Rengan Venkatram & Vadivelu Sakthirama (Tamil Nadu Agricultural
University)

Transferring agricultural technologies — Need to supplement the
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Abstract

The crop and the animal husbandry demands knowledge and skills as any other vocational enterprises.
Similar to inheritance of land and other assets by the heirs, the owned knowledge and skills are
transferred through self-learning or informal learning from one generation to the other. However, due
to commercialization of farm activities and their applications, the process of informal learning is now
taking different dimensions. Such commercialization also necessitated farmers to aspire for formal
trainings and to achieve faster transformations through agricultural technologies. These technologies
are being transferred to farmers by the experts mostly by formal trainings vis-a-vis formal learning.
The knowledge and skills already possessed by these farmers however need to be supplemented with
newer knowledge and skills acquired. This empirical study focusses on the type of trainings
undergone by farmers to acquire the technologies and also measures the nature of informal learnings
that took place even after these formal trainings. The study found that some fine-tunings or tinkering
of the technologies with traditional knowledge already possessed by the farmers become essential.
This could also lead to specialization and improve the adaptability. The farmers with their own
experience and self-learning found to improvise such skills.

1 Informal learning — The concept

Individuals acquire knowledge and skills through various means. Out of which, the formal
and informal means of learning is very well catalogued. In contrast to formal learning, the
informal learning however takes place outside the curricula of educational institutions and in
the process; there is no institutionally authorized instructors (Radakovi¢ & Antonijevi¢ 2013;
Mallett et al. 2009). The learnings could occur independently and sometimes group the
intended goals of the explicit curriculum (Etling 1993). The learning is thus not intentionally
accessed by the learner and hence neither structured nor institutionalized (Smith & Clayton
2009). It can be also intentional or unintentional and is encouraged by the development of
techniques and technologies. The goal of learning through informal means is largely for
personal development rather than economic efficiency (Mokhtar 2010; Mezirow 2008).
Nevertheless, informal learning in an information society gives endless opportunities
(Livingstone 1999; Schugurensky 2000; Dissanayeke et al. 2014; Dissanayeke et al. 2015).
There is also no time-line to acquire such knowledge as learning occurs anytime and
anywhere. Thus, informal learning is much more flexible and not time bound.
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1.1 Informal learning in agriculture

Informal learning in agricultural sector plays a vital role, especially when farmers are
engaged in crop and livestock production. The farmers perform various farm operations and
these are operated largely by farm families (Rama Rao et al. 2017). In the recent years, these
farm operations are becoming increasingly complex due to various reasons and the
application of wide range of technologies and practices is one of the factors for the
complexity (Oreszczyn et al. 2010). Generally, these farm operations are being performed not
necessarily by fully understanding the scientific principles. In many of the situations, the
farmers, as indigenous community share the agricultural knowledge that is accumulated over
generations. A part of this knowledge is documented and transmitted through local languages
and a major portion is still not recorded and remains confined to local communities (Lakshmi
Poorna et al. 2014). In India, many of the farming communities have been traditionally
organized around a social ecology that included clans or family connections and share their
knowledge mostly through informal ways. The informal learning and knowledge transfer is
thus an important part of agricultural enterprises in production of crops and livestock, storage
after harvest, processing and marketing of products.

Shukla et al. (2017) while studying about communities from the remote rural regions of India
stated that young learners’ informal learning experiences often come through their
interactions with local agriculture and the environment in which they and their families work
and learn. Informal learning experiences are thus observed to be a part of ‘indigenous
knowledge systems’, a concept varyingly described as traditional knowledge, local
knowledge, traditional ecological knowledge, rural people’s knowledge and subaltern
knowledge (Strauss 2016). However, due to complexity and commercialization of farm
activities and their applications, the process of informal learning is now taking different
dimensions. These commercialized activities also necessitate farmers to aspire for formal
trainings and achieve speedy transformations through agricultural technologies by such
trainings. Hence, these agricultural technologies are being transferred to farmers by the
experts mostly through formal trainings vis-a-vis formal learning.

Therefore, the knowledge and skills already gained by the farmers, however, need to be
supplemented with newer knowledge and skills acquired, what we establish here as the
learning-mix and the contemplation is that informal learning takes place even after the formal
trainings. This is what we conceptualize in this study as tinkering of the knowledge already
possessed by the farmers through informal learning and later acquired through formal
trainings.

2 Objective of the study

The specific objectives of this study are three folds:

— To analyse the application of various informal learning experiences in farm operations
— To identify the nature of formal trainings acquired by the farmers and
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— To map and evaluate the blending of informal learning experiences with the formal
training

3 Sampling and analysis

A multi-stage random sampling technique was followed in selecting the respondents. In the
first stage, Dharmapuri district of Tamil Nadu was selected based on the following criteria.
As per the 2011 census, this district had the lowest literacy rate (68.5 per cent) as against the
overall literacy rate of 80.1 per cent in Tamil Nadu State (Government of Tamil Nadu 2016).
Moreover, as per the Human Development Index, this district has occupied the lowest
position among the 31 districts in the State. Hence, many training programs and welfare
measures were undertaken by various agencies in this district. In the next stage of sampling,
from eight blocks in the district, one block was selected at random. From this block, three
villages were selected at random and from each village, ten farmers were selected at random.
Thus, 30 farmers were selected for the study. Personal interview was conducted with
structured questionnaire to collect the primary data from the farmers.

Farmers were found to apply their knowledge and skills in three major decision making areas
namely crop-livestock production, storage-processing and marketing vis-a-vis the market
channel and price discovery. The skills acquired through formal trainings supplemented the
above decision-making areas. The application of informal learning in farm operations was
done in this study based on the conventional three forms of learning namely self-directed
learning, incidental and socialization (Schugurensky 2000). Further, we developed a modified
mapping framework to visualize the fine-tuning (tinkering) of formal trainings with the
informal learnings. It is also found that while data collection, few farmers did not undergo
any formal training. The application of informal learning experiences and issues related to
farm decision-making areas by the farmers who had no formal trainings was also evaluated.

4 Findings and discussion

4.1 Demographic Profile of the sample respondents

The Table 1 below presents the demographic details of the sample respondents who were
interviewed.

Table 1:  Profile of the respondents.

Particulars Number of respondents ] Percentage
1. Gender

Male 24 80.0
Female 6 20.0

2. Education

Iliterate 7 23.3
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Literate 23 76.7
Farming business 21 70.0
Farming + other business 9 30.0
4. Parent’s occupation

Farming 28 93.3
Other than farming 2 6.7
5. Other characteristics Range Mean
Age (years) 32-59 47.1
Farming experience (years) 4-50 26.5
Land holding size (hectare) 0.61-24.5 4.1

Out of the 30 respondents, who were interviewed, 24 were (80 per cent) male farmers and
only six were women (20 per cent). Majority of the respondents (76.7 per cent) were literates
with educational attainments ranging from primary school education to graduation. There
were seven respondents who were illiterates. Though farming was the main occupation of 70
per cent of the respondents, few farmers (30 per cent) were engaged in other business
activities but related to farming i.e. trading in local market, lending farm machinery etc. The
parents of most of the sample farmers (93.3 per cent) had farming as the major occupation
and only 6.7 per cent of the parents of the sample farmers had business other than farming.
The average age of the respondent was 47 years and they had on 27 years of farming
experience with an average land holding size of four hectares.

4.2 Application of informal learning experiences in crop production and marketing

The farmer-respondents while performing the various field operations applied their informal
learning experiences in three forms. Certain operations are carried out intentionally and
consciously without much external influences (self-directed), few operations are carried out
unintentionally but consciously (incidental). Here farmers did not have any previous
intentions of learning out of their experience and after practicing few operations, they felt that
they had gained additional learnings. There are some practices followed by the farmers due to
values, attitudes and skills, which have been followed long, time (socialization).

In this study, the crop production operations were classified under six major categories
namely land preparation practices, seeds and sowing, application of fertilizer, application of
manures, plant protection and other activities including inter cultivation, handling of
machinery and harvesting. Each major operation has sub-components. The details of
application of informal learning in different farm operations are pictorially presented in
Figure 1.
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Figure 1:  Application of informal learning in crop production

The Figure 1 indicates that socialization form of learning is more prominently seen while
performing operations like formation of ridges and furrows, storage of seeds for further use in
cultivation, production of compost and carrying certain operations in time (seasonal
knowledge). The farmers had developed their own values and attitudes and internalized these
while performing some of the farm operations. Such age-old values were acquired from their
parents and also from fellow farmers. Further, the self-directed operations are more
prominent in seed sowing, input sourcing, application of fertilizer etc. Among these
operations, generally application of fertilizer is involved assistance from educator.
Nevertheless, the farmers with their own learnings and experiences had fine-tuned the dosage
and time of application. Interestingly, it could be seen that the operations like ploughing, inter
cultivation were done unintentionally and consciously by experience. The farmers also felt
that they had learnt and were aware of serious consequences like reduction in yield, weed
infestation and poor quality inputs if these operations are not followed promptly.

In the case of selling of farm produce (a next major decision making area), it was found that
the sample respondents used to sell their farm produce through different channels. There were
four major channels through which the farmers sold their outputs (Table 2). Despite the
factors influencing the choice of market channel are many, price is one of the major factors
that decides the choice.
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Table 2:  Selection of market channel

Market channel Number of respondents* | Percentage
Sale at farm gate 16 31,4
Village Market 17 33,3
Retail store 7 13,7
Through Farmer’s Association 11 21,6

*Multiple responses due to selling of different crop produce

Most of the farmers disposed their farm produce either at farm gate or in nearby village
markets. The decision to sell the produce through a particular channel was taken either by
adopting own pricing mechanism or with the help of others (informal means). Farmers had
also undergone formal training to sell the farm produce. Table 3 presents the price discovery
methods adapted by the farmers.

Table 3:  Price discovery mechanism to sell farm produce

Methods Total Percentage
Informal methods

a. Own Decision 22 73.3

b. Help of others 6 20.0
Formal Training 2 6.7

Farmers who had followed price discovery mechanism were found to sell a farm produce
either through own decision or with the help of others. Two farmers had undergone formal
training to understand and to receive the information on market prices in different markets. It
could be seen that almost 93.4 per cent of the farmers followed only informal means to
discover prices and selling the farm produce either through taking own decisions based on
their past experience or through the help of others.

4.3 Formal training

The major farm operations with regard to crop cultivation are land preparation, sowing,
manuring and fertilizer application, plant protection and harvesting. The allied agricultural
enterprises are livestock rearing, poultry, mushroom cultivation, sericulture. Depending on
household goals, family-labour and other resource availabilities, these farm activities are
practiced by the farmers as a potential way of raising and stabilizing productivity and
profitability levels. Each activity is linked in a way that there is combination of skills
acquired either through informal and formal means of learnings. The farmers had participated
in various formal trainings to acquire new knowledge and skills. Such trainings were
organized by Government agencies, Academic and Research institutions and Non-
Governmental Agencies. The major objective of such trainings was to transfer specific
technologies with skills. It was observed that the trainings were organized frequently and
participation of farmers in such trainings is purely voluntary and most of the trainings were
offered at free of cost.
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Thus, there were farmers who volunteered themselves in participation of trainings. However,
few farmers did not participate any such trainings. Hence, the sample respondents were
categorized into two: those who attended formal training (attendants) and those who had no
formal training (non-attendants). Out of the total 30 respondents, 22 respondents had
undergone formal trainings and the remaining eight respondents did not attend any such
trainings. The nature of trainings attended by the respondents was related to processing of
millets, organic cultivation, compost making, mushroom production and agro-forestry. The
duration of the trainings ranged from one day to a maximum of seven days.

4.4 Mapping of informal learning

1.1.1 Modifications through informal learning experience

We proposed in this study a mapping framework in order to understand the tinkering of
formal trainings with informal learnings or vice-versa. All the farmers who had attended
formal trainings did not attempt any modifications or improvements over the current practices
at the time of interview. The level of the technology adoption and further improvements of
technology practices of farmers may differ from farmer to farmer. It is also influenced by
different factors like ability, skill, knowledge level, perception, resources, environment etc.
Thus, only 12 farmers, out of 22 farmers who had formal training, had made such
modifications either in the Same Subject Fields (SSF) where they were trained or Different
Subject Fields (DSF). It was found that nine out of 12 farmers had made modifications or
improvements in the SSF by putting their informal learning experiences and only three
farmers used the knowledge for modifications or improvements in DSF.

Mrs. Kanaga is working as labourer in a Farmer’s association producing millet based food
products. She said: ‘I learned processing techniques of millets from my work. Then | thought
why don’t I try a health drink for myself with these ingredients for my children. I succeeded.’

The above respondent has used her formal work experience with the traditional practice of
preparing the health drink from millets and modified the techniques to succeed.

Mr. Malaiyappan said: ‘I found coconut leaves used for shading the vermicomposting yard to
minimize evaporation. | used this idea and applied in my farm with coconut leaves and
coconut waste from fiber industry (coco peat) during summer to avoid evaporation in between
the rows of planting area.’

Mulching is an age-old practice to minimize water lose due to evaporation in agricultural
fields. The respondent was looking for right material and found suitable material. Similarly,
the other respondents also made modifications and the details of nature of different formal
trainings attended by the respondents and blending of the informal learning are presented in
Table 4 below

Table 4:  Nature of training and Modifications through Informal learning

| Nature of formal training | Number of | Type of Modification/Improvements |
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respondents made
attended
training
Compost Making 3 Introduction of new cage structure for
bird rearing, acquiring new earth worm
species from neighbouring State and
use of new mulching material
Labour in Organic Farmer’s 2 Preparation of new health drink and
Association snacks and ready to eat foods from
millets
Crop Cultivation 2 New method of feeding goats,
application pruning and layering
techniques of other fruit crops
Organic Agriculture 3 Use of new plant materials for pest
control and green manuring in
cultivation
Agro Forestry 1 Introduction of traditional trees in agro-
forestry models
Mushroom Production 1 Low cost structure and use of tree
shade in mushroom production

The different types of training undergone by the respondents and the nature of modification
or improvements made by mixing the formal and informal learning would indicate that
farmers after undergoing various trainings continue to apply the knowledge and skills related
either to trainings or even in other areas.

1.1.2 Mapping framework

As we discussed earlier, informal learning could occur from any formal learning platform or
through informal learning platform by own or others in the same discipline (SSF) or in
another discipline (DSF).

Based on the intention of the persons, while informal learning, knowledge is made available
and it is up to the individual to use it to learn or not; it is always the intention to learn that
counts. The decision is up to the individual accessing the information (European Union
2016). Normally, learning process influenced by personal factors of learner, i.e. knowledge,
skill, education, attitude etc. and environmental factors like resources, infrastructure etc.
(Cameron & Harrison 2012). Hence, mapping of way of occurrence of informal learning
through formal training platform could add value to understanding.

Elaborating the above discussion, the blending of both formal and informal learning
experiences is done by designing a mapping framework of learning levels where five
components are suggested namely, nature of innovation, implementation phase, access level,
impact area and target. The modifications or improvements are fitted within these five
components illustrating the interconnections and indicating the nature of blending among the
various components and also within each component (Figure 2)
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Figure 2: Mapping of informal and formal learning

In case of nature of innovation, most of the farmers (50 per cent) were able to bring
innovative elements (radical) in their applications, the efforts were ‘incremental’ to two
farmers and ‘disruptive’ (comprehensive change) for four farmers. The farmers implemented
their innovations at ‘pilot’ level and the access level was either ‘local’ or ‘regional’ due to
only limited expansion for such innovations. The impact that it could create among fellow
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farmers is possible either through ‘process’ (affecting the practice of others) and through
introduction new ‘services’ (new means) to expand at organization level like Farmer’s
Association. Though the new learning experiences are felt by the farmers mostly as ‘single
actors’ (specific group), it is likely that these new learning experiences could also influence
diverse set of stakeholders (multiple actors) like agro input suppliers, raw material suppliers
and so on. Thus, the overall outcome of fine-tuning of the experiences gained through both
informal and formal system of learning was fruitful as it brought some progressiveness.

5 Conclusion

This study has revealed that agricultural operations are being carried out as any other
vocational enterprises. Most of such operations have been carried out through informal
learning experiences. However, commercialization of farm activities necessitated farmers to
undergo for formal trainings. In most of such formal trainings technologies are being
transferred to farmers by the experts. The knowledge and skills gained through such
exposures are found to supplement the informal learning experiences. It is also found that
some fine-tuning or tinkering of operations through both the means of learning has occurred.
The farmers with their own experience and self-learning found to improvise such skills. The
outcomes of such effort taken by the farmers were fruitful and brought many innovativeness.

Reference

Cameron, R. & Harrison, J. L. (2012). The interrelatedness of formal, non-formal and
informal learning: Evidence from labour market program participants. In: Australian Journal
of Adult Learning, 52, 2, 277-309. Online: https://files.eric.ed.gov/fulltext/EJ1000165.pdf
(retrieved 18.12.2017).

Dissanayeke, U., Hewagamage, K. P., Ramberg, R., & Wikramanayake, G. (2014). Study to
initiate mobile learning among a group of young farmers from Kandy district: An activity
theory based approach. In: Tropical Agricultural Research, 26, 1, 26-38.

Dissanayeke, U., Perera, A., Hewagamage, K.P., & Wikramanayake., G.N. (2015). Mobile
based collaborative learning tool to facilitate instructor-mediated informal learning in
agriculture. Conference Paper, 2015 Fifteenth International Conference on Advances in ICT
for Emerging Regions (ICTer). Online:
https://www.researchgate.net/publication/304291067_Moabile_based_collaborative learning_t
ool_to_facilitate instructor-mediated_informal_learning_in_agriculture (retrieved
26.05.2017).

Etling, A. (1993). What is non formal education? In: Journal of Agricultural Education, 34, 4,
72-76.

European Union (2016). Classification of Learning Activities (CLA) — Manual — 2016
edition. Luxembourg: European Union. Online:
http://ec.europa.eu/eurostat/documents/3859598/7659750/KS-GQ-15-011-EN-
N.pdf/978de2eb-5fc9-4447-84d6-d0b5f7bee723 (retrieved 26.05.2017).

© VENKATRAM/SAKTHIRAMA (2018) www.tvet-online.asia Issue 10 10



http://www.tvet-online.asia/
https://files.eric.ed.gov/fulltext/EJ1000165.pdf
https://www.researchgate.net/publication/304291067_Mobile_based_collaborative_learning_tool_to_facilitate_instructor-mediated_informal_learning_in_agriculture
https://www.researchgate.net/publication/304291067_Mobile_based_collaborative_learning_tool_to_facilitate_instructor-mediated_informal_learning_in_agriculture
http://ec.europa.eu/eurostat/documents/3859598/7659750/KS-GQ-15-011-EN-N.pdf/978de2eb-5fc9-4447-84d6-d0b5f7bee723
http://ec.europa.eu/eurostat/documents/3859598/7659750/KS-GQ-15-011-EN-N.pdf/978de2eb-5fc9-4447-84d6-d0b5f7bee723

Government of Tamil Nadu (2016). Statistical hand book 2016. Online:
http://www.tn.gov.in/deptst/areaandpopulation.pdf (retrieved 26.05.2017).

Lakshmi Poorna, R., Mymoon, M., & Hariharan, A. (2014). Preservation and protection of
traditional knowledge: Diverse documentation initiatives across the globe. In: Current
Science, 107, 8, 1240-1246.

Livingstone, D. W. (1999). Exploring the Icebergs of Adult Learning: Findings of the First
Canadian Survey of Informal Learning Practices. WALL Working Paper No. 10. Online:
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.594.2582&rep=repl&type=pdf
(retrieved 26.05.17).

Mallett, C. J., Trudel, P., Lyle, J., & Rynne, S. B. (2009). Formal vs. informal coach
education. In: International Journal of Sports Science & Coaching, 4, 3, 325-364.

Mezirow, J. (2008). An Overview of Transformative Learning. In Sutherland, P. & Crowther,
J. (eds.): Lifelong Learning: Concepts and Contexts. London: Routledge, 25-37.

Mokhtar, 1. A. (2010). Formal and informal learning opportunities in government
organisations: Experiences of public sector employees from six Asian nations. In: Australian
Journal of Adult Learning, 50, 2, 387-410.

Oreszczyn, S., Lane, A., & Carr, S. (2010). The role of networks of practice and webs of
influencers on farmers’ engagement with and learning about agricultural innovations. In:
Journal of Rural Studies, 26, 404-417.

Panagiotis, G. K., Bocconi, S., & Punie, Y. (2012). Towards a Mapping Framework of ICT-
enabled Innovation for Learning. European Commission, JRC Scientific and Policy Reports.
Luxembourg: European Union. Online:
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC72277/jrc72277.pdf (retrieved
26.05.2017).

Radakovi¢, M. & Antonijevi¢, S. (2013). Balance between Formal and Informal Learning —
Experience and Challenges of Civil Servants Training in Serbia. The 21st NISPAcee Annual
Conference. Online:
http://www.nispa.org/files/conferences/2013/papers/201304151202190.Paper_Radakovic.pdf
?fs_papersPage=4 (retrieved 26.05.2017).

Rama Rao, C. A, Raju, B. M. K., Samuel, J., Dupdal, R., Sudhakar Reddy, P., Yella Reddy,
D., Ravindranath, E., Rajeshwar, M., & Srinivasa Rao, C. (2017). Economic analysis of
farming systems: Capturing the systemic aspects. In: Agricultural Economics Research
Review, 30, 1, 37-45.

Schugurensky, D. (2000). The Forms of Informal Learning: Towards a Conceptualization of
the Field. WALL Working Paper No. 19. Online:
https://tspace.library.utoronto.ca/bitstream/1807/2733/2/19formsofinformal.pdf (retrieved
26.05.17).

Shukla, S., Barkman, J., & Patel, K. (2017). Weaving indigenous agricultural knowledge with
formal education to enhance community food security: School competition as a pedagogical
space in rural Anchetty, India. In: Pedagogy, Culture & Society, 25, 1, 87-103.

© VENKATRAM/SAKTHIRAMA (2018) www.tvet-online.asia Issue 10 11



http://www.tvet-online.asia/
http://www.tn.gov.in/deptst/areaandpopulation.pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.594.2582&rep=rep1&type=pdf
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC72277/jrc72277.pdf
http://www.nispa.org/files/conferences/2013/papers/201304151202190.Paper_Radakovic.pdf?fs_papersPage=4
http://www.nispa.org/files/conferences/2013/papers/201304151202190.Paper_Radakovic.pdf?fs_papersPage=4
https://tspace.library.utoronto.ca/bitstream/1807/2733/2/19formsofinformal.pdf

Smith, L. & Clayton, B. (2009). Recognising Non-Formal and Informal Learning: Participant
Insights and Perspectives. Adelaide: NCVER. Online:
https://www.ncver.edu.au/ _data/assets/file/0016/4534/nr07501.pdf (retrieved 28.06.17).

Strauss, A. (2016). Farmers facing change: The Role of Informal Knowledge and Social
Learning. In Heinschink, K., Oedl-Wieser, T., Sinabell, F., Stern, T., & Tribl, C. (eds.):
Jahrbuch der Osterreichischen Gesellschaft fiir Agrarékonomie, Band 25. Wien: Facultas,
169-178. Online:

http://oega.boku.ac.at/fileadmin/user_upload/Tagung/2015/Band_25/17_ 26 Strauss-
OEGA JB15_end.pdf (retrieved 26.05.17).

L)
TVET@QS la The Online Journal for Technical and Vocational Education and Training in Asia

CITATION:

Venkatram, R., Sakthirama, V. (2018). Transferring agricultural technologies — Need to
supplement the formal learning with informal learning. In: TVET®Asiqa, issue 10, 1-13. Online:
http://www.tvet-online.asia/issue10/venkatram etal tvet10.pdf (retrieved 31.01.2018)

This document is published under a Creative Commons Attribution-NonCommercial-NoDerivs3.0 License

[@osle)

Author(s) Profile

Prof. Dr. Rengan Venkatram
Director, Planning and Monitoring

Tamil Nadu Agricultural University,
India

Email: dr.venkatrengan@rediffmail.com

© VENKATRAM/SAKTHIRAMA (2018) www.tvet-online.asia Issue 10 12


http://www.tvet-online.asia/
https://www.ncver.edu.au/__data/assets/file/0016/4534/nr07501.pdf
http://oega.boku.ac.at/fileadmin/user_upload/Tagung/2015/Band_25/17_26_Strauss-OEGA_JB15_end.pdf
http://oega.boku.ac.at/fileadmin/user_upload/Tagung/2015/Band_25/17_26_Strauss-OEGA_JB15_end.pdf
http://www.tvet-online.asia/issue10/venkatram_etal_tvet10.pdf
mailto:dr.venkatrengan@rediffmail.com

Dr. Vadivelu Sakthirama
Post Doctoral Fellow

Tamil Nadu Agricultural University,
India

Email: sakthirama@gmail.com

© VENKATRAM/SAKTHIRAMA (2018) www.tvet-online.asia

Issue 10

13


http://www.tvet-online.asia/
mailto:sakthirama@gmail.com

