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Abstract | An experimental research study enabled livestock owners to identify and express their immediate problem
which was negatively affecting welfare of their livestock. Members of a village community in Gandhinagar district
of Gujarat, India perceived ectoparasite infestation as a major problem in their livestock herds, which was generally
not focussed upon by the stakeholders. Farming community looked for a change and keenly took up on-farm experimentation upon finding successful clinical evidence of the medication. A farmer assessment method was derived
in consultation with research team as livestock owners had adequate knowledge of disease and welfare of animals.
After noticing improvement in their animals they convened a meeting to share their findings. These feedbacks lead
to continuation experimentation throughout the trial period of 21 days. The study showcased a method of mobilizing communities for health care intervention in livestock production system. This non-linear innovation system
has provided necessary opportunity to the livestock farmers, to be a part of research system. This has led to desirable
exchange of knowledge and derived benefit through implementation. Further, research has demonstrated an effective
indigenous medication to overcome most resistant ectoparasite affecting livestock worldwide. The indigenous medication had significantly reduced tick infestation and protected the affected animals by minimizing skin lesions. During the 21-day observation period reoccurrence of tick infestation was not noticed. Sustainable agriculture and livestock productivity can be promoted through this environment friendly, cost-effective indigenous knowledge system.
These measures of intervention have to be dovetailed into existing animal healthcare system catering to health care.
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INTRODUCTION

dence of blood protozoan diseases is noticed where ticks
act as intermediate hosts (Prakasan and Ramani, 2007).
nimal husbandry provides occupation and household Control measures of tick infestation are difficult because
nutrition throughout the year for rural households ticks have a few natural predators (Ghosh et al., 2008) and
(Mondal et al., 2013). However, there are many factors that quickly develop resistance to drugs (Itty et al., 1995; Casaffect the farm animal welfare and productivity. Ectopara- tro-Janer et al., 2010; Mendes et al., 2011; Kumar et al.,
site like ticks cause loss in productivity through tick worry, 2011). Poor disease surveillance and diagnosis, are impedblood loss, hide damage, injection of toxins and transmis- iments to livestock health (Devendra, 2002). These parasion of diseases (Ducornez et al., 2005). Infestation with sites were not studied sufficiently due to lack of urgency to
ectoparasites reduces economic gains and affects the wel- understand tick borne diseases in animals (Chhillar et al.,
fare of farm animals (Alemu et al., 2014). Increased inci- 2014; Geary and Thompson, 2003).

A
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The present livestock system is troubled with poor availability of medicines, techniques for assesing tick resistance,
feedback loop for new drug development and industry response and sharing of scientific developments with farmers (FAO, 2004; Ravikumar and Chander, 2011). In terms
of dairy farmer’s perspective, their poor networking skills,
physically demanding farming activities and time availability to seek alternative technologies pose distinct challenge (Kadivendi et al., 2015). There is increasing evidence
that present strategies based on acaricides are not cost
effective and have not produced a desired result (Frisch,
1999). National livestock intervention programs have to
devise suitable measures to enhance the welfare of livestock. The need of farmers if not articulated, will not find
any response from the organizations (Gupta, 1984). This
reinforces magnitude of problem and identification of low
cost sustainable technologies at dairy farmers premises. The
present study was an attempt to showcase a methodology
to sensitize community and to seek their support in control of ectoparasitic infestation with the help of indigenous
knowledge system. The study has endeavoured to demonstrate a method to involve farming community in research
system through environmental friendly technologies.
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fort for livestock welfare as well as for general public health
(Patel et al., 2015).

Farm Animal Welfare
Production System in India

and

Livestock

Livestock welfare is human responsibility and ethically decided by social system involving veterinarian, affected animal and livestock owner (Odendaal, 1998). The unique nature of livestock production system needs to be appreciated
as livestock owners seek different ways to address animal
health (Dijkhuizen et al., 1995; Mcdermott et al., 1999).
In countries like India the nature of small holder farming system makes it difficult for tick control or eradication
(Tambi et al., 1999; Mondal et al., 2013).This is largely
attributed to poor institutional mechanism in extending
veterinary services by public sector (Ravikumar and Mahesh Chander, 2011). Livestock owners are distributed in
wider geographical regions and effective services can only
be promoted through ensuring availability of necessary resources in proximity.

Thus difficulty in accessing veterinary services and lack
of availability of effective drugs (Turkson and Naandam,
2003) forces small holder farmers to look beyond the exPRE REQUISITE FOR INTEGRATED isting animal healthcare system. The current veterinary
services were focussed to meet disease prevention such as
TICK CONTROL PROGRAM
vaccination and outbreaks. Studies had illustrated that inEconomic Importance, Public Health Hygiene digenous system may fill the void by acting as technological alternatives that can provide innovative and sustainable
and Non- Dramatic Nature
As per 1997 estimates, the global annual production loss solution at farmer’s doorstep (Ravikumar et al., 2015). Accaused by tick-tick borne diseases (TTBDs) was to the knowledging the knowledge outside conventional system
tune of 18.70 billion US $ and the market for acaricide was means closed innovation era is over (Chesbrough, 2015).
about US $500 million per annum (Castro, 1997). Boophi- Exchange of knowledge by involving society provided rich
lus microplus, a hard tick resulted in average financial loss to incentives in managing innovation system. Involving farmthe tune of US$ 7.3 per animal per year, primarily due to ers and to seek community animal health workers became
production and cost of control (FAO, 2004). In India, the necessity in smallholder farming system (Chatikobo et al.,
annual costs of TTBDs was found to be 384.30 US$ mil- 2013). In this respect, community led tick control program
lion and 57.20 US$ million due to T. annulata and Babe- needs to be envisaged wherein the livestock owners can
sia sp. respectively. These vector-borne diseases cause pro- identify their problem, look for alternatives and enhance
longed illness and death of livestock if not treated properly. the scope for improvised welfare.
The loss due to direct effect of attachment (‘tick-worry’)
was estimated at 57.2 US$ million (Minjauw and Mcleod, Participation of Community and Demonstration
of Technologies in Farmer’s Field for Livestock
2003).
The use of synthetic acaricides has been a concern for quite
sometime as these are known to cause undesirable effect
on human health. The presence of fluzuron in calf passed
via milk fat and withholding period of milk up to 30-40
days after treatment with avermectins are such examples
(Frisch, 1999). Each tick sucks not less than 30 drops of
blood to complete its life cycle (Mondal et al., 2013) affecting health of the animal. Dairy farmers fail to take
any steps and incur production loss (Machila et al., 2007,
Chhillar et al., 2014). Hence it is pertinent to identify different measures to complement veterinary institutional ef-
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Healthcare

Many developmental activities are carried out to support
farming communities for their livelihood (Ravikumar et
al., 2015a). Animal husbandry departments cater to health
service for enhancing or sustaining productivity of livestock. Out of their many service delivery activities effective
control of diseases and outbreaks are major responsibilities.
However, disease control strategies, often fail to recognize
constraints inherent among farmers, veterinary services,
and other value chain actors (Rich and Perry, 2011). When
technologies were more sustainable and provided substantial benefits for rural poor, promising advances in adoption
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Geary and Thompson (2003) expressed that clinical situations like resistance factors of Boophilus have not been given
due importance during technology development process.
The parasite, Rhipicephalus microplus belongs to Ixodidae
family of hard ticks and act as vector for protozoan diseases
There is always a pressing need for livestock owners to particularly Boophilus-Babesiosis-Cattle system. Ghosh et al.
use desired technology immediately after problem iden- (2007) indicated that Rhipicephalus (Boophilus) microplus is
tification. Technology adoption is not an isolated activity the most prevalent cattle tick in various agro-climatic zones
and it depends on a group or community activity. Further, of India. This parasite is among the commercially imporidentification of problem demands considerable time for tant cattle ectoparasite in tropical and sub-tropical areas of
discussion, individual or group meetings, formation and the world (Klafke et al., (2006); Frisch, 1999). It has to be
strengthening of network to nurture faith among stake- noted that R (B.) microplus developed resistance to at least
holders. Community frustration with programmes without 43 chemicals and ranked sixth most resistant arthropod
providing ‘hard’ inputs is not unknown (Perry et al., 1984). globally (Whalon et al., 2008). Farmers reported concern
Sustained benefit for livestock keepers can be achieved over reoccurrence of tick infestation after treatment with
only through interactive participation and self-mobilisa- conventional medications (Kadivendi et al., 2015). Hence,
tion (Catley and Leyland, 2001). In implementing such identification and development of new means of acaricides
programs, stakeholders need to be readily available to work have to be explored and this should happen without furin tandem with livestock owners. Thus the level of involve- ther damage to an environment increasingly harmed by
ment of farmers in decision-making process in planning as existing agricultural practices (Pretty et al., 2003; Wood
well as in implementation is the key to successful demon- et al., 2000).
stration (Devendra, 2002; Holmes, 1997).
of practices were noticed (Pretty et al., 2003). Norms of
behaviour and trust are critical for understanding farmer’s endorsement and response to information provided to
them (Fisher, 2013; Mort et al., 2005).

Nature of Incidence, Resistance
Technological Gap

of

Ticks

and

Asmaa et al. (2014) found highest incidence of tick infestation among cattle (60.50%) followed by goat (25.90%).
Alemu et al. (2014) reported as high as 81.25 per cent incidence of tick infestation in cattle. The study by Prakasan
and Ramani (2007) in South India reflected about 58.60
percent tick infestation. Treatment of hosts with acaricides
to kill attached larvae, nymphs and adults has been widely
practiced (Rajput et al., 2006). In 1980, resistance against
amitraz was first reported in Boophilus microplus in Australia and its prevalent rate has been estimated at 10.00
percent ( Jonsson and Hope, 2007). In six agro climatic
regions of India, overall prevalence of synthetic pyrethriod (SP)-resistant Rhipicephalus ( Boophilus.) microplus was
found to be 66.60 percent (Sharma et al., 2012). These features indicated that over time, ticks had developed resistance to each group of acaricides (Frisch, 1999; Ghosh et
al., 2008; Kiss et al., 2012).
Only limited research activities have been carried out to
develop newer classes of acaricides as it is time consuming
and expensive process (Graf et al., 2004). The competition
between agrochemical companies for a share in ectoparasiticide market is intense and manifests in application of
pressure on farmers to use chemicals (Castro, 1997). This
causes long term negative environmental implications
(Ghosh et al., 2008). Development of novel effective acaricidal compounds is essential to combat increasing resistance rates, concern for environment and food safety (Kiss
et al., 2012; Galai et al., 2012; Rodriguez-Vivas et al., 2011;
Beynon, 2012).
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Assessment of New Information Through OnFarm Experimentation by Community

Many agricultural innovations if not most, were developed by farmers themselves (Roling, 1988). The systems
with high level of social and human assets are more able
to innovate in the face of uncertainty (UNEP, 2008; Pretty,
2008). In such situation, indigenous veterinary medications
that are part of local knowledge system have to play greater role as they thrive over generation (Ravikumar et al.,
2004). Treatment with herbal preparations is most common methods practiced by farmers (Regassa, 2000). This in
itself is refreshing, as acaricide resistance for these indigenous medications have not been reported globally. Studies
have been carried out to evaluate the role of plants in control of ticks under laboratory condition (Abdel-Shafy and
Zayed (2002); Maciel et al., 2006) since 1950s, but their
use as anti-tick material lie in the ethno-ecological practices of many traditional people (Kiss et al., 2012). Studies
have demonstrated that indigenous medications can control hard ticks within 48 hours reflecting quicker and cost
effective relief to animals (Ravikumar et al., 2015). However, there is limited evidence in reinforcing and strengthening indigenous systems through community mobilization (Ravikumar et al., 2015b). Attention on productive
use of knowledge and skills of farmers to improve their
self-reliance is required (Pretty, 2003). The need to listen to
farming community, understand their innovative practices
and to focus on development with human face have been
illustrated (Devgania et al., 2015; Prasad, 2005).
Different studies have reported that livestock owners can
provide valuable information on disease incidence and production losses (Perry et al., 1984; Catley and Mohammad,
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1996). In any disease, sick animals show certain abnormalities or clinical signs that farmers notice (Radostits et al.,
2000). Farmers can use these clinical signs as a guide to
identify type of the disease affecting their animal. Methods such as community education, livestock disease scoring systems were developed to plan veterinary intervention
programs (Machila et al., 2007; Catley and Mohammed,
1996). This is important because improving disease management practices depend on individual actions of millions
of rural families (Subedi and Garforth, 1996; Alex et al.,
2002). Gupta (1995) opined that farmer’s field should not
be taken as knowledge receiving system; rather should
complement knowledge generating system.
Most of the research work conducted in Southeast and
South Asia is in experimental stations and lacks a farming systems approach (Devendra, 2002). In Indian context
only 5.1 percent of farming community could access information on animal husbandry (Chander et al., 2010). It was
amply illustrated that under smallholder production system location specific technologies need to be considered
with support of livestock owners (Ravikumar et al., 2015a;
Gaikwad et al., 2015). Hence, an alternative approach is
needed wherein clients should themselves assess the technology for its wider adoption. This will help to minimize
usage of products that do not have direct bearing at their
farm steps. There is critical need for research and outreach
for on-farm application of sustainable medications for organic livestock produce as well (Terrill et al., 2012). These
features necessitate need to demonstrate importance of
farmer assessment method(s) through on-farm trials. The
present study therefore will help to understand and assimilate information about evaluation and adoption of indigenous veterinary knowledge among dairy farmers.

RESEARCH METHODS

Advances in Animal and Veterinary Sciences

stitutional support and farmer network were established
through regular personnel contacts/dialogues. This was
important to create opportune environment (Pretty et al.,
2003) so as to understand and involve livestock owners.
The village Amarapur was found suitable, as members of
dairy co-operative society had volunteered for an interactive workshop. This led to sharing of information and
enabled farmers to repose confidence on communicator(s)
thereby choosing to accept and act on proposed solution.

Research Design, Duration
Sampling Procedure

of

Study

and

On-farm experimentation was planned as variables in field
trials are stronger than those of laboratory experimentation (Kerlinger, 2004). Technical requirements, availability
of resource person and experimental duration were taken
into consideration while involving desired number of livestock owners. The study was carried out for a period of 21
days, which corresponds to life cycle of tick. A purposive
non-probabilistic sampling procedure was chosen so as to
select animals affected with ectoparasite infestation.

Opportunity for Sharing of Information
between Research Team and Farmers

During the course of trial, two interactive meetings were
conducted with farmers one before the start of experiment
and the other on fourth day of the experiment. The second
meeting was conducted to understand the efficacy of the
medication as well as to have an opportunity for discussion during experimentation as information acquisition
and translating information into knowledge are essential
during implementation phase (Fisher, 2013).

Examination, Selection
Efficacy Evaluation

Of

Animals

and

Animals in the village were clinically examined for tick
infestation at their premises through farm and home visStudy Area
Three villages Amarapur, Aluva and Manekpur were ran- its. During this phase it was taken into consideration that
domly selected in the regions of Gandhinagar district, farmers were not asked to bring animals to a congregaGujarat State, India. Several interpersonal, group meetings tion point. The clinical observation over infested animals
was carried out for two days in the entire village. The exwere held among villagers during the months of August,
amination of animals was conducted in consultation with
September and October 2013 for identifying problems
livestock owners so as to ensure broad uniformity of ectoin rearing livestock. During these meetings, villagers exparasite infestation among selected animals. Upon clinical
pressed that ectoparasite infestation as major hurdle in examination, rate of infestation as decided and judged by
animal productivity. In most farms in the study area, aca- the livestock owners was taken into account for selection
ricides such as Cypermethrin, Flumethrin and Deltame- of animals. Clinical conditions where there was no adethrin were used to control ticks and were found ineffective. quate infestation, were not considered. Observations were
A community led tick control program was therefore en- recorded on three point rating scale with score of 1 - Poor
visaged for controlling tick infestation through indigenous condition, 2 - Moderate condition and 3 - Good condition.
veterinary medication.
A total of 38 dairy animals infested with ectoparasite were
Establishment of Local Institutional Support randomly selected through Participant Observation TechIn order to conduct on-farm experimentation, local in- nique. The selected animals were maintained under nor-

March 2016 | Volume 4 | Special issue 1 | Page 12

NE
Academic

US
Publishers

mal management conditions during the period of study.
The observations of livestock owner participants were evaluated on Day 0 (before treatment) and on Day 7 (after
treatment) as suggested by Vandermerve et al. (2005). The
data were recorded, scored and suitably analysed. In order
to overcome extraneous differences between groups, two
related samples were taken for evaluation of efficacy. Each
animal acted as its own control and was assessed by same
livestock owner. Wilcoxon signed rank test was used to evaluate the efficacy of medication, thereby determining the direction of differences within the pair as well as the relative
magnitude. The scores were statistically analysed and test
statistic z was calculated for large sample as per Siegel and
Castellan (1988). In this experimental analysis, direction of
difference is predicted, hence the region of rejection is one
tailed. The table p value of test statistic z (α = .01, z = 0.1)
was 0.45 and observed p value for test statistic (z) less than
0.45 or approaching zero indicated regions of rejection.

Confirmatory Diagnosis of Ectoparasite

Ticks were collected from affected animals for confirmatory diagnosis during clinical examination. The tick population was identified and found to be Rhipicephalus (Boophilus) microplus and Hyalomma spp., Thus it was confirmed
that experimental animal population were infested with
mixed tick population.

Administration of Indigenous Medication
Control of Ticks

for

Advances in Animal and Veterinary Sciences

This is a powerful non-parametric statistical test as it gives
more weight to pair showing greater difference between
‘‘before and after treatment’’ conditions. The study evaluated ‘di’ which is the difference of score for matched pair. The
ranking of each of the observations was held by assigning rank one to smallest ‘di’ without regard to sign. Subsequently signs were assigned to indicate ranks from negative
or positive ‘di’. The average of the rank was assigned for
tied observation. The scoring pattern was based on elimination or reduction in ectoparasite and ability to protect
animals from them.
It was found that in 14 animals, livestock owners did not
observe changes after application of medication. In the remaining 24 clinical (n = 24) there was a change in scoring
pattern as treatment resulted in variation of clinical signs.
The sum of ranks of subjects whose d’s were in the direction predicted under H1 (T+=300) is presented in Table 1.
The value of z as extreme is +3.11 have one tailed probability associated with occurrence when Ho is true of 0.0009
(p value).The table p value of z (α = .01, z = 4.28) was too
small, approaching zero. It is less than the table p value of
z (α = .01, z = 0.1), which was 0.45, and in the regions of
rejection. The results conclude that indigenous medication
has significant effect in reduction of tick infestation.

Clinical impact of Indigenous Medications
Over Different Types of Skin Lesions

Different age group of both cattle and buffaloes were considered for On-farm experimentation. Livestock owners
were provided with indigenous veterinary medication for
ectoparasite control. The dosage and method of administration were demonstrated to them. The indigenous ectoparasite medication was topically applied once daily for
two days as described by traditional livestock healer Shri
Periyaveeturaman (Periyaveeturaman et al., 2015). The duration between two treatments was 24 hours. Animals were
observed on 0, 1, 2, 7, 13 and 21 days post-treatment for
detachment of ticks, re-infestation, skin damage, appetite
and any other untoward reactions. Specific observations
were noted with the help of livestock owners on 7th day for
rate of tick infestation, and 21st day for observing impact
of test medication.

Ectoparasites are major causative agents for skin lesions
in livestock such as allergic reactions and nodulations.
The control program should aim not only to reduce tick
burden, but also reduce skin lesions (Chanieet al., 2010).
The skin damage was codified through visual inspection by
livestock owners in terms of swelling (inflammation) and
nodule formation. The sum of ranks of subjects whose difference of score (d’s) were in the direction predicted under
H1 (T+=278) is presented in Table 2. The value of z as extreme is +3.11 have one tailed probability associated with
occurrence when Ho is true of 0.0009 (p value).The table
p value of z (α = .01, z = 3.65) was too small and in the
regions of rejection. The study found that medication had
significant effect in reducing skin lesions due to ectoparasite infestation. Further, the efficacy was also noticed over
tick infested animals of different age groups.

EXPERIMENTAL RESULTS

Results of On-Farm Experimentation

The study confirmed efficacy of indigenous medication on

Effect of Indigenous Veterinary Medications mixed tick infestation of Boophilus microplus and HyalomOver Hard Tick Infestation
ma spp. in clinical situation. Observations over a period of

A total of 38 samples were analysed statistically using Wil- 21 days did not show any re-occurrence of tick infestation.
coxon sign rank test to understand the efficacy of indigenous Implications of these findings are important for tick conmedications for control/containment of tick infestation. trol measures not only in study locale but elsewhere as well.
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Table 1: Effect of indigenous veterinary medication against ectoparasite infestation*
S No.

Name of cattle owner and animal description
(Species, Age)

1

JeevanjiDajiyajiRathod/Crossbred Calf/3 months old

3

RamajiDajiyajiRathod/Crossbred Calf/4 months

2

4

5

6

7

8

9

RamajiDajiyajiRathod/Crossbred Cow/7 years

LalshiShankarshiRathod/ Cross bred Cow/10 years
LalshiShankarshiRathod/Buffalo /5 years

LalshiShankarshiRathod/Buffalo /6 years

LalshiShankarshiRathod/Crossbred Cow/10 years

DasharathbhaiRatanbhaiRathod/cattle heifer/3 years

DasharathbhaiRatanbhaiRathod/cattle heifer/2.5 years

10 MukeshbhaiChavan/Crossbred Cow/4 years
11 SurendrashiRathod/Buffalo/6 years
12 SurendrashiRathod/Buffalo

13 SurendrashiRathod/Buffalo

14 SurendrashiRathod/Buffalo

15 NagasinghGabajiRathod/ Crossbred Cow/7 years

16 NagasinghGabajiRathod/ Crossbred Cow/4 years

17 GhanshyamjiShankarshiRathod/indigenouscow/8 years
18 RaghujiShankarshiRathod/Buffalo/3 years

19 JaswantshiShankarshiRathod/Buffalo/4 years

20 JaswantshishankarshiRathod/crossbred cow/5 years
21 Nagasingh Gabaji Rathod/ Crossbred Cow/5 years
22 RatanshiTakujiRathod/Crossbred Cow/5 years
23 KanujiTakujiRathod/Buffalo/8 years

24 KanujiTakujiRathod/Buffalo/7 years
*N=24; T+=300; T- = 0; z= 4.28

Score on three point scale
(efficacy of indigenous medication against mixed
population of Boophilus microplus and Hyalomma
spp.)

di Rank

1

3

2

+13.5

2

1

+1.5

Before (0 day)

After (7th day)

1

2

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

3

2

3

2

3

2

3

2

3

2

3

2

3

2

3

2

3

2

3

2

3

2

3

2

3

2

3

2

3

2

3

2

3

2

3

2

3

2

3

2

3

2

+1.5

+13.5

+13.5

+13.5

+13.5

+13.5

+13.5

+13.5

+13.5

+13.5

+13.5

+13.5

+13.5

+13.5

+13.5

+13.5

+13.5

+13.5

+13.5

+13.5

+13.5

+13.5

DISCUSSION, MEASUREMENT OF lem and voluntarily participated in experimentation so as
INTERVENTION IN CONTROL TO to observe clinical welfare on their animals. The study had
demonstrated a solution to an immediate societal problem
TICK INFESTATIONS
where livestock owners were part of research system. This is
in accordance with formal requirement of ensuring partic-

Filling
the
Void
of
Technological ipation of individuals through regular discussion (Albrecht
Alternatives, People’s Unrest and Desire for et al., 1989). The involvement of farming community in
New Challenge
evaluation of affordable technologies illustrates an example
The need for technologies depends upon nature of economic, environmental impact and production system.
Livestock owners were aware of their management practices and technological requirements were prioritized as
per their choice. Tick control was found to be most immediate necessity and community was geared to overcome
the challenge. The interactive meeting before and after
intervention, regular personnel interaction(s) during trial
period enabled them to choose alternative technology as
per their requirement. Each member had visualized prob-
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of nonlinear innovation model.

Evidence for Development
Assessment Methods

of

Farmer’s

The relative merits of farmer participatory versus more
technical approaches for livestock health care intervention
were discussed globally. However, there needs to be systematic field work to augment these broad characterizations (De Leeuwet al., 1995). Maiti et al., (2013) referred
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Table 2: Effect of indigenous veterinary medication against ectoparasite infestation*
S No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Name of cattle owner and animal
description (Species, Age)

Ectoparasite location site
on animal

Skin condition due to Boophilus microplus and Hyalomma spp. infestation

di

Rank

JeevanjiDajiyajiRathod/Crossbred
Calf/3 months old

Inguinal, Neck

S

Before (0 day)

After (21st day)
0

1

+10

Neck

S

0

1

+10

RamajiDajiyajiRathod/Crossbred
Calf/4 months

Inguinal, Neck

S, N

0

2

+22

LalshiShankarshiRathod/ Cross bred Neck
Cow/10 years

S

0

1

+10

LalshiShankarshiRathod/Buffalo /5
years

Inguinal

S

0

1

+10

LalshiShankarshiRathod/Buffalo /6
years

Neck

S

0

1

+10

LalshiShankarshiRathod/Crossbred
Cow/10 years

Neck

S

S, N

-2

-22

DasharathbhaiRatanbhaiRathod/
cattle heifer/3 years

Neck

S

0

1

+10

DasharathbhaiRatanbhaiRathod/
cattle heifer/2.5 years

All over body

S

0

1

+10

MukeshbhaiChavan/Crossbred
Cow/4 years

Neck

S

0

1

+10

SurendrashiRathod/Buffalo/6 years
SurendrashiRathod/Buffalo

Inguinal, Mammary gland

0

1

+10

SurendrashiRathod/Buffalo

Inguinal

S

Inguinal

N

0

1

+10

RamajiDajiyajiRathod/Crossbred
Cow/7 years

SurendrashiRathod/Buffalo

NagasinghGabajiRathod/ Crossbred
Cow/7 years

Inguinal

S

N

Neck

S, N

0
0
0

1
1
2

+10
+10
+22

NagasinghGabajiRathod/ Crossbred
Cow/4 years

Neck

S

0

1

+10

GhanshyamjiShankarshiRathod/
indigenous cow/8 years

Neck

S

0

1

+10

RaghujiShankarshiRathod/ Buffalo/3 years

Inguinal

S

0

1

+10

JaswantshiShankarshiRathod/Buffalo/4 years

Neck

S

0

1

+10

JaswantshishankarshiRathod/crossbred cow/5 years

Neck

S

0

1

+10

Nagasingh Gabaji Rathod/ Crossbred Cow/5 years

Inguinal, Neck

S

0

1

+10

RatanshiTakujiRathod/Crossbred
Cow/5 years

Neck

S, N

0

2

+22

KanujiTakujiRathod/Buffalo/8 years
KanujiTakujiRathod/Buffalo/7 years

Inguinal
Inguinal

S, N

0

2

+22

S

0

1

+10

*N=24; S= Swelling (Inflamed); N = Nodule; T+ = 278; T-=22; z= 3.65

that farming community has been doing informal experiments.Veterinarians value these pastoralist knowledge and
skill towards animal-health concerns and diagnosis of ailments (Catley and Leyland, 2001). Livestock owners had
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ability to differentiate disease condition, as they have more
empathy towards their animal and see themselves responsible for welfare (Odendaal, 1998). The purpose of this
study was to understand monitoring methods where evalNE
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uation criteria were set by livestock owners in discussion
with veterinary professionals.
Meeting livestock owners in their dairy society and immediate visit to clinically observe their affected animals
had desired effect in reinforcing their positive behaviour.
Each of these animals was observed clinically for at least
30 minutes. This had resulted in development of three
point rating scale using participant observation technique.
Farmers owing to visible impact of medications that was
easy to administer sustained the length of time required
for experimentation. Thus evaluation method, medication
available with them (hard inputs) and nature of observant
technique based on their wisdom may help in situation
wherein limited government veterinary facilities or record
keeping activities are involved.

Eradication of Ticks and Impact
Environment, an Illustrated Model

on

In most intervention programs, access to acaricides,
knowledge about vaccine, resource personnel ability to administer vaccine, drug, monitoring agency for control of
disease outbreaks were presumed to be available. However,
prevailing situation among pastoralists and surrounding
infrastructure facilities were not up to such expectations.
The price of an individual vaccination can range from
US$3.30 to US$12.60 indicating available solutions were
expensive, unsuitable for distribution and difficult to access
(Minjauw and Mcleod, 2003). Studies had confirmed that
control program for ticks had limitation when it involves
large number of livestock (Bowman, 2006; Jongejan and
Uilenberg, 1994). The strength of local community who
has been rearing livestock was not taken into consideration in intervention program. It is established fact that no
particular public-private partnership can cater to all animal
health inputs (Swallow et al., 1995). In this context, integrated control of ticks through indigenous medicinal system is paramount. The study had revealed that hard ticks
that were not responding to conventional acaricides were
controlled by indigenous medications. Hence, attention is
needed to replicate such illustrated model of participatory
technology development and to identify suitable methodologies to disseminate these cost effective solutions. Evaluation of these approaches enables practitioners to understand and cultivate necessary skills towards implementing
intervention program with people. This will help to enrich
knowledge in executing indigenous medications for betterment of welfare of livestock and ease in developing suitable framework.

Scaling up through Appropriate Policies

Developmental policies and research priorities were directed towards livestock disease outbreaks that were well articulated. The study reported that animal welfare is affected
by issues such as ectoparasite infestation that needs imme-
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diate attention. Effective linkages with communities along
with proper feedback mechanism are prerequisite for such
issues to emerge in mainstream activities. The medicines
that were working elsewhere did not have much impact
in local situation hence support system needs to overcome
such challenges in smallholder livestock production system. Research system has to assist livestock owners who
were seeking alternative solutions and utilize their knowledge by adopting suitable approaches. The study illustrated
that when livestock owners understand the problem, training took backseat and mobilization of community become
forefront. Hence, motivation of communities in terms of
sharing their time and resources are relevant. This helps
planners to devise strategies and for effective implementation of intervention activities. Research system, particularly formal institutions should contribute to diffusion of
knowledge and develop overall welfare standards in rural
society.

CONCLUSION(S)
We have observed that many livestock intervention programs begin at laboratory and view clientele primarily as
receiver. Accordingly, most of the National Development
Programs were devised for large-scale dissemination activities and miss the true nature of imminent problem facing community. Through the present study, it was amply
demonstrated that conventional ectoparacitiside that were
held as scientific package of practices were not effective.
Development of resistance, lack of attention to less dramatic ailments, prevalence or reoccurrence of tick population and environmental damage were discussed. Development of vaccine against tick population is also in the
pipeline and mixed reaction have been received while
promoting them under field conditions. The prevailing situation is found not only in India, but throughout world.
Hence, measures to control ectoparasite infestation surely
calls for solutions which are cost effective, have lesser implications to environment, better adopted and known to
farming community.
The study had examined impact beyond technological intervention and illustrated exciting features for intervention
in community. The need to gain trust and setting up of
social assets among villagers is functional responsibility before taking any pragmatic approach. The goodwill generated through such measures in turn reflected in community
participation. Natural resistance of community was found
to be dismal and led usage of technology in lesser duration
of time. Thus, different national systems need to rethink on
these lines for designing development program involving
livestock. The study is one such example to illustrate farmer
led innovation-intervention program is here to stay as an
alternative option.
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