasing knowledge but at much slower rate. Alternatively, increases may be due to farmers 324	  

within LI villages having access to project technologies and education in the six months prior 325	  

to the survey. It is suspected a combination of both possibilities is likely as a small but 326	  

significant increase in LI village farmer knowledge was also observed from 2008 to 2010 327	  

when farmers did not have access to the HI level of project technologies. 328	  

The main infectious disease threats to cattle and buffalo health in Cambodia are FMD, 329	  

HS and Blackleg. FMD and HS are both endemic in Cambodia and have the ability to cause 330	  

extensive production losses (Southoeun and Windsor, 2010). Average vaccination rates in 331	  

non-project cattle and  buffalo  against  HS,  FMD and Blackleg in 2009 were 43.75%, 2.65% 332	  

and 0.32% respectively which varied little from the 2007 coverage rates previously recorded 333	  

(Southoeun and Windsor, 2010). Although HS vaccination is subsidised by the government, 334	  

less than 50% of animals were covered by the HS vaccine in 2009, suggesting that farmers do 335	  
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not understand the production benefits that can be gained through disease-free stock (Young 336	  

and Andrews, 2011). 337	  

When farmers within project villages were asked about their attitudes and practices in 338	  

regards to vaccination programs there were some interesting findings. Approximately one 339	  

third of LI farmers identified signs of FMD and HS in their cattle since commencing 340	  

vaccination programs, as supplied within the ‘best practice’ project. Assurances were made 341	  

by the DAHP that in fact no outbreaks had occurred in project villages, but with outbreaks 342	  

recorded as recently as 2011 within project village provinces there is a chance that cases of 343	  

FMD and HS in project villages have occurred and gone unreported (Savoeurn et al., 2011; 344	  

Van Irng, 2012). Vaccination rates of cattle over 6 months in LI villages’ support that there 345	  

may have been cases, with less than 5% of cattle vaccinated against FMD and HS. Another 346	  

distinct possibility is that LI village farmers simply lack the knowledge to correctly identify 347	  

FMD and HS in their animals, which is likely when their poor performance in the 348	  

questionnaire is taken into account. 349	  

A very high proportion of farmers in both intervention groups indicated that they 350	  

would continue to vaccinate their cattle if they had to pay the cost themselves, which will be 351	  

when the ‘best practice’ project concludes. Combined with their correspondingly high 352	  

reported vaccination rates, this appears to be a case of improved knowledge effecting a 353	  

change in farmer attitudes and practices within high intervention villages. 354	  

LI village farmers’ positive attitude to vaccinations needs to be interpreted with 355	  

caution due to the fact that currently vaccines are provided by the ‘best practice’ project and 356	  

free. Considering this, and if current low vaccination rates are any indication, it is unlikely 357	  

that LI farmers would continue to vaccinate in the future. It is possible that the high 358	  

proportion of LI farmers that indicated they would continue to vaccinate could be a result of 359	  
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farmers having good intentions, or answering how they believe the DAHP staff wanted them 360	  

to answer rather than honestly. The very poor vaccination rates indicated by the LI village 361	  

farmers emphasises the need to increase their knowledge on infectious diseases. It is clear 362	  

they do not understand the importance of vaccination programs and how they could 363	  

significantly improve their cattle productivity if implemented.  364	  

Work conducted in 2010 by the DAHP on FMD within several non-project villages, 365	  

estimated asset loss to be 53% if the animal survived the disease and 84% if the animal died 366	  

(Van Irng, 2012). Thus demonstrating the significant threat FMD disease poses to 367	  

smallholder farmers livelihood. The economic benefits of using a FMD vaccine have been 368	  

found to be US$15.22 per animal which increases to US$32 per animal if the village suffers 369	  

FMD outbreaks annually and as the weight of the animal increased (Young and Andrews, 370	  

2011). This demonstrates that HI farmers will improve the profitability and productivity of 371	  

their animals if they maintain vaccination programs after the ‘best practice’ project departs. 372	  

Biosecurity practices for both LI and HI village farmers were very encouraging with a 373	  

high proportion indicating they separate sick animals from their herds and clean manure out 374	  

of cattle housing. This appears to be a good indication that knowledge is being translated into 375	  

practice as within the infectious disease and biosecurity data set it was noted a reasonable 376	  

number of LI village farmers were also answering biosecurity related questions correctly.  377	  

In addition to infectious diseases internal parasites can pose a serious threat to cattle 378	  

productivity. There were five parasitic species isolated from cattle in the ‘best practice’ 379	  

project villages including; Fasciola, Paramphistomum, Strongyloides, Bunostomum and 380	  

Cooperia (Southoeun and Windsor 2010). A high prevalence of Facioliosis was detected in 381	  

Kandal province while a high prevalence Paramphistomiasis was found in all three project 382	  
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provinces. Strongyloides was also isolated in all three project provinces, but at a much lower 383	  

rate, which varied from 1-20% depending on the village (Southoeun and Windsor, 2010). 384	  

 The research conducted by Nampanya et.al. (2011) demonstrated that smallholder 385	  

farmer knowledge of internal parasites was low even in HI farmers in the previous knowledge 386	  

studies. This was not the case in the current study where HI farmer knowledge had increased 387	  

dramatically while alarmingly LI village farmers had close to zero parasite knowledge. When 388	  

questioned on their practices in relation to Toxocara vitulorum, a round worm that can affect 389	  

young calves both intervention groups showed very poor results. With HI farmer internal 390	  

parasite knowledge scores extremely high the amount of farmers who treat their cattle would 391	  

have been expected to be greater. This highlights that although the knowledge is present it 392	  

needs to be reinforced as it is not yet affecting farmer practices and an emphasis on further 393	  

education should be directed at both groups. Internal parasite prevalence within these villages 394	  

at the time of the survey would have also been a useful indicator to determine whether HI 395	  

farmers are participating in the project supplied parasite control programs, thus understanding 396	  

the importance of treatment and prophylactic measures.  397	  

Almost all cattle in Cambodia are raised by small-scale farmers in rural areas with the 398	  

majority using traditional methods of feeding cattle. A common method involves cattle being 399	  

tethered to the roadside during periods of rice growth during the wet season to feed on natural 400	  

grasses available, and then tethered in the rice fields after rice harvest to feed off the remnant 401	  

stubble during the dry season (Young, 2011). Another method used is the ‘cut and carry’ 402	  

technique where low quality wild forages are collected manually to feed animals tethered 403	  

close to the home (Maxwell et al., 2012). Animals suffer year round nutrient deficiencies and 404	  

the majority of cattle body condition scores (BCS) reflect this. Approximately 1,500 animals 405	  

were measured for their BCS within the ‘best practice’ project yielding very poor results. 406	  

Crossbreed cattle had an average of 3.38 and Local breed averaged 3.81 where 1 equals fat 407	  
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and 4 equates to very skinny (Young, 2011). Implications of poor nutrition include lowered 408	  

growth rates, bodyweight, BCS and poor reproductive rates (Harding et al., 2007; Pen et al., 409	  

2009; Tanure et al., 2011). Intervention to encourage farmers to improve cattle nutrition and 410	  

establish forage plots has been ongoing during the ‘best practice’ project. 411	  

The positive impact of interventions was demonstrated by HI village farmer 412	  

nutritional knowledge increasing over the life of the project. Combined with the findings of 413	  

Young (2011) within the ‘best practice’ project that HI farmer cattle averaged 30 to 80 grams 414	  

per day more weight gain as compared to LI farmer cattle it is suggestive of knowledge 415	  

changing farmer practices. Interestingly LI farmer knowledge actually decreased from the 416	  

previous knowledge survey. This supports Nampanya et.al. (2011) findings that ‘informal’ 417	  

means of education have minimal impact in improving farmer knowledge and understanding. 418	  

Another factor that could have affected results was the small number of nutritional questions 419	  

that could be accurately compared from 2008 to 2012. Only 3 questions were similar enough 420	  

in nature to maintain internal validity therefore only a small change in farmer knowledge 421	  

scores could change the proportions of correct answers immensely.   422	  

A very large number of low and high intervention farmers indicated that they build 423	  

fattening pens for their cattle. As it has been observed that the majority of farmers have not 424	  

adopted this practice currently even in HI villages ‘J. Young, personal communication, 2012’, 425	  

the results found were attributed to misinterpretation by the farmer. Farmers in both LI and 426	  

HI villages build cattle housing for their animals but do not practice target feeding of stock. 427	  

As such this question is not considered a true reflection of farmer practices. Further 428	  

investigation into the current nutritional husbandry practices of farmers will be required to 429	  

determine whether knowledge is effecting a change in this area. 430	  
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As a result of nutritional deficiencies, cattle generally have lowered growth rates, 431	  

body weight, BCS and poor reproductive rates (Harding et al., 2007; Pen et al., 2009; Tanure 432	  

et al., 2011). The current study demonstrated participatory based intervention programs are 433	  

successfully improving knowledge with dramatic increases in HI farmer knowledge over the 434	  

life of the project. Within the KAP survey, questions aimed at measuring farmer attitudes and 435	  

practice in relation to cattle reproduction were not included. As such it can be confirmed that 436	  

increased knowledge and understanding of farmers is improved by participatory based 437	  

intervention strategies but whether they are effecting a change in reproductive attitudes and 438	  

practices is yet to be determined. 439	  

The role of cattle in Cambodia is gradually changing with trends towards 440	  

mechanisation and promotion of animals as an income source rather than a ‘bank account’ 441	  

only to be sold when times are tough. The government is also promoting the move towards 442	  

mechanisation to increase crop yields, ease labour requirements for sowing/harvesting and 443	  

reduce losses for farmers (MAFF, 2011). Population growth and the predicted increases in 444	  

demand for protein in the region along with the readily accessible Vietnamese beef market 445	  

provide opportunities for smallholder cattle farmers to increase income if they adopt new 446	  

feeding practices and target feed their animals to meet market demands (FAO, 2009; 447	  

Hawkins, 2011; Young, 2011). To take advantage of the increasing market, farmers will need 448	  

to learn how to take advantage of the best market opportunities to maximise profits of their 449	  

cattle enterprises.  450	  

Farmer confidence in evaluating cattle value remained low in previous years. The 451	  

current survey demonstrated that the ‘best practice’ project was having a positive impact on 452	  

how many farmers thought they knew the value of their animals within HI villages. There 453	  

was only a marginally significant improvement from the last survey but would have likely 454	  

reached significant if only a small increase in sample size was observed. Results suggested 455	  
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there may be a lag time in marketing knowledge uptake for valuing stock. A contributing 456	  

factor could be the time it has taken to bring about increases in farmer confidence. HI farmers 457	  

having received more extension material and training over time, and participated in more 458	  

weighing and vaccination sessions during the course of the ‘best practice’ project may have 459	  

increased their belief in that they can accurately value their cattle. Accounting for the fact that 460	  

this is a “belief” that the farmer knows how to value his own cattle, does not reflect if they 461	  

could accurately value their stock. A survey of traders and farmers in Cambodia found many 462	  

disparities in estimations of cattle weight, emphasising the importance of a smallholder 463	  

farmer’s ability to value their own animals (Henry and Bush, 2011). 464	  

A very large proportion of HI village farmers actively sought more than one quote 465	  

throughout the course of the project suggesting this may have already been a common 466	  

practice and only slightly improved by the introduction of project education. In contrast there 467	  

was a considerable decrease in LI village farmers in 2012. This drop could be a reflection of 468	  

poor financial situations in LI villages where farmers are willing to take the first price they 469	  

can get due to the need to sell quickly. The exact causative factors are unknown and as such 470	  

this area would require further investigation. 471	  

In order to shape future participatory based intervention programs and guide existing 472	  

projects the best sources of information to farmers and extension materials needed to be 473	  

identified. HI village farmers electing the project staff as their primary source of information 474	  

on project technologies was not surprising as they had a large amount of exposure during the 475	  

‘best practice project’ where relationships and trust have been built over time. LI village 476	  

farmers nominated the village chief as their primary source of information indicating that 477	  

extension into new villages should have village chief engagement as a high priority. It is 478	  

important to note that HI farmers rated the district veterinarian higher than the LI farmers as 479	  

their second preference and higher than the VAHW which may suggest their knowledge has 480	  
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exceeded that of the local VAHW or at least they believe it has. To become a VAHW 481	  

requirements are minimal, and training in animal health is rudimentary, typically only 482	  

spanning a month if you discount research based intervention programs (Sakun and Fujisada, 483	  

2004). In comparison LI farmers rated the VAHW as their second option. If resources and 484	  

time are limited these findings suggest that Cambodian DAHP staff should target education 485	  

efforts to these specific individuals within the villages rather than educate farmers directly. 486	  

The mode of, and materials used in education are very important for effective learning 487	  

experiences. When asked to rank extension materials farmers exhibited an obvious preference 488	  

for demonstrations, with village visits/meeting and banners close behind. Incorporating a 489	  

high proportion of demonstrations, banners and meetings would be beneficial in future 490	  

intervention programs with farmers finding them the most effective. 491	  

 492	  

This research demonstrated that intensive educational interventions based on 493	  

improving knowledge of cattle production and husbandry are having a positive impact in all 494	  

knowledge topic areas and have increased HI farmer knowledge over the course of the ‘best 495	  

practice’ project. Some practices appear to be impacted but to effectively measure these 496	  

changes a more in depth investigation will be required. Recommendations would be that a 497	  

follow up KAP survey be conducted in 2 years’ time to see if LI village farmer knowledge 498	  

continues to increase and whether HI farmer knowledge is maintained. The survey should 499	  

also include a higher proportion of attitudes and practices questions to increase the scope of 500	  

the survey and give a more comprehensive picture of farmer husbandry practices. Results 501	  

reinforce that the ‘Best practice health and husbandry of cattle, Cambodia’ project has been 502	  

worthwhile and smallholder cattle farmer capacity building in the region is worth continuing. 503	  
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By improving cattle productivity, farmers can increase their income and in turn their quality 504	  

of life. 505	  
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Figures and Tables 591	  

Table 1. Cambodian regional villages involved in ‘Best practice health and husbandry of 592	  

cattle Cambodia’ project and 2012 KAP survey 593	  

Province Village Intervention Status 

Takeo Nor Mo 
Dem Pdet 

High 
Low 

Kandal Prek Por 
Koh Kor 

High 
Low 

Kampong Cham Senson Tbong 
Veal 

High 
Low 

 594	  

 595	  

 596	  

Fig.1 A comparison of low intervention and high intervention farmer total knowledge scores 597	  

in 2012 598	  

a denotes significant effect of intervention level (P<0.05) 599	  
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 601	  

Fig.2 Comparison of disease and biosecurity knowledge scores between low and high 602	  

intervention farmers from 2008 to 2012 603	  

a denotes significant effect of intervention level (P<0.05), b denotes significant effect of year (P<0.05) 604	  

  605	  

 606	  

Fig.3 Comparison of nutritional knowledge scores between low and high intervention farmers 607	  
from 2008 to 2012 608	  

a denotes significant effect of intervention level (P<0.05), b denotes significant effect of year (P<0.05)  609	  
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 610	  

Fig.4 Comparison of reproductive knowledge scores between low and high intervention 611	  

village farmer from 2008 to 2012 612	  

a denotes significant effect of intervention level (P<0.05), b denotes significant effect of year (P<0.05)  613	  

 614	  

Table 2. Comparison of farmer knowledge of FMD vaccination status of animals and their 615	  

intentions to vaccinate in the future 616	  

Proportion of farmers 
who: 

                  Across intervention level 
 

 

 LI HI P-value 
 
Identified signs of FMD 
since they started 
vaccinating 

 
 

38% 
±6.69 

 
 

5% 
±2.86 

 
 

0.002 

 
Would continue to 
vaccinate for FMD 
paying vaccine cost 

 
 

85% 
±5.68 

 
 

98% 
±1.58 

 
 

0.021 

 
Had all their cattle 
>6months vaccinated for 
FMD 

 
 

5% 
±0 

 
 

100% 
±0.32 

 
 

0.004 

 617	  
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Table 3. Comparison of farmer knowledge of HS vaccination status of animals and their 619	  

intentions to vaccinate in the future 620	  

Proportion of farmers 
who: 

                  Across intervention level 
 

 

 LI HI P-value 
 
Identified signs of HS 
since they started 
vaccinating 

 
 

31% 
±8.83 

 
 

6% 
±3.53 

 
 

0.001 

 
Would continue to 
vaccinate for HS paying 
vaccine cost 

 
 

88% 
±5.65 

 
 

100% 
±0 

 
 

0.989 

 
Had all their cattle 
>6months vaccinated for 
HS 

 
 

1.24% 
±2.51 

 
 

100 
±0 

 
 

0.<0.001 

 621	  

 622	  

Table 4. Comparison of low and high intervention farmer practices in disease control and 623	  

nutrition 624	  

Proportion of farmers 
who: 

                  Across intervention level 
 

 

 LI HI P-value 
 
Separate sick cattle from 
the main herd 

 
77% 
±3.89 

 
100% 

±0 

 
0.773 

 
Remove manure from 
cattle housing 

 
100% 

±0 

 
100% 

±0 

 
- 
 

 
Treat newborn calves for 
Toxocara vitulorum 

 
0.11% 
±0.2 

 
11% 

±15.75 

 
<0.001 

 
Build fattening pens for 
stock 

 
82% 
±5.03 

 
98% 
±1.67 

 
0.017 

 625	  
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 626	  

Fig.5 Comparison of proportions of low and high intervention farmers that know the price of 627	  

their cattle before sale from 2008 to 2012 628	  

a denotes significant effect of intervention level (P<0.05), b denotes significant effect of year (P<0.05)  629	  

 630	  

 631	  

Fig.6 Comparison of proportions of low and high intervention farmers who obtain more than 632	  

one quote before sale from 2008 to 2012  633	  

a denotes significant effect of intervention level (P<0.05), b denotes significant effect of year (P<0.05)  634	  
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Table 5. Primary sources of information on project technologies as identified by farmers in 635	  

low and high intervention villages (%) 636	  

 Project staff VAHW District 
Veterinarian 

Farmer Village 
Chief 

 
High Intervention 
Farmers 

 
100 

±0.14 

 
28 

±8.59 

 
37 

±7.22 

 
8 

±2.54 

 
9 

±5.5 
 
Low Intervention 
Farmers 

 
16 

±6.39 

 
47 

±6.49 

 
23 

±6.14 

 
0 

±0 

 
72 

±12.2 
 
P-value 

 
<0.001 

 
0.044 

 
0.117 

 
0.821 

 
0.027 

 637	  

 638	  

 639	  

Fig. 7 A comparison of low and high intervention farmers ranking of extension materials (1 640	  

most important to 5 least important) 641	  

a denotes significant effect of intervention level (P<0.05) 642	  
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