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Abstract

Agricultural extension organizations worldwide face challenges of professional
competence among their employees. Planning, training and management of human
resources within extension organizations are essential to increase the capabilities and
overall effectiveness of extension personnel. This paper examines the training needs of
agricultural extension workers in the state of Himachal Pradesh, India, regarding organic
farming. Random sampling was used to select 65 extension personnel of the Himachal
Pradesh State Department of Agriculture (HPSDA) from within ten districts of the state.
The data are self reported scores collected with a structured instrument in which ten
aspects of organic farming were addressed. The results revealed that the majority of
extension workers reported medium to high training needs in seven specific areas: bio-
dynamic farming, homa farming, bio-rational pest management techniques, biological
methods of pest control, bio-fertilizer technology, record keeping/certification standards,
and grading/packing and marketing of organic produce. The majority of extension
workers reported low or no training needs in the areas of composting/vermicomposting,
green manuring/green leaf manuring, and crop rotations. There was no significant
relationship between age, educational qualifications, or service experience with identified
training needs. To achieve the potential for the uptake and successful implementation of
organic farming amongst Himachal Pradesh farmers, the training of HPSDA agricultural
extension workers could concentrate on improving their knowledge in the seven identified
areas of organic farming skills.

Keywords: Organic agriculture, training needs, extension officers, Himachal Pradesh,
India.

Introduction

Agriculture is the back bone of the Indian economy and plays a vital role in the overall
development of the nation (DES, 2012). About 70% of India’s population, that is 830
million people, reside in rural villages, and agriculture is their primary source of food,
fodder and fuel, as well as income to satisfy other needs (Agoramoorthy, 2008; Baruah &
Bora, 2008; Singh et al., 2007). However, Indian agriculture is facing serious challenges
because of its ever-increasing population, limited land and water availability, and
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degradation of natural resources. It is desirable to increase agricultural productivity in a
sustainable manner. The excessive use of agro-chemicals over past decades has
deteriorated soil health leading to declines of crop yields and produce quality (Yadav,
2011a).

Organic farming is a system involving the use of organic sources for crop nutrition,
biological sources for pest and disease management, recycling of farm and animal
wastes in order to increase as well as sustain productivity, and could be the most
appropriate development path for Indian agriculture. According to Rao (2000) organic
farming is an agriculture production system that sustains the demands of production
without interrupting the natural eco-system and with little or no dependence on chemical
fertilizers and other agricultural chemicals through the increased use of organic matter,
bio-fertilizers, reduced tillage, integrated pest management and the adoption of integrated
farming systems.

Organic agriculture has grown from 15.8 million hectares to 37.2 milllion hactares
worldwide in the course of a decade, and India rates fifth in the world for speed of uptake
(Paull, 2011a) and this has occurred with some support from the Indian government. India
ranks seventh in the world with 1.2 million hectares of certified organic agriculture, which
constitutes about 0.6% of India’s total cultivable area (Willer & Kilcher, 2011). India has
made substantial progress in organic farming with its national standards of organic
production (NSOP) and accreditation widely recognized, including by the European
Commission (EC) and the United State Department of Agriculture (USDA) (Wai, 2007;
Willer & Kilcher, 2009).

Himachal Pradesh is a hilly northern state of India with the majority of farmers having
rain-fed, marginal and small holdings (Singh et al., 1998) and with agriculture being their
primary source of food and nutritional security. The hill farming systems are organic in
nature by default and so they offer vast opportunities for commercialization. The state
government has identified organic farming as one of the important areas for agriculture
development and have launched a number of programmes for the promotion of organic
farming. An organic cluster project of 1200 ha at a cost of 26.7 million rupees (US
$490,000) has been launched (Rana, 2011) and the Japan International Cooperation
Agency (JICA) has funded a project of 3.21 billion rupees (US$58.7m) described as “crop
diversification promotion project” and with organic farming as one of its important
elements (www.hpagriculture.com/schemes).

Organic farming has the potential to become an important agri-business among the
farmers of the country in general, and marginal farmers of hilly states like Himachal
Pradesh in particular, owing to the premium returns from organic produce. However,
many organic farmers are not achieving the desired benefits as expected or technically
projected by the experts, mainly due to the farmers’ lack of technical know-how. This
situation has occurred particularly due to the lack of sound technical back-up support, as
organic farming is just in its infancy and requires considerable technical knowledge.

A review of the literature indicates variations and deficiencies in knowledge, skills and
ability among extension personnel (e.g. Wheeler, 2007, 2008). For the present
investigation, the training needs of agricultural extension officers were investigated (a) to
identify the training needs of extension personnel and (b) to determine the relationship, if
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any, between three independent variables (age, educational qualification, and service
experience) and training needs.

Materials and Methods

Research design and study area

An exploratory research design was used in the present investigation. The study on
training needs of agricultural extension workers of the Himachal Pradesh State
Department of Agriculture (HPSDA) about organic farming technology was conducted
during the year 2011 in the state of Himachal Pradesh, India (Figure 1). Himachal
Pradesh is situated in North-Western Himalayas between 30° 22' 40" N to 33° 12' 40"
north latitude and 75° 45' 55" E to 79° 04' 20" east longitude. Out of the 12 districts of the
state, a sample of 65 agricultural extension officers across the state (except for two
districts, Kinnaur and Lahaul & Spiti) was drawn randomly for the present investigation;
the sample size from each participating district is random (Table 1).

Himachal Pradesh

3

Figure 1. Location of study area.

Table 1. Geographic distribution of sample for assessing the training needs of extension
workers of HPSDA.

Districts Sample size
Kangra 8
Mandi 5
Kullu 7
Hamirpur 7
Chamba 9
Bilaspur 4
Sirmour 8
Una 8
Solan 4
Shimla 5
Total sample 65
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Tools of the data collection

Training needs were self-assessed and reported, using the perception by self method
(Singh 2000). A schedule of ten potential need areas was developed with the aid of
literature available on organic farming technologies (Table 3). The schedule was put
before the extension workers and were completed based on their self-assessment of their
own ability and job need level. The survey instrument included (i) ten questions pertaining
to ‘Level of ability’ which called for a rating by the respondent as ‘High’, ‘Medium’ or
‘Low’ (ii) ten questions on ‘Level of need of the job’ which also called for a rating ‘High’,
‘Medium’ or ‘Low’ and (iii) three demographic questions. The language of the instrument
was the local language of the region as applicable.

The ten identified organic farming need areas for the purposes of the present study were:
composting/vermi-composting; green manuring/green leaf manuring; crop rotations; bio-
fertilizer technology; bio-dynamic farming; homa farming; biological methods of pest
control; bio-rational pest management techniques; record keeping and certification
standards; and the grading/packing and marketing of organic produce. The list of ten
need areas is not an exhaustive list and there is some overlap between the areas (Table
3).

The so-called green revolution technologies created adverse effects on ecosystems due
to the excessive and imbalanced use of synthetic inputs. This situation has led to
identifying benign inputs like bio-fertilizers and the use of such natural products to help in
safeguarding the soil health as well as quality of products. Bio-fertilizers are an important
component in organic farming, they are an alternative to chemical fertilizers, stimulate
plant growth, activate soil biologically, restore natural soil fertility, provide protection
against drought and some soil borne diseases.

Composting can play an important role in solid waste management programs and can
greatly reduce the amount of waste going to landfill and besides it conserves resources,
reduces pollution and builds healthy soil. Green manuring is an important component of
organic farming as it not only maintains the soil fertility but also conserves soil moisture.

Two specific forms of organic agriculture, bio-dynamic farming and homa farming, were
included in the list of ten training topics of the study. Bio-dynamic farming is a form of
organic farming that was developed from agricultural lectures of Rudolf Steiner (Paull,
2011b). Homa farming is an Indian practice which derives from the Vedic science of bio-
energy denoting the process of removing the toxic conditions of the atmosphere through
the agency of fire. This means healing and purifying of the atmosphere with fire as the
medium. Homa farming involves the application of agnihotra and homa therapy
techniques in organic agriculture. The ash produced by the Hindu ritual agnihotra fire is
credited with having fertilizing as well as plant protecting qualities. Agnihotra is reputed to
heal the atmosphere, replenish the nutrients necessary for healthy organically grown
crops, and to have relevance in pest management (Pathak, 2011; Punam et al., 2011).

Another of the ten knowledge areas identified and included in the study was bio-rational
pest management techniques. Bio-rational pesticides are derived from a variety of
biological sources, including bacteria, viruses, fungi and protozoa, as well as chemical
analogues of naturally occurring biochemicals such as pheromones and insect growth
regulators (IGRs). They are considered third-generation pesticides that are
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environmentally sound and closely resemble or are identical to chemicals produced by
insects and plants. Most bio-rational insecticides are more effective against some insect
pests than others. They are typically target-specific and have little to no impact on non-
target organisms (Ware, 1989). As a result of such specificity, proper identification of a
target insect pest is essential. Bio-rational insecticides have relatively short residual
activity compared with synthetic chemical products, and therefore bio-rational products
must be applied when the pest is in its most vulnerable life stage, otherwise, applications
may be ineffective (Ware, 1989). Bio-rational insecticides are classified into two distinct
groups: biochemical and microbial. Biochemical products include hormones, enzymes,
pheromones and natural insect and plant growth regulators. Microbial products originate
from biological organisms such as bacteria, fungi, nematodes, protozoa and viruses
(Ware, 1989).

Determining job need level

For each need area, respondents were asked to indicate one out of three levels of job
need, viz. high, medium or low job need level, with corresponding scores of 3, 2, and 1
applied respectively. High, medium and low job need levels refer to high work need
frequency (daily/weekly need), moderate work need frequency (15 days to two months),
and low work need frequency (once in two to six months), respectively.

Determining ability level

The ability includes knowledge and skill in a particular aspect of a job. For each need
area, respondents were asked to indicate one out of three ability levels viz. low, medium,
and high ability with corresponding scores of 1, 2 and 3 applied, respectively. Low,
medium, high ability corresponds to ‘many mistakes’, ‘few mistakes’, and ‘no or very few
mistakes’ made while performing one’s job, respectively.

Determining Training Need

Depending on the ability level and the job need level, the level of the training need of
extension workers was determined by adopting the criteria which appear in Table 2
(Singh, 2000).

Table 2. Criteria for determining of training needs of extension personnel.

Level of need of the job | Level of ability | Training need

High Low High training need (HTN)
High Medium Moderate training need (MTN)
High High Low training need (LTN)
Medium Low Moderate training need (MTN)
Medium Medium Low training need (LTN)
Medium High No training need (NTN)

Low Low Moderate training need (MTN)
Low Medium No training need (NTN)

Low High No training need (NTN)
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In the present study ‘training needs’ was considered as the dependent variable while age,
educational qualification, and service experience were taken as independent variables.
The data collected were quantified, categorized and tabulated by using statistical tools
including frequency counts and percentages to draw conclusions. The effect of
independent variables on the dependent variable was studied by using the chi square test
of significance.

Results
Content of training needs

The data pertaining to training needs were collated and are presented in Table 3. For
three of the need areas (composting, green manuring and crop rotations) the majority of
the respondents recorded low to no training needs. For composting/ vermi-composting,
71% of respondents scored a low or no training need (Table 3). For green manuring 54%
of respondents reported a low or no training. For crop rotations 77% of respondents
scored a low or no training need (Table 3).

For the other seven knowledge areas the majority of respondents scored a medium to
high training need. For bio-fertilizer technology, 52% of the respondents reported medium
training needs followed by high training need of 22% leading to the conclusion that they
possessed inadequate knowledge. For both bio-dynamic farming and homa farming the
majority of the respondents scored medium to high training needs (Table 3). Plant
protection is a challenging aspect of organic farming. Plant diseases and pests are
associated with crop damage and sometimes crop failure, and 51% of extension
personnel reported medium training needs followed by high training needs of 26% in
biological methods of pest control. For bio-rational pest management techniques, the
majority of them reported medium or high training needs, 43% and 37% respectively.
Record keeping and certification standards are an important component in organic
farming without which the produce can not be sold as certified organic, and the majority
of respondents reported a medium (40%) or high (24%) training needs indicating that
they possessed inadequate knowledge in this area (Table 3). Without proper grading and
packing the best price in the market will not be achieved, and extension workers reported
training needs of medium (38%) and high (26%) in this area.

Of the 650 ratings of training needs recorded (65 respondents x 10 training areas), 41.7%
of all responses were for a specific ‘medium’ training need, and this was the most
common rating of specific needs. There were 20.6% of responses for a specific ‘high’
need, 28.9% of responses for a specific ‘low’ training need, and 8.8% of all responses
were for a specific ‘no’ training need (Table 3).
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Table 3. Training need of extension workers about organic farming components (N=65).

Training Need
HIGH MEDIUM LOW NO NEED
Sr.| Subject Matter of | No. No. No. No.
No| Training Need |(Frequ Percs/ntage (Freque Percsntage (Frequ Percc:/ntage (Frequ Perct:/ntage
ency) (%) ncy) (%) ency) (%) ency) (%)
Composting/
1. vermi-composting 1 1.54 18 27.69 32 49.23 14 21.54
Green manuring/
2. green leaf 6 9.23 24 36.92 20 30.77 15 23.08
manuring
3.| Crop rotations 0 0.00 15 23.08 37 56.92 13 20.00
Bio-Fertilizer
4, technology 14 21.54 34 52.31 15 23.08 2 3.08
5. Blodyamic | 49 | 2923 | 35 | 5385 | 9 | 1385 | 2 3.08
arming
6.| Homa farming 20 30.77 33 50.77 10 15.38 2 3.08
7.|Bologicalmethod | 47 | o545 | 33 | 5077 | 14 | 2154 | 1 1.54
of pest control
Bio-rational pest
8. management 24 36.92 28 43.08 12 18.46 1 1.54
techniques
Record keeping &
9. Certification 16 24.61 26 40.00 18 27.69 5 7.69
standards
Grading/packing &
10, marketing of 17 26.15 25 38.46 21 32.31 2 3.08
organic produce
TOTALS 134 | 20.62% | 271 | 41.69% | 188 | 28.92% 57 8.77%

Overall extent of training needs

The results pertaining to the extent of training needs of extension workers are presented
in Table 4. The overall extent of training need was determined by following the same
procedure as earlier adopted by Yadav et al. (2011d & 2012). In this method, the ability
level of the respondents were identified for each area as low, medium and high ability
level with corresponding scores of 1, 2 and 3 respectively. For each respondent, the
scores for all ten areas were added. This was the individual's overall ability level score.
The maximum obtainable score for all ten practices was 30 and the minimum 10. The
ability level of all the respondents were further categorized as low (a score of 10),
medium (11-20 score) or high (21-30 score). Similarly, the job need level of respondents
was established for each area as high, medium and low and assigned scores 3, 2 and 1
respectively. Then for each respondent, the scores for all ten areas were added. This was
the individual’s overall job need level score. The maximum obtainable score for all ten
areas was 30 and the minimum 10. These were then categorized as low (a score of 10),
medium (11- 20 score) and high (21-30 score). Based on the overall ability level score
and the overall job need level score, the overall extent of training need per respondent
was established by reapplying the matrix of Table 2 (Singh, 2000).

Using this method, the majority of the respondents scored an overall medium training
requirement. The result was that 69% of the respondents were rated as having an overall
medium training need and 31% of respondents were rated as having an overall low
training need in organic farming (Table 4).
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Table 4. Overall extent of training need about organic farming components (N=65).

Extent of training need

No. (Frequency)

Percentage (%)

MEDIUM

45

69.23

LOw

20

30.77

Relationship between independent variables and training needs

The data pertaining to the relationship of the three independent variables to the overall
extent of training need is presented in Table 5. The data revealed that all the independent
variables, age, education, and professional experience, showed non-significant
relationship with the overall extent of training needs of extension workers with chi square
values of 4.19, 4.98 and 4.86 respectively (Table 5).

Table 5. Relationship between selected independent variables and overall extent of training
need.

Particular Training need Chi square | Chi square |Significance
MEDIUM | LOW | Total Calculated | Tabulated | level (5%)

Age

'Young (24-35

bears) 17 3 20

Middle (36-46 19 5 17 419

years) 5.99 Non -

Old (47-57 years) 16 12 28 PR

Total 45 20 65 significant

Education

Matric 7 3 10

Matric+ Diploma 2 4 6

10+2 6 3 9

Graduate 13 6 19 Non -

Post Graduate 17 4 21 4.98 9.49 ianifi

Total 45 20 65 significant

Professional

experience

Up to 10 years 26 7 33

11-20 years 5 1 6 _

>20 years 14 12 26 4.86 5.99 i ":]‘?ffi‘cam

Total 45 20 65 'gni

Discussion

Knowledge is important component of behaviour and plays a major role in the covert and
overt behavior of human beings and training is the commonly used method to achieve a
direct impact on the knowledge and skills of clients. Grass root extension workers need to
be equipped with knowledge of a variety of technological skills which they can transfer
through needs based training. This can effect a diffusion of knowledge and innovations to
the target groups for the desired outcome of any technology.

In the present study where the majority of respondents scored medium to high training
needs for seven of the knowledge areas we speculate that this was probably due to their
poor exposure to sources of information and this has had a negative impact on the
knowledge level of extension officers in these areas (Wheeler 2008). With the increasing
consumer demand for organic, ‘natural’ and ‘green’ products, the medium to high training
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needs of extension workers signifies the importance of inclusion of organic farming
components in future training programmes of extension workers.

The respondents reported inadequate knowledge about organic plant protection
strategies including biological methods of pest control and bio-rational pest management
techniques and the majority of them rated medium to high needs in these areas which
could be due to their lack of exposure to appropriate knowledge, skills and awareness.
Earlier, Pillegowda et al. (1997), Prasad et al. (2000) and Yadav et al. (2011b) have also
reported plant protection as a most important training area in their respective studies.

Record keeping and certification standards are also a very important component of
organic farming for registration purposes and for achieving the premium returns for
certified organic produce. Similarly, without proper grading and packing the produce will
not fetch the best price in the market. In the present study, the majority of respondents
rated a medium to high training need in these areas which emphasises their importance.

The majority of the extension workers rated medium to high training needs in most of the
nominated areas of organic farming. Precision farming requires specific knowledge and
skills (Yadav et al. 2011b, 2011c). The overall medium training requirements as rated by
the majority of respondents could be due to the lack of exposure to workshops and
specific training opportunities. Earlier, Sood (1996), Barman et al. (2000) and Yadav et al.
(2011b, 2011c) also reported overall medium training needs for particular agricultural
knowledge areas in their studies.

Organic farming is a new area of agri-business which requires some specific knowledge
and skill. However, the selected characteristics of respondents (age, education and
service experience) did not show any significant relationship with overall extent of training
needs hence the null hypothesis was accepted with the conclusion that these
characteristics were not correlated with training need. Earlier, Shrestha (1983), Kaur
(1985) and Mahar (1992) also reported non-significant relationships among these
variables in their respective studies.

Conclusion

Organic agriculture is emerging as an important income generating oppportunity in the
state of Himachal Pradesh. The majority of the extension workers of the HPSDA reported
medium to high training needs for seven out of the ten topics of organic farming that were
examined. The three exceptions were composting/vermi-composting, green manuring/
green leaf manuring, and crop rotations where the majority of respondents scored a low
or no need.

The present study reports a need to upgrade the knowledge and skills of extension
workers in seven identified areas of organic farming technology. Therefore, training
courses on organic farming coupled with practical demonstrations on important areas
including bio-fertilizer technology, bio-dynamic farming, homa farming, biological pest
control, bio-rational pest management techniques, record keeping and certification
standards, grading/packing and marketing of organic produce should be organized to
update the knowledge and skill of the extension workers of HPSDA for the effective
transfer of such technology to their clients for harnessing the full potential of organic
agriculture.
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