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Deter minantsof Women’sParticipationin Agricultural
Extension Servicesamong Rural Women Farmersin
YilmanadensaDistrict, Northwest Ethiopia

BirhaneAnagaw Abebe'& Biruk Yazie?

Abstract

Wbmen play a very significant role in agricultural production in Ethiopia
by contributing between 40-60 per cent of labour to agricultural production.
Despite this, rural women farmers in Ethiopia including Yilmanadensa
district rarely enjoy extension services and have little contact with extension
service organizations. The low participation of women farmers in
agricultural extension services in Yilmanadensa district is the main reason
for conducting this study. Therefore, this study is conducted to investigate
the determinant factors of women’s participation in agricultural extension
services in Yilmanadensa district. The study adopted cross-sectional survey
research design. The paper is based on a review of literature and an
analysis of data collected from127 sample respondents using a semi-
structured questionnaire. Qualitative data were collected through key
informant interviews and focus group discussions. Binary logit regression
was employed to analyse the collected data. It was found that farming
experience, sex of the development agent and access to credit shows
significant and positive relation with participation whereas, time spent on
domestic activities and sex of the household headship shows significant
and negative relationship with women’s participation.Thus, appropriate
number of female agricultural extension workers should be assigned, labor
saving and women friendly technologies should be promoted and
disseminated through the extension system.

Key Words:  Rural Women, Participation, Agricultural Extension Services, Yilmanadensa
District, Ethiopia
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2 Birhane Anagaw Abebeand Biruk Yazie

I ntroduction

Women being anintegral part of afarming household provide 60 to 80 per cent
of all agricultural labor. Various researches conducted on the contribution of
women to agricultural development in the devel oping countries (FAO 20114)
suggest that women's contribution to the farm work is as high as between 50
and 75 per cent of thetotal farm task performed and 79 per cent of womenin
least devel oped countrieswho are economically active report that agriculture
istheir primary economic activity (Doss, 2011). The contribution of thewomen
ranges from tasks such as land preparation, planting, weeding, fertilizer
application, harvesting, threshing, storing, food processing, milling,
transportation and marketing aswell as the management of livestock (World
Bank, 2010, Rahman & Ibrahim, 2007).However, their contribution is often
overlooked dueto some socia barriersand gender bias.

Rural women in Ethiopia play a dominant and important role in agricultural
production in the country. In Ethiopia, women take the leading role in
agricultural activities, making up to 60-80 per cent of the labour force (FAO,
2010a; Cohen and Lemma, 2011; CSA, 2014). Rural women are intimately
involvedinal aspectsof agricultural production such asland preparation, hoeing,
weeding, harvesting, threshing, transportation and usage (Cohen and Lemma,
2011; CSA, 2014). This contributes to ensure food security, suppress
inflationary pressure and supply inputsfor industry (CFGB, 2015).

They are however accorded little attention. Consequently, there are some
constraintsfacing the rural women’sadoption of agricultura innovation which
includefailure of extension workersto reach them, lack of incentivefor adoption
of innovation, limited accessto credit inputsand lack of accessto membership
In cooperatives and other rural organizations (Ogundiran, 2013; FAO, 2010b).

The role of extension today is not only technology transfer and training of
farmers but also includes food security, empowering farmers, dealing with
marketing issues, addressing resource conservation and nutrition issues.
Moreover, the extension system should tacklethe hurdlesthat women facein
agricultural production, asthese services provideameansfor womento learn
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Deter minants of WWomen Participation in Agricultural Extension Servicesamong rural women farmers... 3

new or improved production techniques, empower them to receivetraining and
advice, to organize themselves ( Ogundiran, 2013; ljeoma & Adesope, 2015;
apantaku & Oyegunle, 2016).

However, women rarely enjoy extension services and have little contact with
extension service organizations. Empirical studies revealed that women
received only five per cent of the total extension resourcesall over theworld
dedicated to programs for female farmers. Women form just 15 per cent of
extension personnel in the world and their roles also remain largely
unrecognized and they have been virtually ignored by agricultural intervention
programs (World Bank, 2010; Ogundiran, 2013). Thefailureto recognizethe
different roles of males and femalesis costly because it results in misguided
projectsand programs, foregone agricultura output and incomes, and food and
nutrition insecurity (FAO, 2010b; Apantaku & Oyegunle, 2016).

TheNational Policy of Ethiopiaonwomen, formulatedin 1993, ensuresgender
equality in programme implementation at all levels of government. The
government introduced PASDEP (Plan for Accelerated and Sustained
Development to End Poverty). Annual progress report 2007/8 states that
PASDEPamsto reach all femal e headed househol dsand 30 per cent of married
femalesin agricultural extension programs. However, according to the Growth
and Transformation Plan-I (GTP-1) document of the Ethiopian government,
increasing extension services to female farmers in rural areas remains
challenging (Mengistie, 2015).

Inrural Ethiopiain general rural women farmersinthe study areasin particular
havelimited participation in agricultural extension services (Quisumbinget al.
2014). That iswhy, traditionally women arenot considered as“farmers’ which
Isapredominant problem in many devel oping countries (World Bank, 2010;
Cohenand Lemma, 2011). Evenif femalesdo participatein extension services,
they may not be given equal recognition for their responsibilities and skills.
They are also restricted and marginalized in terms of providing equal
responsibilities, decision making power and access and control over resources.
Thisisbecausefarmersand farming activities continueto be perceived as“male”’

Journal of Agricultural Extension Management Vol. XX No. (1) 2019



4 Birhane Anagaw Abebeand Biruk Yazie

by plannersand agricultural servicedeliverers, thereby ignoring theimportant
and increasing rolefemalesplay in agriculture. Moreover, technology packages
delivered by extension services sometimes reinforce stereotypic divisions of
labour (Manfreet a. 2013). Theannua report of Yilmanadensadistrict indicated
that women farmersrarely participatein agricultural extension servicesinthe
district (District Agricultural Office, 2018).Therefore, this study seeks to
Investigate the determinate factorsinfluencing rural women’sparticipationin
agricultural extension servicesin Yilmanadensadistrict.

Resear ch M ethodology

The study was conducted in Yilmanadensadistrict, Amhararegion, Ethiopia.
Thedistrictis441 km away from AddisAbaba, capital city of Ethiopiaand 42
km from Bahir Dar, the regional capital. Geographically, the study arealies
within11°38' 24"'-11°42'0"" N latitude and 37°28' 48" -37°32' 24" E longitude
with an areacoverage of 99180 hectares. Thealtitude of thedistrict isbetween
1800 and 3200 m.a.s.| with average rainfall of 1270mm/year and average
temperature of 16°C (District Agricultural Office, 2018). Thetotal population
of Yilmanadensa district is 222631,0f which 108159 are males and 114472
are females. Agriculture is the predominant occupation of the people in the
district (ibid).

Thisresearch employed both qualitative and quantitative approaches. The study
adopted cross-sectional survey research design and employed three stage
sampling.

Among the 35 rural kebelesinthedistrict, threerural kebeles (thelowest level
of government in terms of geographical jurisdiction in Ethiopiaheaded by the
K ebel e chairperson) namely Debrermewi, Adethana, and Kelilet were selected
using s mplerandom sampling technique. The househol dswere stratified based
on the participation in agricultural extension services, as participantsand non-
participants.Then, simple random sampling technique was used to select
participants and non-participantsfrom thelist available with the devel opment
agentsinthethreerural kebeles. Probability proportion to sizetechniquewas
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used to determinethe sample size from each selected kebele. Thesamplesize
for collecting quantitative datafor this research was determined based on the
formulaproposed by Cochran (1977).

N
1t N(e)2
Where n=the samplesize
N = total number of households
e=margina error or degree of accuracy 8% (given by researcher)
1= designates the probability of the occurrence of event

N 695
T 1+ N(e)2 1+ 695 (0.08)2

n

= 127

Therefore, a total of 127 women were selected from a total of
695 househol ds. The details of the sel ected sample household are presented in
Tablel.

Table 1. Details of total number of households and sampled households

Study | Sampled | Total number of HHs Sampled household heads
area | kebeles
Yilman Participants| Non- Total| Participants| Non - Total
adensa participants participants|
District
Debremewi 150 72 222127 13 40
Kelilet 182 48 230 33 9 42
Adethana 87 156 243116 29 45
Total 419 276 695 | 76 51 127

Source: Yilmanadensa District Agriculture office (2018)

Journal of Agricultural Extension Management Vol. XX No. (1) 2019



6 Birhane Anagaw Abebeand Biruk Yazie

Data were collected from both primary and secondary sources. Primary data
were collected from primary sources by using semi-structured interview
schedule, focus group discussion and key informant interview. Thedetailsare
giveninTable 2. The secondary datawere collected through areview of relevant
reports of district agricultural offices, published and unpublished sources.

Table 2. Data collection methods and tools

SN | Type of Method of data | Tool used to collect data| Number of
respondents collection respondents
1 | Women farmers Interview Semi-structured 127

interview schedule

2 | Development agents | Key informant | Interview guided check 5
Interview list

3 | Women affair office | Key informant | Interview guided check 3
Experts interview list

4 | Kebele Key informant | Interview guided check 2
administrators list

5 | Selected participants | Focus Group Checklist 18

and Non-participants | Discussion

Source: Developed by the researcher, 2018

Model specification

The dependent variable is whether or not the woman participates in any
agricultural extension service. The dependent variableinthiscaseisadummy
variable (binary), which takes a value of 1 for participants and O for non-
participants. Therefore, a binary logistic model was employed to identify
determinatefactorsthat affect rura women farmers' participationin agricultural
extension services.

The decision to participate in AESs is therefore dichotomous between two
mutually exclusive alternatives:. either to participate or not to participate. The
probability that anindividual makesaparticular choiceisinfluenced by avector
of explanatory variables. A particular choiceis made when the combined effect
of the vector of the explanatory variables reaches the critical level (breaking

Journal of Agricultural Extension Management Vol. XX No. (1) 2019
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point). Thus, a decision to participate in AESs will occur only when the
combined effect of the explanatory variables (Xi’') reaches a certain
unobservablecritical valueYi*. Sothat:

Yi = Lif Xi? BYi* ORYIZ0if X" BLYI* v oveeeeeee e ee oo (1)

Where Yi* is a latent variable and represents the unobserved level of
participationin AESs. By the application of probability theory, the probability
that agiven woman participatesin AESsisgiven by

P=Prob (Yi=L1) =f (Xi" B) ceureeiriiiie e e e e e 2
and the probability that agiven woman does not participatein AESsisgiven by
1-P=Prob (Yi=0) =1 —f (Xi" B) coeereiiniriie e e e eee e 3

Inthisstudy, binary logit isemployed to estimate the probability of participation
INAESs. Thelogit model specified for the study isstated as

L= Log | 2| =BO+ZRIXi + Ui oo
(4)

Where: pi = the probability that women actively participate in agricultural
extension services, the binary variable, pi=1for participant women and pi=0
for non—participant women; fo = the constant term; i = avector of Sunknown
coefficients of the determinants of participation in AESs; Xi= a vector of
Independent variablesthat determine participation in AESSs; Ui isthe stochastic
error termand i =1, 2, 3...N observations. The Z statistic is used to test the
significance of the individual parameters. The likelihood ratio test (LRT) is
employed in testing thefitness of themodel . In thisstudy the multi —collinearity
problem among explanatory variables was checked before conducting the
analysis. Variance Inflation Factor (VIF) is used to test the existence or
association among the continuous explanatory variables and contingency
coefficient (CC) for dummy variables. In this study, Statistical Package for
Socia Science (SPSS) version 22.0 computer software was used to run the
anayss.

Journal of Agricultural Extension Management Vol. XX No. (1) 2019
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Table 3. Definition of variablesand its hypothesized effect

SN | Independent Type of Description of variable Effect
Variables variable
1 | Age of respondent Continuous | Age of household head in years -
2 | Level of Education | Dummy Literate / Illiterate +
3 | Number of Continuous | Measured as number of dependents in the -
dependents family: children below 15 years and aged
persons above 65 years of age in a HH
4 | Sex of Household Dummy Male headed/Female headed -
head
5 | Land holding Continuous | Measured as land size owned/rented in -
hectares
6 | Livestock holding Continuous | Measured by TLU; Size of livestock owned +
by HHHs
7 | Farming Experience | Continuous| Number of years involved in vegetable +
production (measured in years)
8 | Access to credit Dummy Takes 1 if the respondent had access to +
credit and O otherwise
9 | Sex of Development | Dummy Sex of extension agent, if Female =1 +
agent otherwise=0
10 | Contact with Dummy If contact with extension agent, takes a +
development Agents value of =1 and otherwise =0
11 | Access to Mass Dummy If had access to mass media 1; otherwise O +
Media
12 | Participation in Dummy If woman participate = 1, otherwise=0 +
Community Affairs
13 | Distance from FTC| Continuous | HHs proximity to the FTC center measured +
center in km
14 | Distance from Continuous | HHs proximity to the nearest market center| +
market center in km
15 | Access to input Dummy If woman had access =1 otherwise=0 -
16 | Mobility Constraint | Dummy Takes a value of 1 if a woman had a +
mobility constraint and O otherwise
17 | Reproductive role Dummy If the women farmer influenced by their -
role in reproductive activities 1 and O
otherwise
18 | Time spent in Continuous| Total time devoted by the woman in doing -
domestic activities Household activities
19 | Access to labor Dummy If women had access to modern cooking +
saving household fuels like Improved stoves without fumes,
technology Biogas, Solar cookers, Modern bio-fuels
(e.g. ethanol, plant oils), Electricity take a
value of 1 and otherwise O.

Journal of Agricultural Extension Management Vol. XX No. (1) 2019
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Resultsand Discussion

Deter minantsof Rural Women’sParticipation in Agricultural Extension
Services

The binary logit model results revealed that rural women's participation in
agricultural extension serviceswas determined by the interaction of different
demographic, socio—economic, institutional and women related factors. The
results of the Binary Logistic regression model estimate indicate that out of
the explanatory variablesincluded in the model, the coefficients of the seven
explanatory variableswerefound to be significant indicating that any changein
thisvariablewill substantially influence on the probability of being aparticipant
inagricultural extension services.

Thevariablesviz., land holding,farm experience,sex of development agent and
accessto credit show significant and positive relation with participation. This
indicatesthat any increasein any of thesevariableswill increasethe probability
of women'’ s participation in agricultural extension services.

Onthe other hand,time spent on domestic activities, sex of household headship
and mobility constraints show significant and negative relationship with
women's participation. The negativerelationship impliesthat anincrement in
any of these variables will reduce women'’s participation in agricultural
extension services among women farmers studied.

Discussion

Land Holding Size: The effect of land holding size significantly influences
the probability of participation. The coefficient of thisvariableis positive and
significant at lessthan 5 per cent probability level towards participation.For a
unit increase in farm size, the odds of participating in agricultural extension
services significantly increases by a factor of 1.23 times. This means that
households who have access to more farm land are more likely to participate
in agricultural extension services as compared to households who have less
land. Thisfindingisinlinewiththefinding of Martey et d. (2013) who observed

Journal of Agricultural Extension Management Vol. XX No. (1) 2019



10 Birhane Anagaw Abebeand Biruk Yazie

Table 4. Binary Logistic regression estimates of deter minants of rural
women’s participation in agricultural extension services

Variables B S.E. ALD DF SIG EXP(B)
LEVEL OF EDUCATION 242 733 .084 1 772 .809
TOTAL NUMBER OF DEPENDENTS 424 292 2.113 1 146 .654
SEX OF THE HOUSEHOLD HEAD 2480 977 6.442 1 011  .084%*
FARM EXPERIENCE 156 039 15606 1 .000 1.169%**
LAND HOLDING 207 097 4.595 1 .032 1.230%%
TOTAL LIVESTOCK HOLDING 443 438 1.022 1 312 1.557
ANNUAL INCOME 000 .000 1.592 1 207 1.000
ACCESS TO CREDIT 1.585 783 4.099 1 .043  205%*
SEX OF DEVELOPMENT AGENTS 2.467 830 8.829 1 .003 11.783***
CONTACT WIH DEVELOPMENT AGENTS 1443 1.163 1.539 1 215 4233
DISTANCE FROM FTC 398 503 626 1 429 672
ACCESS TO INPUT 861 758 1.290 1 256 423
MOBILITY CONSTRAINT 1.121 654 2.939 1 .086 326%
REPRODUCTIVE ROLE 944 675 1.953 1 162 2.570
TIME SPENT ON DOMESTIC ACTIVITIES 566 .190 8.835 1 .003 568***
CONSTANT 4455 2725 2673 1 102  86.099

Dependent Variable Participationin Agricultural Extension Services

Note*, ** and *** = Significant at 10, 5 and 1% respectively

-2Log likelihood = 75.456%

Cox &Snell Rsquare = .540

NagelkerkeRsquare = .729

Chi —square = 102.380

Sgn. = .000

that farm size positively influenced the househol d heads decision to participate
inagricultural projects.

Sex of the Household Head: The coefficient of thisvariableis negative and
significant at lessthan 5 per cent probability level towards participation. The
result indicatesthat, women in male- headed householdswere .084 times|ess
likely to participate in agricultural extension services than women-headed
households. It implies that women in male-headed households have a less
probability of participation than women headed househol ds. Perhaps, thiscould
be due to the reason that women in male headed households have to get the
permission from their husband. In male-headed households, the head of the
family mostly takes all the responsibilities outside the home and thrusts all
the household work to the women.

Journal of Agricultural Extension Management Vol. XX No. (1) 2019
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Thisfinding contradictswith the finding of Berger et al. (2014) who reported
that women who are heads of households will have even greater difficulty in
attending trainings and study tours, sincetheir workloads are heavier and they
do not have accessto additional family labour to perform agricultural tasksin
their absence.

Farming experience: It reflects the number of years since the farm operator
first began farming. Farming experience was positive and significant at less
than 1% level of significance.With increasing experience, awoman farmer may
be ableto better assess benefits of agricultural extension service. Women with
more farming experience were more likely to participate in agricultural
extensi on servicesthan those who haveless experience. Theresultsalso revedl
that for one-unit increase in farming experience, the odds of being able to
participate in agricultural extension services significantly increases by the
factor of 1.169 times. Therefore, women's experience in farming increases
their probability of participation in agricultural extension program. This
confirmsthefinding of Chioma(2014) who reported that farming experience
wasfound to be positively associated with participation. Thiscontradictswith
thefinding of Rehman & Ibrahim (2007) whoindicated that farming experience
had no significant effect on the farmers accessto agricultural information.

Accessto credit: Accessto credit helps them by easing financial constraints
to purchase farm inputs such as seeds, fertilizers etc. The coefficient of access
to credit ispositive and significant at lessthan 5 per cent probability level. As
shown in Table 4, women who had better access to credit were .205 times
more likely to participate in agricultural extension services than women who
had no credit access. Thisimpliesthat women who have accessto credit have
abetter possibility of getting farm inputs.

Theresult is consistent with thefinding of Martey et al. (2013) who reported
that access to credit enables farmers to overcome their financial constraints
associated with production and adoption of innovations.

Journal of Agricultural Extension Management Vol. XX No. (1) 2019
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Sex of Development Agents: The beta coefficient ispositive and significant at
less than 1 per cent probability level. The result of logit model showed that
those women farmerswho have contact with femal e devel opment agentswere
11.783 timesmorelikely to participate in agricultural extension servicesthan
those who had no contact. It implied that femal e extension workersare oftenin
a better position to help female smallholder farmers in the adoption of
Innovations.

This finding is consistent with the report of Swanson et a. (2011) which
stated that the presence of women extension agentswas afactor inincreasing
women farmers’ participation in extension activities. The SwissAgency for
Devel opment and Cooperation recommends women-to-women extension for
better transfer of information to women farmers (SDC, 1995).

Time spent on domestic activities: As expected, the beta coefficient for time
spent on domestic activitiesis negative and significant at lessthan 1 per cent
probability level. The relationship is negative, which means that the women
who spent more time in domestic activities, are less likely to participate as
compared to women who have leisure time. The result indicates that astime
spent on domestic activitiesincreases by one hour, the probability of women
participation in agricultural extension services decreases by a factor of .568
unitswhile other variables are kept constant. The possible explanation for this
result isthat respondents who spent more time on domestic activities had less
probability to participatein agricultural extension services.

Women and girlsaretraditionally tasked to do all domestic maintenancework,
hauling water, firewood gathering, food processing and preparation, cooking
and other domestic chores. Household work done by women is characterized
by long and strenuous dayswith very few relevant and affordable technologies
to easetheir workload and drudgery. The heavy workload already imposed on
women often preventsthem from adopting improved technol ogy that requires
additional labour inputs.

Journal of Agricultural Extension Management Vol. XX No. (1) 2019
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Studies across a wide range of developing countries show that rural women
spend a significant amount of their time on reproductive and household
activities, increasing their daily hours of work in comparison to men. It is
estimated that women spent 85-90 per cent of their time on childcare, water
and food collection, cooking and other care activities (FAO 2011b; Flaviaet al.
2015).

Mobility constraints: The coefficient of mobility constraintsis negative and
significant at lessthan 10 per cent level of probability. Asmobility constraint
decreases by oneunit, it is0.326 times morelikely that the women participate
inagricultural extension. Thisimpliesthat asmobility constraints decrease by
oneunit the odd ratio increases by the factor of .326. Those women who have
no mobility constraints can participate in any association, development
intervention, etc. Time and mobility constraints may prevent women from
accessing public extension and formal agricultural information services. In
such situations,women rely extensively on their female social networkstolearn
about new agricultural technologies.

However,the remaining six explanatory variables were found to have no
significant influence on the probability of participationin agricultura extension
services. The non- significant variableswere education, number of dependents,
livestock holding, annual income, contact with devel opment agents, distance
from FTC, accesstoinput and reproductiverole. Thesevariables, thereforedid
not determine women farmers participation in agricultural extension services
inthisstudy.

Concluson and Recommendation

Theresults of the Binary Logistic regression model estimate indicate that out
of the 12 explanatory variablesincluded in the model, the coefficients of the
six explanatory variables were found to be significant in determining the
probability of women farmers being a participant in agricultural extension

Journal of Agricultural Extension Management Vol. XX No. (1) 2019
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services. Sex of the development agent, farming experience, land holding size
and accessto credit shows significant and positive rel ation with participation.
This implies that any increase in any of these variables will increase the
probability of women'’s participation in agricultural extension services. Onthe
other hand,time spent on domestic activities, mobility constraints and sex of
household head shows significant and negative relationship with women
participation. The negative relationship indicates that an increment in any of
these variables will reduce women’s participation in agricultural extension
servicesamong studied women farmers.

In the study area, majority of the respondents have no contact with female
agricultural extensionworkers. Thisimpliesthat thelinkage between thewomen
farmers and the DAs s very weak. Therefore, to improve the rural women's
participation, assigning and all ocating appropriate number of femaleagricultural
extension workers (DAS) isrecommended. The district agricultural extension
office needs to plan a mechanism that can encourage women farmers to
participatein AES. Participationin agricultural extension servicesmay further
increase women’sworkload. All stakeholders should give great attention and
priority to reduce the workload of women by providing accessto labour saving
household technologies.
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Deter minantsof Food Security in Tach Gayint District in
Ethiopia
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Abstract

An understanding of the determinants and causes of food insecurity is
important for interventions aiming at minimizing food insecurity. Therefore,
this study was conducted to measure the determinants of food security in
the case of Tach Gayintworeda, Amhara regional state, Ethiopia.
Interventions aimed at planning and reducing food insecurity at micro-
level need information on the causes of food insecurity in that specific
area and its determinants.The study was conducted mainly by collecting
guantitative data from 200 respondents selected from three kebeles;
primary and secondary data were collected from various sources. Kebeles
were stratified first, then simple random sampling was employed to select
the sample kebele, and systematic random sampling was used to select
respondents. Semi-structured questionnaires and key informant interviews
were conducted and analyzed using descriptive and inferential statistics
such as T-test, Chi-square tests as well as logistic regression. The survey
result shows that about 56.2 per cent of sample respondents were food
insecure, while only 43.8 per cent were food secure. Variables such as
land holdings, possession of oxen and farm production of households
have been found significant in determining the food security status of
households. The cultivated land size was also found to be significant.
Intensified agriculture and livestock production have to be introduced
and implemented in the area to combat the food insecurity situation of the
study area.
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I ntroduction

Background and Justification

Over thelast ten years, there has been increasing evidence that production and
productivity areincreasingly influenced by the changing frequency and intensity
of extreme weather events (IPCC, 2007). It has been argued that unless more
sustainable management of food production is adopted prices will rise and
becomeincreasingly volatile and the damage to the environment will continue
toincrease (Nellemann, et a. 2009).The devel opment and widespread adoption
of integrated, diversity-rich optionsfor sustainable agriculture and food security
will require a halistic, interdisciplinary, ecosystem and biologically-based
approach that takes account of the social, economic and cultural aspects of
agriculture (IAASTD, 2009). It acknowledges the interconnectedness of
biodiversity, food security and human and ecosystem health and in so doing
indicates the requirement to involve a range of stakeholders (farmers,
consumers, agricultura and food industriesand researchers) ininterdisciplinary
Interventions.

More than one billion people suffer from food insecurity and malnutritionin
theworld (IAASTD, 2009).0ut of thisnumber, 900 million peoplearelivingin
devel oping countrieswhere 250 million of them reside in Sub-Saharan Africa
(FAO, 2010). Ethiopia has about 20 million food-insecure people (ATA,
2010).About 83 per cent of the population of Ethiopia depends directly on
agriculture for their livelihoods (WB, 2007) while many others depend on
agriculture-related cottage industries such as textiles, leather, and food ail
processing. Agriculture contributes 46.3 per cent of Gross Domestic Product
(GDP) and up to 90 per cent of foreign export earnings. Ethiopia has ample
resourcesfor agriculture. It has 111.5 million hectaresof land. Whilethe country
has 74 million ha of total arable land, only 13 million ha are being used.
Agricultureisakey driver of Ethiopia slong-term growth and food security.
Ethiopian economy isdominated by the agricultural sector accounting for 39.7
percent of the national GDP. The sector is akey supplier of inputs for food
processing, beverage and textile industries. Ethiopian agricultural sub-sector
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is dominated by cereal crop production constituting a significant proportion
of the sub-sector (MoFED,2013).Although the agriculture sector playsacrucia
rolefor the economy and livelihoods of the mg ority, its performance remained
poor and could not feed the growing popul ation which has an annual increment
of two million people (FAO, 2012). In addition, rapid population growth
challenged the achievement of food security and poverty reduction effortsin
Ethiopia. Thisresearch would contributeto filling the gap and design solutions
based on redlity and felt needs of farmers, help policymakers design and
Implement more effective pro-poor food security policies and programs and
thereby pave the way to improve agricultural productivity and food security.
Thisresearch was al so conducted to clearly identify common determinants of
food insecurity and provide clear insight for devel opment stakeholdersin order
to intervene and to find aremedy for the respective malady. This paper also
ams in contributing to the literature on determinants of food security in
Ethiopia, particularly intheAmhararegion where45 per cent of rural households
have been reported to be food insecure. The study will assess the situation of
food insecurity and the determinant factors that contribute to food insecurity
of the research area.

Research Objectives
1. To asses food security status of households (HHSs) inthe study area

2. To identify determinants of food security inthe study area

Resear ch M ethodol ogy

Description of the study area

Theresearch was conducted in Amhararegion, South Gonder zone, Tach Gayint
woreda* located 761 kilometers away North West of the capital, AddisAbaba.
TachGayint lies between 11° 22'11° 42’ N Latitude and 28° 19' 28° 43 E
Longitudes. It isdelineated by North Wollo administrative zonein the North;

*Woreda is an administrative unit lower than zone and higher than kebele(smallest administrative unit in
Ethiopia)
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inthe South by Simadaworeda, East by South Wollo administrative zone and
in the west byLay Gayint woreda. Thetotal area of the Woreda is 994.84 Sq.
Km. There are three agro-ecological zonesin the Woreda, namely warm low
land (kola) that covers 23 per cent of thetotal area, warm and humid mid-high
land (Wbinadega) which covers 61 per cent and wet high land (Dega) covering
16 per cent of thetotal area. Thetopography of the Woreda is characterized as
23 per cent mountainous, 22 per cent plain with gentle slope, 28 per cent rough
terrain and 27 per cent rugged and gorge. It has an altitude range of 1500-
2800m above sealevel, the temperature rangesfrom13c to 27c and rainfall is
from 900mm to 1000mm per annum and the forest coverage reached 13.85
per cent (GTPReport December 2014, Bahir Dar. The popul ation of the study
areais109, 109 (CSA, 2008). Fifty two per cent of the population of theregion
isbetween 15 and 64 yearsold agewhichisavery productive age. Theaverage
family sizeinthe study areais5 people per house hold (TGWO0A, 2012).

Sudy Design and Sampling Procedure

The choice of the methods of a particular study depends on the purpose of the
research to pursue. In agiven research, the choice of methods influences the
way inwhich theresearcher collectsand anayzesthe data. However, thereare
no strict rules as such for the choice of the method but a researcher needsto
strike a bal ance between the cost and time availablefor the research, and depth
and breadth of information needed to beanayzed by aqudlitative and quantitative
method. Taking this into consideration, the researchers employed both
gualitative and quantitative research methods. Regarding the sampling
techniques, both probability and probability sampling techniqueswere applied.
Non-probability sampling techniques such as purposive sampling was used to
select the key informants, probability sampling techniques such as stratified
random sampling was used to classify kebel es based on agro ecological zone,
simple random sampling was used for selection of kebeles and systematic
random sampling was applied for the selection of HHs. Quantitative datasuch
as age, sex, and household size, landholding, soil erosion, livestock holding,
education, and supporting servicesand ingtitutions such asmarketing, extension,

Journal of Agricultural Extension Management Vol. XX No. (1) 2019



Determinants of Food Security in Tach Gayint District in Ethiopia 23

health, and education. The status of HHsfood security and itsdeterminantsin
theworeda are studied inthispaper. The datacollected for thisstudy was mainly
guantitative while some qualitative datawas a so collected. To know the status
of food security seven daysfood consumption datawhich includesthe number
of meals, type of dish and type and quantity of food consumed per week per
household was collected and converted to energy consumption per day per
Adult Equivaent (AE) inkcal. Demographic and socio-economic datacollected
from rural HHswas used to study the determinants of food security and coping
strategies. These datainclude age, sex, size of HHsin age group, educational
status, size of landholding, land cultivated and the amount produced, livestock
holding, sources and amount of income for food including own production,
off-farm income, remittances.

Sampling Design

Thedegree of precision, desired methods of analysis, objectivesof theresearch,
cost and time determine the type of sampling design to be adopted. The study
woreda (TachGayint) was selected purposively. The researcher observed the
persistent and deep-rooted food insecurity problems, despite efforts made both
by the government and NGOs. Considering thisthe study areawas sel ected and
then kebeles were stratified into dega (highland) Weinadega (mid-land) and
kola (low land) based on agro-ecological zone. From each agro-ecological
zone, three kebeles were selected randomly by a simple random sampling
method, onefrom each agro-climatic condition. Out of 1800 HHsin al kebeles,
200 householdswere selected proportionally by systematic sampling method
proportionate to each agro-ecol ogy.

Data Collection M ethod

Before conducting the actual survey, semi-structured and structured interview
schedules were prepared. Permission was sought from all participating
households before proceeding with interviews. The survey was conducted in
two roundsto avoid along timeinterviewing and keep therecommended schedule
for collecting consumption data. In the first round, socioeconomic and
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demographic data were collected through interviewing and observation
techniques. Food consumption data which includes the number of meals
consumed, type of dish consumed at each meal and type and amount of food
consumed per week was collected in the second round. The second-round survey
was conductedin July second week up to August fourth week asfood consumption
datafor studying food security status hasto be conducted 5-6 weeks after the
main harvesting season. I nterviewing thewomen responsiblefor preparing food
and using abalance measuring the amount consumed in thelast seven daysin
each HH was the technique used to collect the data.

I nterview for Household Heads

To know the status of food security, seven daysfood consumption datawhich
includes the number of meals, type of dish and type and quantity of food
consumed per week per household were collected through interview and
converted to energy consumption per day per AE in kcal. Demographic and
socio-economic data were collected from rural households to study the
determinants of food security in the district.

Secondary Data Collection

Secondary sources contributed much for the preliminary knowledge essential
to supporting thefindingsreported in the study. Secondary databoth published
and unpublished were reviewed from various sources, including regional, zonal
and woreda sector bureaus and offices (agriculture and rural development,
health, education, food security and disaster prevention, CSA andlocal NGOs).
The data includes information on physical and demographic characteristics,
systems, procedures, food aid, Productive Safety Net Program(PSNP),
availability, and accessibility of food.

Description of variablesand expected signs

1. Household Size: Theoretically size of the HHs can have a positive or
negative relationship with food security status depending on the age of the
HHs. With increasing number of members in the HHs who are actively
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involved in providing labor for production, therelation could be positive or
negative otherwise. Thisisthetotal family sizewho livetogether under the
same household adjusted to AE.The expectation is that as the family size
increases the probability of the household to be food insecure increases.
Thisis because the household head will be burdened to feed members of
the family and face shortage of food. Therefore, family sizeisexpected to
have anegative relationship with thefood security status of the househol ds.

2. Age: Age of Household Head measured in years is expected to have a
positive correl ation as experience and knowledge increaseswith age. Age
Isacontinuous explanatory variable peculiar to the household head. In most
rural households, food production and animal rearing are carried out by the
head of the household. Thisisbecause of thefact that once his/ her children
reach marriageable age, they leave the house making their own house. So
that age of the head of the household is important with regard to the
availability of therequired food for the survival of thefamily. Asthe age of
the head of the household increases, there is a more probability of that
household to be food insecure, since the older aged HHs are unable to
work hardfor thesurvival of their family members. Inlight of this, theage
of the head of the household and food security is negatively correlated.

3. Educational level: Household head’'s educational level measured in
numbersof yearsin schooling isexpected to have apositive correlation as
experience and knowledge increases with education level. The better the
educational level of the household head, the higher the chanceto maintain
the food security status of his family with for instance diverting to other
Income-generating activitiesbesidesfarm operation in the study area. The
level of education of the household head has a significant effect on food
security. Thus, thisvariableisexpected to have apositiverelationship with
the food security status of the HHs.

4. Sex: Accessto different resources and role in productive activities varies
with sex. Ma e headed househol ds have better accessto resourcesand are
engaged in productiverolesthan female counterparts. Therefore gender is
expected to affect HHs food security either negatively or positively
depending on whether the household head ismale or female. Male headed
HHs can be more food secure relative to femal e-headed.
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5. Number of Oxen Owned: Oxen isused as adraught power and the most
important meansof cultivating land. Therefore, HHsowning moreoxen are
ableto cultivate and produce moreland and produce more crop output and
hence have abetter chance to be food secure than those who possess none
or fewer oxen.

6. Landholding: landholding is amajor socio-economic asset determining
food security status. Accessto agricultural land playsan important rolein
reducing food insecurity. Some better-off and landless farm households
cultivate moreland than they own, acquiring land by sharecropping plotson
aseasonal basis from other HHs. In addition, farmers who have land but
lack labor, oxen and inputs such as seed, fertilizer did cultivate smaller
proportion of their land. Therefore, theamount of land cultivated isexpected
to have apositive correlation with food security.

7. Farm Production: Farm productionisconsi stent with farm income, which
Isspent to improvethefood security situation of households. HHs depend
on sources of incometo purchasefood and agricultural inputs. Thereforeit
Isexpected that HHswith better production will have better incomeand are
lessinsecure as compared to those with lower production and income.

8. Technology (fertilizer and improved seed use): Chemical fertilizer
Increases crop production through increasing nutrient availability to plants.
Therefore, theamount of fertilizer useisexpected to increase the probability
of aHH to be food secure. Improved seeds are released for one or more
characters as high yielding potential, disease or pest resistance, high
response to input use and adaptation.

9. Distanceto Nearest M arket: Proximity to market centers creates access
to additional income by providing off-farm/non-farm employment
opportunities, easy access to inputs and transportation. It was, therefore,
expected that households nearer to the market center have abetter chance
to improve household food security status than those who do not have
proximity to market centers. Proximity to market centerswas measuredin
kilometersand it was reported that market distance hasasignificant effect
on food security.
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Methodsof DataAnalysis

Both descriptive and inferential analysis methodswere employed. Food security
status of the district was computed through the analysis of quantitative and
gualitative datathat were collected on food consumption pattern of households.
The households' food security status was measured by a direct survey of
consumption. Household caloric acquisition is a measure of the number of
calories, or nutrientsavailable for consumption by household membersover a
defined period of time. The principal person responsible for preparing meals
was asked how much food was prepared for consumption over aperiod of time
for aday.

Thedaily wagerate of the cash transfer is cal culated on the basis of the cost of
buying 3 kg of cerealsand 0.8 kg of pulses per day (15kg of cereal and 4kg of
pulses per person per month) in the market (TGWOA, 2012).Food security
statusat ahousehold level can be measured quantitatively by asurvey of income,
expenditure, and consumption. In this study, cal orie consumption per day per
adult equivalent was used to measure whether a household is food secure or
food insecure. A household was categorized asfood secureif consumption per
AE is equal to or greater than 2200 kilocalorie (kcal) and insecure if
consumption was less than 2200 kcal per day per adult. The household food
consumptionin cal orieswas cal culated from the data coll ected through asurvey
on the type and amount of food consumed within seven days prior to data
collection. Data on available food for consumption, from home production,
purchase and /or gift/loan/wagein kind for the last seven (7) days before the
survey day to the household was collected. This seven daysrecall period was
selected due to thefact that it is appropriate for exact recall of thefood items
served inthe household within that week. If thetime exceedsaweek for instance
14 days, the respondent may not recall properly what he or she hasbeen served
two weeksearlier. Thismethod wasalso appliedinthe poverty and livelihood
studies conducted at the national level byAddis Ababa University in
collaboration with the International Food Policy Research Institute (IFPRI)
and other international organizations.
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Theamount and type of food consumed per week per househol d were converted
to theamount of energy in kcal consumed per AE per householdinthefollowing

steps.

A) The amount of food consumed per week per household was converted to
the amount of energy in kcal consumed per week using household food
composition tablefor usein Ethiopia.

B) Thesizeof theHHswas converted to adult equivalent using AE conversion
factor.

C) Theamount of energy consumed per week per HH was divided into seven
to know the amount of energy consumed per day per household.

D) Fourthly, the amount of energy in kcal consumed per day per household
was divided to the size of household in AE to find energy consumption per
AE per day. After cal cul ating the amount of energy consumed per day per
AE for each household, the result was compared with the standard
recommendation for usein Ethiopiai.e. 2200 kcal so asto sort food secured
and insecure HHs. Accordingly, 95 householdsfound to consumelessthan
the cut-off, 2200 kcal per day per adult equivalent were rated as food
Insecure. Seventy four Househol dswhose consumption equal to and above
2200 kcal were rated asfood secure.

A binary logistic regression model was applied as the dependent variabl es of
the study in aregression model are dichotomous and measured as a dummy
(food secure (1) and food insecure (0)). The model measures the effect of
different socio-economic and demographic independent variableson the status
of food security. Chi-square and T-test were also used to compare the
differences and associations between food secure and insecure groups on the
soci0-economic and demographic variables.

Journal of Agricultural Extension Management Vol. XX No. (1) 2019



Determinants of Food Security in Tach Gayint District in Ethiopia 29

Resultsand Discussion

Food Security Satus of the Households

The households’ food security status can be measured by a direct survey of
income, expenditure, and consumption. In this study, households food or
calorie acquisition/consumption per adult per day was used to identify thefood
secure and food-insecure households. The calorie consumed by the household
Is compared with the minimum recommended calorie of 2200 kcal per adult
per day. If the consumption/acquisition islessthan the recommended amount
then, the household is categorized as food insecure and if greater than the
recommended amount, asfood secure. The reason for the use of thismeasure
was that it produces a crude estimate of the amount of calories available for
consumption in the household. Moreover, it isnot obviousto respondents how
they could manipulate their answers. Asthe questions are retrospective, rather
than prospective, the possibility that individualsor householdswill changetheir
behavior asaconsequence of being observed islessened (Hoddinott, 1999). In
addition, the reliability of income datain subsistence farming where record-
keeping islimited isaways questionable.

The households' food security status was measured by a direct survey of
consumption. Data on the available food for consumption, from home
production, purchaseand /or gift or aid/loan/wagein kind for the previousseven
(7) days before the survey day by the household was collected. Then the data
were converted to akilocal orie and then divided into household size measured
in AE. Following this, the amount of energy in kilocalorie available for the
household is compared with the minimum subsistence requirement per adult
per day (i.e. 2200 kcal). Asaresult, of al respondent households, 95 households
werefound to befood insecure and 74 werefood secure. 1t meansthat (56.2%)
of the respondent households were food insecure and (43.8%) of them were
food secure. The socio-economic characteristics of the household heads are
briefly described interms of their age, sex, education, landholding, livestock
possession and access to credit. The distribution of the age of the household
heads indicated that about one-fourth of them are of ages between 20 and 39
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years. Over half were aged between 39-60 years and the remaining onefourth
was more than 60 years. The size of the HHs in number varies from one to
eleven with an average of 5.68 HHsmembersliving in ahousehold. Of thetotal
sample, 9.2 per cent; 58.8 per cent and 32 per cent of HHs had 1-4; 4-6 and 6-
11 household members. The landhol ding of ahousehold took into account all
types of land (homestead, farmland, fallow and pond) that a household owns
either through gift, long year rented and tenured. While 55.7 per cent had less
than one ha, the remaining 44.3 per cent of HHs possess more than 1 ha of
land. The averagelandholding of the samplerespondentsis0.84 ha. Livingin
the mixed farming system, the main sources of income of sample HHs are
crops, livestock and off-farm income. By 2014/15 the average contribution of
crops, livestock and off-farm income to the gross income were 70, 22 and 8
percent, respectively. Themain cropsgrowninitsorder of areacoverageinthe
specified crop year were wheat, teff, potato, barley, maize. Depending on the
HHs livestock possession the contribution of livestock to the gross income
variesfrom zero to 22 percent. Thelivestock possession also variesfrom zero
to 12withan averageholdingof 2in TLU.

Thetype of cropsused to prepare food recipe consumed initsorder of caloric
contribution, asthe survey result reveals, include cereal (triticale, teff, wheat,
barley, maize, sorghum and millet) 34 per cent maize 37 per cent wheat, 10 per
cent teff, 10 per cent sorghum, 3 per cent potato and 4.14 per cent pulses.
Animal products(milk and milk products, butter, eggs) contribute one per cent,
sugar, alcoholic drinks, and othersto the cal ories consumed. Food composition
receipt table prepared for use in Ethiopiaused to convert food consumed into
acalorie, and the size of each household is changed to its adult equivalent
using a conversion factor to know kcal/AE/day. On these bases, the status of
food security for 170 households was assessed. Only 74 (43.8%) HHs are
food secure and the rest 95 (56.2%) consuming less than 2200 kcal are
chronically and/or seasonally food insecure. The amount of cal ories consumed
per AE varies from 925 kcal /AE per adult from food-insecure category to
3180 kcal from food secure category and 78 (82.3%) consume lessthan 1650
kcal and are chronically food insecure. The average energy consumption of the
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sampleis2052.5 kcal per day per AE (Table 1) lower than both the recommended
daily allowance (2200kcal) and the average consumption of Amhararegion
i.e., 2058 kcal (CSA, 2007).

Table 1. Energy consumptionin kcal per AE per day per samplehousehold

Energy available| Food secure | Food Insecure Total
in kcal

No % No % No %
<1500 29 30.5 29 30.5
1500-1799 48 50.5 48 50.5
1800-2199 18 18.9 18 18.5
2200-2399 47 63.5 — - 47 63.5
»2400 27 36.5 — - 27 36.5
Mean 2052.5
Maximum 3180
Minimum 925

Source: Own survey, 2017

Association of independent variablesbetween groups of food secured and
insecur e households

T-Test and chi-sgquare test were used to find the association between the
Independent variables acrossthe groups of food security and insecurity.

Discretevariables

Sex: The number of female respondents account for 12.5 per cent (15) and
mal e respondentswere 87.5 per cent (155) and the number of malerespondents
is11times greater than femalerespondents (Table 2). The proportion of food
insecure women is much greater than their counterpart that is food secure
women. From the total female sample HHs only 21 per cent of them arefood
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secure. Theother 79 per cent of women arefood insecure. Pearson chi-square
test was conducted to examine whether there was arelationship between sex
andfood insecurity. Theresultsrevea ed that therewasasignificant relationship
between thetwo variables (Chi-square value=4.295, p = 0.038) (seethe Table).
Thisindicatesthat there is significant relationship between sexesin terms of
food security status of households.

Education: Educational level was categorized asliterate and illiterate. From
the total sample HHs, 118 respondents (70.4%) were illiterate and 50
respondents (29.6%) were literate. In addition to these, 56 (63.6 %) food
insecured are illiterate and 32 (36.36%) were literate. Chi-square test was
appropriated to measurethe rel ationshi p between education and food insecurity.
Thetest was conducted to examine whether there was arel ationship between
education and food insecurity (Chi-square value =4.853). Theresultsrevealed
that therewas a5 per cent significant relationship between the two variables.

Marital status: Regarding marital status of the sample HHsin the study area,
153(90.5%) HHsaremarried, 10 (5.8 %) arewidowed and 5 (3 %) are divorced.
The correlation of the two dependent and independent variables were tested.
Theresult indicatesthat therewas 7.4 per cent significant rel ationship between
the two variables. The households explained that widowed households and
divorced HH heads shouldered more responsibility than married household
heads, which leadsto the reduction of capacity and increases vulnerability to
shocks. Thus, from thetotal widowed and divorced HHs 11 of 15 or (73%) are
food insecure.

Landholding size:Out of the total sample HHs in the study area 83(49.1%)
respondents had lessthan 0.5 ha, 74 (43.7%) had greater than 0.5 and lessthan
1 haof farmland and therest 12 (6.35) had greater than 1 haof farmland. The
Chi-square valuetest was conducted and the resultswereindi cated as chi-square
=25.057 and the association of land size and food insecurity are significant in
the study area; astheland parcel increases, food insecurity decreases. Thesize
of landhol ding isthe determinant factor that limitsthefood insecurity situation
of the HHs. Farmland isthe major productive asset in the rural community in
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general andinthestudy areain particular. Householdsthat own alarger plot of
land can produce more crops and possibly diversify their crop enterprisesand
income sources. The land is perhaps the single most important resource, asit
isabasefor any economic activity especialy intherural and agricultural sector.
Farm size influences farmers' decision to use or generate new technologies.
92.8 per cent of the respondentsin the study areahad lessthan one ha.

Oxen and other livestock possession: Inthedistrict 66.4 per cent of thesample
HHshad oxen, 18.8 had two oxen, 34.6 per cent had no oxen, 82.4 per cent had
domestic animals and 17.6 per cent had no domestic animal. Like the other
parts of Ethiopia, animal resources play a great role in improving HHs food
security in the study area. Animals provide milk, cheese, eggs, and other
products.In addition, animalsespecially sheep, muleand cattle are sold directly
inthe market and are the swift sources of incometo purchasefood, agricultural
Inputs such asfertilizer, seed, etc. Cow dung and other animal faecesareinputs
for preparation of compost and manure to increase fertility of the soil
which has positive contributionto improve food security status. For some
farmers, animals are the main sources of income. Inthe study area, fromthe
total sampled HHs, 33.2 had no oxen, 48.2 per cent had only one ox per HH,
18.45 per cent had two and more. Only 6.5 per cent of food insecure households
had 2 oxen. Therelationship between the two variableswastested through chi-
sgquare test. The result showed that there is less than 5 per cent significant
rel ationship between food security status and oxen possession (chi-squarevalue
= 8.063); the possession of oxen determinesthe capacity of HHHsto produce.
The households cited that in addition to providing draught power, livestock
a so helps households by providing a source of farmyard manure, fuel, food
and an asset against shocks. Thus, the possession of livestock and oxenisakey
determinant of household capacity and which reduced food insecurity in the
study area. The sample respondents also reported commonly used livestock
ownership asakey criterion for wealth ranking among sampl e households. In
the districts livestock production is equally important as crop production in
terms of achieving household food security. Moreover, 47.3 per cent of the
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Table 2. Chi-Squaretest for discrete variables
Discrete Variables Food security Chi- Signi-
Food in Food square | ficance
secure secure value
Sex Made 77 78 4.295
Femae 11 3 0.038**
Total 88 81
Education Literate 32 18 4.853 0.05**
[lliterate 56 62
Total 88 80
Marital status| Married 76 77 5.199 0.074*
Divorced 5 0
Widowed 6 4
Total 87 81
Landholding | <=.0.5 32 51 25.057 | 0.000***
sizeinha >0.5-1 54 20
>1 2 10
Total 88 81
No. of oxen One 51 30 8.063 0.018**
Two 11 20
Total 62 51
Production 1—3q 28 34 8.625 0.035**
4—8q| 53 36
9-10q| 6 6
>10 0 5
Total 87 81
Technology Yes 37 30 1.454 0.483
No 51 50
Total 88 81
Market access Yes 17 25 3.039 0.219
No 70 55
Total 88 81

Source: Own Analysis, 2017 *** ** * gignificant at 1%, 5%, and 10%, respectively
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households have proposed livestock as aprimary source of income and thus
asacoping mechanism during the critical period of food insecurity. Almost
all sampled households noted that apair of oxen is arequisiteinput for
ploughing during crop production.

Farm production: Among the total sample HHs 151 (89.9%) of the HHs
produce annual crop production that ranges from 1-8 g/ HH/yr, 14 (8.2%) of
the HHs had got 9-10 g/HHs/yr and the other 5(2.9%) produce more than10 ¢/
HHSs/yr. In addition the average mean of crop productioninthe study areawas
5.5q/HHs/year. However theaverage adult equivalent family size of thesample
HHsinthe study areawas 5.68. The projected national and international food
grainrequirement for the person per year was 2.29 ¢/ yr/person USAID (2009).
Theactual mean grain availablefor the sample of householdsin the study area
IS 0.98g/L per year per person, which is much less than the national and
international average by 44.6 per cent. This, impliesthat there was arelation
between production and food security status and was less than 5 per cent
significant and the result of the chi square test equalsto 8.625.

Technology: Inthestudy area, 37(42%) of respondentswho arefood insecured
and 30 (37%) of food secure respondents applied agricultural technologies.
However, the proportion or the rate and the method were not as per the standard.
The correlation between dependent and independent variables were tested
through chi-square test. The result of the test implies that there is strong
correlation between variabl es (chi-square=1.454) and theresult isinsignificant.

Market access and Food insecurity: 73.9 per cent of the respondentsin the
study areadid not have enough market access. Only 26.1 per cent had enough
access to a Market information system, marketing facilities, and marketing
organizations. Distance from the market isamong the few marketing features
influencing household economy ingeneral and food security in particular. Where
marketsaretoo far to sell agricultural out putsand purchaseinputs, the priceis
inefficient giving less incentive to farm producers. Where markets are near,
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market informationisavailableto both sellersand consumers' priceincentives
are better. In highlands, access to major food items was found higher in
iImmediate post monthsthan during planting time and pre-harvest months. About
90 per cent of HHsreported that Output from crop production was not enough
tofeed al theyear round. Therefore, farm HHs purchase maize, millet, sugar,
common salt for consumption in addition to agricultural inputs and non-food
items throughout theyear. L ocal markets must stock needed food and makeit
available at prices that surrounding customers including farmers can afford.
These customers must have cash or tradable assets, including labor. To get cash
income for purchasing these goods and for other social expenses farm HHs
sell animals and animal products, crops such as potato, teff, wheat and labor,
sheep and goat are mainly kept for cashincome.

ContinuousVariables

Age: The age of respondents ranges from 20 to 77 years and the mean ageis
48.5 years. The mgjority of the respondents were between 39-60 years old.
When ageincreases, food insecurity increased dueto two reasons: asthe age
increases the number in the family also increases without increasing thefarm
land; and as the age increases even the available land is fragmented as land
continuesto be shared among members of the growing family (Table 3).

Family Size: It is supported by relevant literature that the size and
composition of afamily is associated with household income and food
Insecurity. Thisvariabledirectly affectsthe dependency ratio of the household.
The datarevealed that the mean sample household sizeis 5.68 individuals,
while some familieswere as small as two or as large as11. When family
sizeincreases, the level of food insecurity increases.
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Table 3. T-Test for continuousvariables

Sig. T df Mean Sd.Error
Difference | Difference

AGE Equd
variances
assumed | .778 -1.267| 166 |-.10795 |.08521
Equd
variances
not
assumed -1.270| 165.705 -.10795 | .08499
FAMILY S ZE Equd
variances
assumed |.074* 1.385| 166 | .30105 |.21743
Equd
variances
not
assumed 1.373 | 154.410 .30105 |.21931
Source: Own Analysis, 2017 *** ** * ggnificant at 1%, 5%, and 10%, respectively

Estimation Result of the Logistic Regression Model for Deter minant of
Food insecurity in the Sudy Area

The binary logistic regression model is used to estimate and identify socio-
economic determinants of food security in the area. While food security
status that is being food secure (1) or being insecure (0) is treated as a
dependent variabl e, socio-economic factors are used as explanatory variables
In the model, as some of the socio-economic variables can explain other
variables. Grossincome per AE either explainsor isexplained by grossfarm
and off-farmincome, thereforeit isnot important to use all thethree variables
to identify the determinants; rather using either grossincome per AE or gross
farmincomeisimportant. Out of 10 variables expected to affect food security
status at the household level using the binary logit model, only 3 variables
areestimated to affect food security statussignificantly (Table4). Landholding
size, draught power possession, and production are found to affect food
security inthe area.
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Table 4. Binary Logistics Regression M odel Output

Variables B Exp(B) SE. Sig.
SEX -1.229 0.293 1.969 0.532
AGE 0.652 1.919 0.445 0.143
EDUCATION 0.220 1.246 0.512 0.667
MARITALSTATUS 0.505 1.657 1.102 0.646
FAMILYSIZE -0.180 0.835 0.159 0.255
LANDSIZE (inha) -1.278 0.279 0.488  0.009***
PRODUCTION 0.627 1.872 0.362 0.083*
NO. OF OXEN 1.777 5.912 0.598  0.003***
TECHNOLOGY 0.113 1.120 0.452 0.803
MARKETACCESS -0.378 0.685 0.515 0.462
Constant -1.200 0.301 2.153 0.577

Log Likelihood = 149.720; Pseudo R 2= 0.194, Wald test= 1.328
*xk Rk x gignificant at 1%, 5%, and 10%, respectively
Source: Own Survey Result, 2017

Educational level of the household head: The educational level of the
household head had insignificant impact on thefood security statusof theHHs
inthe study area. Unfortunately, the result of thelogit model reveal ed that the
sign was negative and insignificant. This was due to the unfavorable
environment to benefit from the qualities of education. This means that
even if the household head was educated, there were no opportunitiesto be
benefited from. Insecure access to food may influence school attendance and
achievement, reproductive decisions, migration strategies, employment options,
and overall health and well-being. Schooling by itself isnot asufficient engine
of growth for food security and aso because farm households who are food
insecure look for labor employment for their children to secure some cash or
cropinorder toincrease accesstofood intheir family. Thisleadsto low quality
education and school interruption due to which the effects of education on
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food security isnot sound. This means that even if the household head was
educated, there were no opportunitiesto benefit from.

Technology: It is the collection of techniques, skills, methods and process
used in production of commodities which is not significant in the study area
because of two reasons; 1: majority of HHsin the study areaarefood insecure
and unableto afford the cost of applyng agricultural technology and afraid of
risks.2: Farmersdid not apply the technology as per the standard and the way
they used the technology is not right. For instance fertilizer application is not
based upon the recommendation.

Distance to nearest market: Proximity to market centers creates access
to additional incomeby providing off-farm and farm employment opportunities,
easy access to inputs and transportation. It was, therefore, expected that
households nearer to the market center have better chanceto improve household
food security statusthan those who do not have a proximity to market centers.
Proximity to market centerswas measured in kilometers. Market information
system, marketing facilities, marketing organizations and distance from the
market are among the few marketing featuresinfluencing household economy
in general and food security in particular. Where markets are too far to sell
agricultural outputsand purchaseinputs, priceisinefficient giving lessincentive
to farm producers. Where markets are near, market information isavailableto
both sellersand consumersand priceincentives are better. However, the market
did not have significant effect on food security in the study area. Since the
study areaissmall in sizeand hasan all weather road, theimpact of distanceis
not strong on the variables affecting the living condition of farmers of the
study area, asfarmers at far distancesare in abetter condition as compared
to those at middle distances regarding the above mentioned priceof grain
andfertilizer. However, the probablereason for thisfinding isthat they areat a
distance when compared to the center of the district.

Age: Inthestudy area, ageisnot asignificant variablefor food security because
HHsat different age groups are affected by food insecurity. Land distribution
inthe study areawas conducted in the study area25 yearsago in 1983. During
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that time age was thefirst criteriato get land; youth whose age was above 25
years had got land. Individuals below thisage did not, and dueto thisreason
majority of productive HHHswhose age rangesfrom 20-50 arelandlesstoday
and exposed tofoodinsecurity. Majority of theland holdersare above 65, old
and less capabl e of producing and sharing for/with their young and adultsand
practice share cropping and are prone to food insecurity which exacerbates
food insecurity. Besides, older people have more accessto land than younger
people as young people have to wait for land redistribution or they have to
sharewith families. Food insecurity isfound in all age strata. Owing to thisthe
researchers inferred that age isinsignificant for food insecurity in the study
area. Mishra (2015) found that gender of the household head and age are
statistically insignificant.

Marital status: The primary datashowsthat 90.6 per cent of sampled household
headswere married, 5.9 werewidowed, and 3.5 per cent weredivorced. Since
widowed and divorced sample HHswere very limited in number, there was
insignificant variation in marital status of the sample household heads
across study districts. However, married HHs have large families which
requires high food consumption expenditure and leads to food insecurity in
oneway andinanother way marriage could have accelerated changein status
of food security or reduced level of food insecurity.

Sex of household head: isrelated to household food security in many ways.
Culture, accessto different assets and resources, multipleroles of women are
some of thefactors attached to sex in determining food security status of HHs.
In this study, out of 170 sample HHSs, 15 (8.8%) are female and 155 sample
HHsor 91.8 per cent are male headed. The number of food securefemale HHs
varies from food secure male headed HH. Of the total 95 food insecure farm
HHs 10 (11%) arefemale and the remaining 85 (89%) are males., Thismaybe
simply dueto high sample size of male headed HHs. 66.7 per cent of female
headed HHs arefood insecure. The proportion of food secure femal e headed
HHs to total female headed sample is 33 per cent. The proportion of food
secure male HHHs, in the same way equals to 45.16 per cent. These values
shows that not only more proportion of male HHHs are food secure but also

Journal of Agricultural Extension Management Vol. XX No. (1) 2019



Determinants of Food Security in Tach Gayint District in Ethiopia 41

mal e headed HHs have higher probability to get more calorie per day per AE
for its HHs members related to female headed ones. 54.8 per cent of male
HHHsarefood insecure which isbased on food consumption survey. However,
the model result showsthat sex hasinsignificant effect on food insecurity.

Drought: Inthe past few years, Ethiopiahas been particularly afflicted by both
manmade and natural disasters. Drought, flooding, war and conflict, epidemics,
and pestilence have been the mgjor disaster risks. Drought is the leading
cause of disaster in Ethiopia and amost all drought periodswere recorded
asfamine periods. Both droughtsand the resultant famines have been the mgjor
causesof social and economic crisis inthecountry in general and inthe study
areain particular. Famine hasa so contributed to the death of millions of people
and animals over the last half century. The impact of drought is different
throughout the country and dependson the vulnerability factors of the
households. The populations of Wollo in Amhara Regional State, Tigray
Regional State, and Harargein OromiyaRegional State have historically been
most affected by drought. Research has revealed that the recurrence of
drought and famine is due to the country’s economic structure, whichis
highly dependent on subsistence rain-fed agriculture. As the agricultural
sector isdependent on erratic rainfall and traditional management, it is
highly vulnerable to the occurrences of drought . Inthestudy area, 85.29 per
cent of the respondents reported that drought is one of the major causes of
food insecurity.

Pest infestation : Pestis a plant or animal detrimental to humans or
human concerns such as agriculture or livestock production. According to
the dataof the United Nations Food and Agriculture Organization (FAO), annua
worldwide losses amount to approximately 20-25 per cent of the potential
worldwide yield of food crops. In the study area pest is one of the dominant
factorsthat negatively affectsthe food security status of the HHs. About 88.2
per cent of the respondents reported that pest isthe most common reason for
reduction of agricultural production. Some crops such asfababean, which were
commonly grown in the study area, are going out of production.
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Household size: Thisisexplained inthe negative correlation that, ashousehold
size increases food security decreases. This is due to the fact that a greater
number of the family tends to share and compute for existing production and
yield. This suggests that there is a pressure in terms of resource alocation
fromagiven entittement inthisarea. FAO (2012) pointed out that food security
is challenged by rapid population growth in Ethiopia. Without a change in
production changeinincreasing population growth could be the central reason
for problemsof food insecurity. However, the negative effect of family sizeis
not well understood by the majority of the HHs in the study area. Still, now
large familiesor children are considered as an asset.

Land size: Thelogistic regression estimation showsthat aunit increaseinthe
sizeof land significantly increasesthe food security of households by afactor
of 0.279.Thefindingsareinlinewith thefindingsof Abafitaand Kim (2014).

Production: The result depicts that a unit increase in farm production,
significantly increases the food security of households by 1.871 factors. The
findings are in line with the results of Doroch and Rashid (2013) and CARE
(2014).

Number of oxen: According to thelogistic estimation result, aunitincreasein
the number of oxen significantly enhancesthefood security of households by
afactor of 5.912. The findings are consistent with the findings of Astemir
(2014) and Muche (2015).

ConcludingRemarks

Food insecurity isnormal and regular for majority of HHs in the study area,
appearing every year and extends from April up to November to pre-harvest
timefor threeto six months. The descriptive statistics show that sex, size of
cultivated land, education, technology, animal resource holdings, draught
power possession, access to market, improved seed use, participation in
extensi on packagesare correlated with food security status. However theresult
of logistic regression model revealed that among these socio economic
variables only three namely, possession of oxen, total cultivated land, and
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production are found to be significant in determining food security status of
households. The study also indicated that annual production, oxen/ livestock
possession, size of farm land have a significant and positive influence on the
state of household food security. Farmersdo not produce enough food evenin
good rainfall yearsto meet consumption requirements. Given thefragile natural
resource base and climatic uncertainty, current policy emphaseson agricultural
Intensification are misguided because of limited understanding of the problems,
lack of resources, lack of motivation, conflicting policies and inefficient
Institutiona arrangements. Food insecurity inthe study areaisserioudy limiting
agricultural production. Despite many efforts by the government and non-
government organizations to ensuring food security in the study area, it has
been a challenge over the years. This suggests that there are still plenty of
problems that call for action. Identifying and examining the determinants of
food security inrural farm househol ds can betaken asastep towardsthe solution
to the problems. In general, it is concluded that strategies should be designed
inaway that would focus on and addresstheidentified determinantsaswell as
other factorsthat are useful to achieve household food security. However, itis
also believed that this is not a conclusive study to come up with a solid
recommendation to address the food security situation in the district under
thisstudy.
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Abstract

Drivers of land use change were captured by the use of DPSIR model
where Drivers (D) represented human needs, Pressures (P), human
activities, Sate (S), the ecosystem, Impact (I) services from the ecosystem
and Response (R), the decisions taken by land users. Land sat MSS and
Land sat ETM+ (path 185, row 31) were used in this study. The Land sat
ETM+ image (June 1987, May, 2000 and July, 2014) was downloaded
from USGS Earth Resources Observation Systems data website. Remote
sensing image processing was performed by using ERDAS Imagine 9.1.
Two Land Use/ Land Cover (LULC) classes were established as forest and
shrub land. Severe land cover changes was found to have occurred from
1987-2000, where shrub land reduced by -19%, and forestry reduced by
-72%. During 2000 — 2014 shrub land reduced by -45 per cent, and
forestry reduced by -64 per cent. Forestry and shrub land were found to
be consistently reducing.

Keywords: Watershed, Land use\land cover change, Landsat imagery, Geographic
Information System.

I ntroduction

Land use/Land cover change (LUL CC) is continuously changing the Middle
part of the River Njoro watershed, thereby threatening sustainability and
livelihood systems of the people. Biodiversity isfacing widespread competition
with humanity as human population increases, resulting in increasing conflict
between economic development and the need for biodiversity conservation.
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These environmental problems are often related to LUL C changes. LULCC
and human/natural modifications have largely resulted in deforestation,
biodiversity loss, globa warming and increase of natural disasterslikeflooding
(Faneta., 2007, Dwivedi, et al, 2005). LULCC playsamajor rolein the study
of global Land use/land cover change. Coexistence between local land uses
and conditionsfor environmental, social, and economic sustainability has not
been adequately addressed. Land use/land cover changeisdynamic. Itismainly
driven by natural phenomena and anthropogenic activities. Seto, et al., 2002,
has reported that pressure from growing population and increasing socio-
economic necessitiesresultsin unplanned and uncontrolled changesin LULC.
Therefore, availabledataon LUL C changescan providecriticd input to decision-
making of environmental management and planning thefuture (Fan, eta., 2010,
Prenzel, 2004).

Drivers, pressure, State, Impact and Response (DPSIR) model as a decision
making tool, has been applied in numerous research efforts including Water
Resources Management at various scales. It has also been used in a series of
international and multidisciplinary research projects asthe main analysistool
(Tscherning et al., 2012). Thedemand for agricultura land, energy, water, food,
transport and housing can serve as examplesof driving forces (Giupponi, 2002;
kristensen, 2004; Wood and van Halsema, 2008). Pressures consist of the
driving forces consequences on the environment such as the exploitation of
resources (land, water, minerals, and fuels), pollution and the production of
waste or noise (Wood and van Halsema, 2008). As aresult of pressures, the
‘state’ of theenvironment isaffected; that is, the quality of the various natural
resources (air, water, and soil) in relation to the functions that these resources
fulfill. The*state of the environment’ isthus the combination of the physical,
chemical and biological conditions. The support of human and non-human life
as well as the depletion of resources can serve as pertinent examples
(Kristensen, 2004). Changesin the state may have animpact on human health,
ecosystems, biodiversity, amenity value and financial value. Impact may be
expressed intermsof thelevel of environmental harm and finally, the responses
demonstrate the socia effortsto solvethe problemsidentified by the assessed
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Impacts, e.g. policy measures, and planning actions (EEA, 1999; Giupponi, 2002,
Kristensen, 2004, Wood and van Halsema, 2008).

Remote sensing and Geographical Information Systems (GIS) as aresource
management tool ispowerful to derive accurate and timely information on the
gpatial distribution of land use/land cover changesover large areas (Guerschman,
et al., 2003,Roganaand Chen, 2004, Zsuzsanna, et al., 2005). GISprovidesa
flexible environment for collecting, storing, displaying and analyzing digital
datanecessary for change detection (Yomralyodlu, et al., 2000, Demers, 2005,
Wu et al., 2006). Theaim of land cover change detection processisto recognize
LULCCondigital imagesthat changefeaturesof interest between two or more
dates (Muttitanon and Tiypathi, 2005).This changein land use has exposed the
land to various pressures resulting from poor management, low cost
technologies for soil fertility management, continued use of inappropriate
technologiesand intensive cultivation. Therefore, thereisaneed to understand
how land use changes had affected the environmental sustainability of thearea.

SudyArea

Theareaof study coversabout 8,170 haand liesbetween latitudes0° 15” Sand
0° 25" S and longitudes of 35°50" E and 36°00" E (Figure 1). The whole
watershed has apopul ation of about three hundred thousand (300,000) people
with morethan three thousand (3000) individual farm holding units (Baldyga,
et al., 2003). However, according to KenyaNational Bureau of Statistics, Njoro
Sub County registered apopulation of 23,551 people having grown by 3% from
a population of 22, 845 people in 1999 (KNBS, 2009). Based on the same
growth rate, the watershed popul ation may have aso grown to 309, 000 people
with may be 3100 households. Dueto the heavy settlement inthe middle part
of thewatershed, it is estimated to be home to about 2000 farm holding units
in an area of more than 8,000 hawith slopes ranging from < 2 to > 18 % and
soilsthat are predominantly volcanic clay loam except near thelakewheresilt
clay isfound (Mainuri and Owino, 2013).
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Figure 1: Middle River Njoro Watershed (Source: Mainuri and Owino, 2014)

M ethods

A baseline survey at househol d-level encompassing socio-economic changes
and impactsof land use activitiesinthe middle part of the River Njoro Watershed
was established. Additionally, information on factors influencing land use
decisions, productivity factorsand changein economic activitieswere sought
through use of aquestionnaire. The middle part of the River Njoro Watershed
household survey wasto target an area of approximately 8000ha.The L andsat
sceneswere selected (1987, 2000 and 2014) for thisstudy. These dates captured
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themajor excision and settlement changesthat havetaken placein thewatershed.
Effortswere made to acquireimagery that corresponds with major land use/
land cover changeswithin this period.

The study utilized 200 questionnaireswhich were administered to homesteads
that were initially identified at random on both sides of the river. The
guestionnaires were subjected to scrutiny for completeness and consistency
In question answering and the way they addressed the variousissuesintended
to be captured. The questionnaires were sorted out and entered into the SPSS
(version 20) work sheet. With the descriptive and categorical nature of most
of the questions, simple descriptive analysis was done using SPSS and
inferential statistics performed based on the results.

| mageclassification

Land sat MSSand Land sat ETM+ (path 185, row 31) were used in this studly.
The Land sat ETM+ images (June 1987, May, 2000 and July, 2014) were
downloaded from USGS Earth Resources Observation Systemsdata. The dates
of both imageswere chosen to be asclosely as possiblein the same vegetation
season. All visible and infrared bands were included in the analysis. Remote
sensing image processing was performed usng ERDASImagine9.1.Five LULC
classeswere established as commercia farms, forest, settlement, subsistence
farms, and shrub land. Three dated Land sat images (1987, 2000, and 2014)
were compared using supervised classification technique. In the supervised
classification technique, threeimageswith different dates wereindependently
classified. A Supervised classification method was carried out using training
areas. Maximum Likelihood Algorithm was employed to detect the land cover
typesin ERDASImagine9.1.

Results

Nature and statusof Land Use/ Cover during acquisition time

The study established that most of the land was under cultivation when the
current ownersacquired it, asthe majority (31.7%) of the responses portray
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it. Thiswas closely followed by grass cover which formed 26.6 per cent of
the total responses, with 19 per cent reporting that the land area was under
indigenoustreeswhen they initially moved in, whilea 15.4 per cent response
exhibited presence of exotic trees. However, only 7.3 per cent of the total
responses reported the presence of soil and water conservation structures
ontheland duringinitial settlement period (Table 1).

Table 1. Nature/ state and extent of Land cover during acquisition by
current owners

Land Use/ Cover Responseson Land use
N Per cent of Per cent
Cases (observed

(interviewed) Landusechange)

Presence of soil and
water conservation

structures 24 7.3% 12.9%
Under cropping 105 31L.7% 56.5%
Under grass cover 88 26.6% 47.3%
Under indigenoustrees 63 19.0% 33.9%
Under exotic trees 51 15.4% 27.4%
Total 331 100.0% 178.0%

L and use activities and factor s influencing decisions

Aninterview was carried out on some key informants concerning theland use
activities. They reported that the main environmental impacts were ageneral
Increasein agricultural activitieson riparian zones. The main economic activity
creating impactsto the ecosystem that was reported by these peoplewasusually
farming which resulted in the reduction of natural vegetation. However, the
state of the ecosystem has remained a bit stable due to agro forestry that has
contributed to planted forest which isthriving in some parts of the ecosystem.
The response from those interviewed indicated that 88 per cent of those
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interviewed werefarmers, 3 per cent were business persons, 3 per cent masons,
and 3 per cent crafts men and 3 per cent teachers. Respondents' level of
education refersto the actual number of years spent in school. Theinterview
showed that 50 per cent of the respondents had obtained up to primary education,
while 20 per cent percent have not obtained any formal education. A lower
proportion (33%) had obtained secondary and post secondary level of education.
Generaly, 70 per cent of therespondentshad primary level education and below.
The finding indicates that most of the respondents in the middle part of the
river Njoro watershed had low formal education and thismay have affected the
way inwhich they responded to new information on resource conservation and
how they also received innovativeideas.

Therespondentswereinterviewed on the changesin natural vegetation. A huge
portion of the respondents (93% ) have observed massive land use changes
taking placewith 7 per cent not feeling that there has been any noticeable change
in land use. This possibly could be that they have recently settled in the area
and since they settled there has been no change. The pressures exerted by the
society through deforestation may have led to unintentional or intentional
changesin the state of the ecosystem. Asaresult of no proper land ownership,
most peopleare shy toinvest inlong term devel opment activitiesand magjorities
areduggish or unableto take any resource conservation measures. A ssessment
of driving forces behind land use change was done to capture past patternsand
also be able to forecast future patterns. Driving forces on land use included
most of the factors that influenced human activity that exert pressure on the
ecosystem, including population increase, poverty, land tenure and markets.
Also other underlying factorsthat drive actionslike food preference demand
for specific products, financial incentives and environmental stateindicators
such as soil quality, terrain and moisture availability played a great role in
affecting the natural vegetation asshownin Table 2.
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Table 2. Changedetection

Class 1987 2000 2014 Percent change | Percent change in
Type Areain | Areain | Area in in area area
Hectares [Hectares|Hectares|  (2000-1987) (2014-2000)
Forest 1460.898| 405.351|145.712 | (-1055.55)-72%. | (-259.64) -64%
Shrub land| 849.281 [ 687.820 |373.150 [(-161.46) -19%, |(-341.67) -45%

Increasing land use/cover changeswere observed inthe middle part of theriver
Njorowatershed ecosystem over thelast twenty seven (27) years. These changes
resulted from a number of factors, but mainly related to habitat loss due to
various human activities. |nformation about changing patterns of land use/cover
through time and the factors influencing such changes have been captured in
the change detection maps shown in Figure 2, 3 and 4 bel ow.
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Natural Vegetation Cover

From the study, it is evident that natural vegetation which was indicated by
forest and shrub land (Table 3) has reduced over the period the respondents
have resided in the area. The results from image processing and analysis for
theyears 1987, 2000 and 2014 portray ageneral reductionin both forestsand
shrub lands within the study area. We can therefore say that deforestation has
been witnessed in the study areafor thelast two decadesdueto land use patterns.

Table 3. Respondents’ view on Natural Vegetation

Year Forest Shrub land Natural Frequency Percent of
Area(ha) Area (ha) Vegetation (Number respondents
Change interviewed) interviewed

1987 1460.898 849.281 Decrease 32 20.6
2000 405.351  687.820 Decrease 123 79.4
2014 145.712  373.150 Total 155 100

Reasonsfor Reduction in Natural Vegetation

Severd activitiesand their impact on reducing natural vegetation wereidentified
during the study. From Table 4, cultivation stood out to be the major driving
force that led to the reduction in natural vegetation cover in these areas as
reported by the respondents. This constituted 33 per cent of thetotal responses.
Other activitiesincluded charcoa burning (11.2%), infrastructural devel opment
(10.4%), grazing (9.9%) and commercial timber production (4.7%).
Collectively, these have led to deforestation in the areaunder study.

Table4. Responsesfor changein natural vegetation

Reasonsfor change Responseson Land cover  Percent of Cases
change (interviewed)
N Per cent(obser ved)
Commercial timber production 18 4.7% 11.1%
Cultivation 127 33.0% 78.4%
Infrastructural development 40 10.4% 24.7%
Charcoal burning/ firewood 43 11.2% 26.5%
Grazing 38 9.9% 23.5%
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Discussion and Conclusions

In order to determine the current land use and factors that influence land use
decisionsin the middle part of the River Njoro watershed the study sought to
establish the kind of land use before the occupation of the current inhabitants.
It wasfound that 32 per cent of the land wasunder cultivation when the current
ownersacquired it asconfirmed by theinterviewee. Twenty seven per cent of
the respondents indicated that they occupied land that was under grass cover
with 19 per cent reporting that the land areawas under indigenous treeswhen
they initially moved in, while a 15 per cent response exhibited presence of
exotic trees. Driving forces on land use included most of the factors that
influenced human activity that exert pressure on the ecosystem, including
population increase, poverty, land tenure and markets.

Alongside determining theland use and factorsinfluencing land use decisions,
the study also looked at land use/land cover changesthat were aresult of land
use decisionsthat the people made. It was noted that therewereincreasing land
use/cover changes observed in the middle part of the river Njoro watershed
over the period of study. These changesresulted from anumber of factorsthat
included increase in population, change in lifestyle and the need to provide
food for theincreasing numbers of people. Several activitiesand their impact
on reducing natural vegetation wereidentified during the study with cultivation
being themgjor driving forcesthat hasled to thereductionin natural vegetation
cover in these areas constituting 33 per cent of the total responses. Other
activities that contributed to land use/land cover change included charcoal
burning, infrastructural development and grazing and commercia timber
production. Collectively, these haveled to deforestation in the areaunder study.

L and degradation by overgrazing and intensive agricultureon marginal landsis
amgjor driver of land cover lossinthe middle part of theriver Njoro watershed.
Inthisrapidly industrializing areawith dense popul ation, demand for land for
industry and residential useisdriving the transformation of some of the most
productive agricultural land out of productioninthewatershed. Policy efforts
to avoid thisloss of production arethere but, their effectivenessin the face of
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economic demand isoften limited. The effectiveness of these effortsand other
national effortsto reduce the negative impacts of LULCC remain to be seen.
The need for greater efforts and new methods to monitor and mediate the
negative consequences of LUL CC remains acute and we haveto sustain current
and future human popul ations under desirable conditions. Thiscan berealized
by putting in place policies like reafforesttion of natural forests, mandatory
planting of trees in homestead, controlled tree harvesting and restricting
encroachment into the forests.

Conclusons

The factors driving land use decisions in the middle part of the River Njoro
watershed include demographic and economic devel opmentsin the watershed
community, and the corresponding changes in lifestyles, overall levels of
consumption and production patterns. These drivers have exerted pressure on
the ecosystem in theform of waste disposal, over cultivation, overgrazing and
deforestation. These pressures have caused negative changesto the watershed
which have caused heavy impacts mainly through removal of natural vegetation.
The removal of natural vegetation (LULCC) in the middle part of the River
Njoro watershed hasresulted in the decrease of theforest areaby 1314 haand
shrubland by 475 hainthelast 27 years. Theintegration of remote sensing and
Gl Swasfound to be effectivein monitoring and analyzing land cover patterns
and also in evauating impacts of land use change for future land devel opment
projects by the residents of study areas.

Theresidentsare therefore recommended to devel op responsesto rehabilitate
the degraded environment through re-afforestation, soil and water conservation
and reduction of land use/land cover change (LUL CC) in order to mitigate the
negative outcomes of the ecosystem changes.
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Programmein Niger Stateof Nigeria
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Abstract

Weather vagaries, inconsistent government policies and market
imperfections make things difficult for smallholder farmers to predict the
future with certainty, thus, there is a need to understand their behavior
towards risk. It isin the light of this that this study was conceptualized to
determine risk attitudes of rice farmers participating in IFAD-VCD
programme in Niger Sate of Nigeria. Cross-sectional data of 2018
cropping season was collected on a fortnightly basis from 110 IFAD rice
farmers through a structured questionnaire complemented with an interview
schedule and the collected data were analyzed using safety-first rule
approach and Tobit regression model. The empirical evidence showed that
most of the farmers were risk-averse owing to lack of complete market
information in spite of the technical and input-output market support
offered by IFAD programme in the study area. However, the major factors
identified to be affecting farmers preference for risk in rice production
were the problem of glut which causes price dampening and high agro-
input prices in the studied area. Therefore, the study recommends the need
to strengthen the linkage between the farmers and off-takers, subsidizing
farm inputs and also providing farmers with adequate market information
in order to allay the fear of market imperfection in the studied area.
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I ntroduction

The fear of capital loss by small-scale farmers in Nigeria owing to lack of
economic capital, and agricultural enterprise being bounded by uncertainty e.g.
weather vagaries, the spread of pestsand diseasesetc., has been aseriousthreat
to agricultural investment in the country. Amaefulaet al. (2012) cited that small-
scale farmers are naturally keen to avoid taking a risk which might threaten
their livelihoods due to the potential negative outcomes of risk, thusthey are
willing to sacrifice their potential income to avoid risk or uncertainty. This
behaviour influencesthelevelsand typesof farm inputsused by them and the
aggregate levels of output they produce.The consequences of this risk and
uncertainty phenomenon have kept productivity inagricultural enterprisesiow,
despite al interventions aimed at ensuring food security. Therefore, due to
this inherent risk associated with agricultural production, these farmers,
especialy the smallholder category, are not able to meet-up with their basic
household needs. According to Modley and Verschoor (2003), theviciouscircle
of poverty takesmany formsbut one key element in many versionsof the spiral
In many environments is risk aversion. If poor people are risk-averse to the
extent that they are unwilling to invest in the acquisition of modern inputs
becauseitinvolvesrisks, they will remain poor.

Picazo-Tadeo and Wall (2011) reported that agricultural production being
subject to risk hasadirect consequence on thefarmers' attitudestowardsrisk
as it influences their input choices owing to production risk. The time-lag
characteristics associated with agricultural production activities inhibits
accurate prediction of expected output and their prices, thus increasing the
concern of risksand uncertainty (Amaefulaet al., 2012).

Literature has shown strong evidence of resource-poor farmers being averse
torisk (Moscardi and de Janvry, 1977; Binswanger, 1980; Antle, 1987) dueto
the associated impacts of risk and uncertainty on the households' production
and consumption decision. Besides, Abayomi et al. (2013), reported that in
recent years, risks have rivaled profitability as ameasure of performance for
producers. These general conclusions and observations have stimulated
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considerableresearch into the effects of risk onfarmers economic decisions.
To add to the current literature, more needsto be done because research on the
economicsof risk infarming businesses has not been explored and documented
In some places.

In Nigeria, particularly the study area, to the best of our literature review
horizon, thereislittle or no documented empirical evidenceon studiesinvolving
risk in crop farming business supported by International Fund for Agricultureal
Devopment (IFAD) agricultural programme. Moreover, knowledge of how
smallholder farmers make economic decisions under risk is important in
determining the strategies and policies to be formulated for agricultural
development. Itisinview of thisthat the need to determinetherisk attitudes of
rice farmers participating in the IFAD programme in Niger State of Nigeria
was conceptualized.

Objectives
The specific objectives were:
1.To determinetherisk attitudes of the participating farmersand the

2. Factorsinfluencing therisk attitudes of the farmersin the studied area.

Resear ch M ethodology

Niger state is located on latitudes 8°20'N and 11°30’'N of the equator and
longitudes 3°30'E and 7°20’ E of the GMT. The agro-ecological zone of the
stateis northern guinea savannah with afringe of southern guineasavannahin
MokwalL oca Government Area(LGA). Themagor occupation of theinhabitants
iIsfarming and it iscomplemented with civil servicejobs, artisanal, craftwork,
Ayurveda medicines and petty trade. By using a structured questionnaire
complemented with an interview schedule, field survey dataof 2018 cropping
season was elicited from atotal of 111 rice farmers sampled through multi-
stage sampling design. Inthe state, only five (5) Local Government Areaswere
chosen asthe pilot phase for the programme with Agricultural ZoneA (Bida)
and C (Kontagora) having two L GAseach namely Bidaand Katcha; and, Wushishi
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and Kontagorarespectively, while Zone B hasone participating LGA viz.Shiroro.
In the first stage, for Agricultural Zone A, one LGA vizKatcha LGA was
randomly selected; for Zone B the only participating LGA viz.Shiroro LGA
was automatically selected; whilefor Zone C, Wushishi L GA was purposively
selected based on its comparative advantage asriceis produced throughout the
year owing to the presence of Tungan Kawo irrigation dam. Inthe second stage,
two villages were randomly selected from each of the chosen participating
LGAs. Thereafter, two active co-operative associations from each of the
selected villages were randomly selected. It is worth noting that Microsoft
excel inbuilt random sampling mechanism was used for the random selection
of the villages and the co-operative associations. In the last stage, using the
sampling frame obtained from the International Fund for Agricultural
Development - Value Chain Development (IFAD - VCD) office (Table 1),
Cochran’sformulawas used to determine the representative samplesize. Thus,
atotal of 111 activericefarmersformed the sasmplefor the study. The collected
datawere analyzed using amultiple regression model (OLS) and safety-first
rule approach in conjunction (first objective), and Tobit regression model
(second objective). The Cochran’sformulaused is shown below:

S (riiN1) ............................................................................................... (1)
1.96)?2
2 62 D e e e )
Where:

n, = adjusted sample size for finite popul ation

n =samplesizefor infinite population

N = population size

p = proportion of the population having aparticular characteristic
q=1-p

€” = error gap (0.07)

Thus,p=0.40andg=1-0.60=0.50
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Table 1. Sampling Frame of Participating Farmers

LGAs Villages Co-operative Associations SF SS
Katcha Baddegi Managi Badeggi FarmersCMPS 24 10
Aminci Ebanti Twaki CMPSLtd 25 10
Edostu  Edotsu Co-Operative Credit &
Marketing CMPS 25 10
Edotsu Jinjin WugakunYemaCMPS 25 10
Shiroro  Baha BahaAbmajezhin Cooperative
Multi-Purpose Society Ltd 15 7
Abwanubo Ngjeyi Devel opment
Association 18 8
Paigado PaigadoAchagebwaDevelopment
Farmers Soc. 25 10

Paigado Farmers Cooperative Society Ltd 25 10
Woushishi Bankogi Bankogi Alheri Farmers Coop.

Multipurpose Soc Ltd 22 9
Bankogi Gwari Nasara CMPS 16 7
Kanko KankoArewaFarmers 25 10
Kanko Unguwar Ndakogi Cooperative
Multipurpose Society Ltd 25 10
Total 270 111

Source: IFAD-VCDP farmers' database, 2018
Note: SF and SS mean sampling frame and sampl e size respectively.

Model Specification

The multiple regression model estimated by ordinary least square (OLS) is
presented below:

Implicit form
Y=f(X,X,, X5, Xjeonnen. D TP 024
Explicit form
Y= G+ By X+ BoXa 4 BaXg+ ByXy e o 8K o (3)
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Where;
Y = Output of rice (kg)
X,=Farmsize (ha)
X,= Seeds (kg)
X,;=NPK fertilizer (kg)
X =Ureafertilizer (kg)
X.= Herbicides (Itr)
X, =family labour
X =Paid |labour (manday)
X, = depreciation on capital items (3¥)
B, = Intercept
B, . = Regression coefficients
g, = Stochastic
Thefunctional formsfitted into the specified equation are asfollow:
(a) Linear function
Y =B,+B,X* B, XK+ B XKy + B X F € (4)
MPP= 3
Elasticity= g * ¥ /¥
(b) Semi—og function
Y =g, + B loghk, + flogk, + BlogXy oot B logX + S (5)
MPP = /¥
Elasticity= g/v
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(c) The Cobb Douglas (double log) function

logY= g, + flogX, + f.logX. + BilogXy v oot BlogX, + £, e, (6)
MPP= B* 7%

Elagticity = g

(d) Exponential function

10gY= g, + 1 X1 4+ BaXo + BaXg e v v Xy F B (7)
MPP= g* ¥

Elasticity= f* x

Safety-first Approach Method

Following Moscardi and deJanvry (1977), the safety-first approach used to
generaterisk aversion parameter (Ks) for each farmer is shown below:

Where; K_ istherisk index of i farmer; 6 isthe variance parameter; P isthe
unit price of the chosen most influential input for i*" farmer; W. isthe quantity
of the chosen most influential input of thei® farmer; P, iIsthe unit price of the
output of i farmer; f isthe elasticity coefficient of output with respect to
the chosen input; and, H, isthe mean of the output. The researchers did not
adopt the classification devel oped by Moscardi and de Janvry asthe mean and
the standard deviation ( + 0.5 = §5) of therisk aversion parameter K_ were
usedto classify thefarmersin the studied areainto three (3) distinct categories
aspresented below:

0<K,<2.286=Low risk aversion/ Risk-preference
2.286 < K <2.305 = Intermediate risk aversion/ Risk-neutral
2.305 <K _<2.329 = Highrisk aversion/ Risk-averse
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Tobit regression model

The Tobit model assumes:

FF =@ 4 X8 4 S 9)
V= 4 Xy + X+ Xafy + Xofyt+ Koo+ o F oyt 5 (10)
Where:

Y * = Risk Index valuefor i™ household; X = Yield (kg); X,= Marital status
(married =1, otherwise=0); X ;= Education (years); X ,= Sicknessof household
member (yes=1, otherwise =0); X .= Extension visit (number); X =Accessto
credit (yes= 1, otherwise=0); X_= Seed variety (improved = 1, local =0); X .=
Gender (male =1, otherwise = 0); X = Age (year); X = Household size
(number); X, =Annua income (3%); X ,= Farming Experience (year); X ;= Non-
farm income (yes =1, otherwise = 0); X ,= language spoken (number); X .=
Security threat (yes =1, no = 0); X, = Household commercial index (HCI);
X = Seed cost (high=1, low =0); X_, = NPK fertilizer cost (high =1, low =0);
X, = Ureafertilizer cost (high =1, low =0); X, = Herbicides cost (high =1,
low =0); X, = Human labour cost (high =1, low =0); X, = Kcal consumption
(recommended (= 2250 kcal) =1, otherwise 0); X, = Poverty depth (poor =1,
otherwise =0); X,,, = Food security status (secured =1, otherwise =0); B=
Intercept; B, . = vector of parametersto be estimated; and, ¢, = Error term.In
partitioning the operating capital cost items this formula: ¥ + 0.5+ sp was
used, wherethevalue 2 7 + 0.5 = 55 Was considered high while the value
Z ¥+ 0.5« spwasconsidered low.

Resultsand Discussion
Risk Attitudes of the Participating Farmers

Thelinear functional form was chosen asthe best fit among all the functional
formsfitted into the specified equation asit satisfied the economic, statistical
and econometric criteria of the method of estimation used i.e. ordinary least
square (OLS) (Table 2). Furthermore, the estimated coefficient of farm size
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wasfound to be the primusinter pares among the least-squaresfound to have a
significant influence on therice output, thus chosen asthe factor to determine
the risk attitude coefficient of the participating rice farmers in the studied
area. Theresults showed that majority of the participating farmers were risk-
averse (64.0%) owing to incomplete market information as the programme
input supplier and off-taker linkages supports are not reliable given that they
operate in the same environment that is subject to market imperfection (Table
3). However, 30.6 per cent identified to have apreferencefor risk isdueto the
confidencethey haveinthetechnical support, input and output linkages provided
by the programmeinthe studied area.

Table 3. Risk attitudesof ricefarmers

Category Frequency Per centage
Risk-preference (0 < 2.286) 34 30.6
Risk-neutral (2.286 << 2.305) 6 5.4
Risk-averse (2.305 2.329) 71 64.0
Total 111 100

Source: Field survey, 2018

Factorsinfluencing Risk Attitudes of the Participating Farmers

Thediagnostic test statisticsviz. test for normality of theresidual showed that
themodel failed thetest of normality given that the error termisnot normally
distributed. However, thisisnot considered a serious case given that naturally
in most scenario data are not normally distributed. In addition, the test for
multicollinearity of the explanatory variables showed the absence of acollinear
relationship between the variablesasthe explanatory variablesvarianceinflation
factors(VIF) werelessthan thevaueof 10.0. Furthermore, with thesignificance
of the estimated Chi? value at less than 10 per cent degree of freedom, this
Indicatesthat the Tobit regression model isthe best fit for the specified equation
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and the estimated parametersincluded in the model aredifferent from zeroi.e.
they exert influence on the risk attitudes of the farmersin the studied area
(Table4).

A cursory review of the results showed that risk attitudes of the farmerswere
influenced by nutritional status, yield, educational status, accessto credit, seed
variety, commercialization index, language spoken, household size, cost of
seeds, cost of NPK fertilizer, cost of ureafertilizer and cost of herbicides as
indicated by their respective estimated coefficientswhich were different from
zero at 10 per cent degree of freedom.

The negative significance of the nutritional status coefficient indicatesthat the
farmerswerenutritionally balanced i.e. those that meet the recommended kcal
intake of 2250 kcal had a preference for risk. Therefore, the marginal and
elasticity implications of a unit increase in the kcal intake of a farmer will
make him reduce his aversion towards risk by 0.007 and 0.0004 per cent
respectively. The negative significance of the coefficient for household member
sickness showed how a case of non-ill health among the farm family of
participating farmers encouraged them to have a preference for risk as his
capital isnot affected by medical expenditure coupled with no psychological
trauma. Thus, the marginal and elasticity implicationsof aparticipating farmer
with no case of ill-health among the farm family will lead to adecreasein risk
aversion by 0.0019 and 0.00095 per cent respectively.

Farmerswho used improved variety other thantheloca variety haveapreference
for risk dueto thetendency of having ahighyield which will trandatetoahigh
income if the prevailing market is remunerative as shown by the negative
significance of the estimated coefficient for seeds variety. Thus, the marginal
and elasticity implications of afarmer who used improved variety will make
him reduce hisrisk aversion by 0.0076 and 0.0035 per cent respectively. The
negative significance of the household size coefficient revealed that alarge
farm family composed of able-bodied people has a preference for risk due to
multiple income streams which accrue to the household owing to income
remittance by the household members. Therefore, the margina and elasticity
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implications of aunit increasein the household size of afarmer will make him
decrease hisrisk aversion by 0.00017 and 0.00063 per cent respectively.

The negative significance of the estimated coefficient of language spoken
showed how communicating in more than one language enables afarmer to
integrate into the global farming community viz. having adequate information
about innovations and market information, thus making him have preference
for risk as compared to his counterpart who will remain confined to his
immediate farming environment if he speaksonly onelanguage. The marginal
and elasticity implications of an additional language spoken by afarmer will
make him decrease his risk aversion by 0.00098 and 0.0013 per cent
respectively.

Farmers with a good market for their product have a preference for risk as
indicated by the negative significance of the estimated coefficient for
commercialization index. Therefore, the marginal and elasticity implications
of aunit increase in afarmer’s marketed surplus will make him reduce his
aversion for risk by 0.0072 and 0.0021 per cent respectively. Low costs of
operating capitals owing to subsidy encouraged the participating farmers to
have a preference for risk as indicated by the negative significance of the
estimated coefficients associated with the operating capitals. The marginal
implication of low costs associated with seed cost, NPK fertilizer cost, urea
fertilizer cost and herbicides cost will decrease therisk aversion attitude of a
farmer by 3.59E-7, 3.398E-7, 6.74E-7 and 9.998E-7 respectively. In addition,
the elasticity implication of low costs associated with seed cost, NPK fertilizer
cost, urea fertilizer cost and herbicides cost will decrease the risk aversion
attitude of afarmer by 0.0031 per cent, 0.0055 per cent, 0.0059 per cent and
0.0034 per cent respectively.

The positive significance of the yield coefficient showed how fear of glut in
the market which dampensthe market price makesfarmersrisk averse. Thus,
the marginal and elasticity implication of a unit increase in the yield of the
farmers will increase their risk aversion by 7.45E-06 and 0.0119 per cent
respectively. The positive significance of the education coefficient revea ed
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Table 4. Factorsinfluencing risk attitude of IFAD ricefarmers

Variables Cosfficients t-stat | Eladticity VIF
Constant 2.34008(0.01533) | 152.6*** -
Yield 7.624E-6 (1.36E-6) | 5.626*** | 0.0118%44 | 1.703
Marital status —0.00083(0.0044) | 0.187"S |-0.0002941 | 1.743
Educational level 1.84E-5(1.10E-5) 1673¢ | 00001246 | 1433
Kca consumption —0.00685(0.00277) | 2.478** |-0.0004988 | 1.827
Sickness —0.0019(0.00077) | 2.468** |[-0.0009449 | 2214
Extensionvisit —0.000195(0.00031) | 0624 |[-0.0006487 | 1558
Accessto credit 0.00077 (0.00195) 0395 | 0.0001499 | 1627
Seed variety —0.0076 (0.0046) 1.668* |-0.0034502 | 1.266
Gender —0.0064(0.00595) | 1.081Ns [-0.0027118 | 1.638
Age —9.39E-5(0.00017) | 0.551"s [-0.0016703 | 3408
Household size —0.000169(0.00005) | 3.38*** |[-0.0006249 | 4.367
Annual income (2g) | —7.07E-10(2.61E-9) | 0.270% [-0.0001548 | 1.986
Farming experience | 8.92E-5(0.00019) 0.460M | 00009016 | 4.184
Non-farmincome 0.00011(0.0020) 0.053"s | 0.000056 1.469
Language spoken —0.00098 (0.000177) | 5.54*** |-0.0013223 | 1.659
Security threat —0.0036 (0.0043) 0.834% 1-0.0000633 | 1375
Cl —0.0072(0.00155) | 4.645*** [-0.0020922 | 1.604
Poverty depth 0.00312(0.00251) 1.241Ns | 0.000305 2.034
Food security status | —0.00345(0.00225) | 1.535%S |-0.0004708 | 1.937
Seed cost —3.59E-7 (1.24E-7) | 2.885*** | -0.0031 3852
NPK cost —3.39E-7(9.78E-8) | 3.475*** |-0.0054811 | 3547
Ureacost —6.74E-7 (1L.87E-7) | 3616*** |-0.0059841 | 3.779
Herbicides cost —9.998E-7 (3.97E-7) | 2517** |-0.0033658 | 2676
Hired labour cost —2.69E-8(3.71E-8) | 0.723"° |-0.0004084 | 1.698
Chi? test 535.62x**

Normality test 58.36[2.1E-13]***

Source: Field survey, 2018

Note: *** ** * & NS means significant at 1%, 5%, 10% and non-significant respectively.

Thevauesin () and[] arestandard error and probability value respectively
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how lack of complete market information owing to market imperfection made
the educated farmers to be apprehensive of risk. Therefore, the marginal and
elasticity implications of a unit increase in the educational level of afarmer
will make him increase his/her risk aversion attitude by 1.84E-5 and 0.00013
per cent respectively. The positive significance of the credit estimated
coefficient indicated how fear of loss of real capital due to default and
delinquency by farmers with access to credit makes them averse to risk.
Therefore, the marginal and elasticity implications of afarmer with accessto
credit will make him/her increase his aversion to risk in rice production by
0.00077 and 0.00015 per cent respectively.

Concluson and Recommendations

It can beinferred that most of the participating farmers were apprehensive to
risk in rice production owing to the problem of glut which causes price
dampening and high cost of agro-inputs, and all aredirectly related to lack of
complete market information in the studied area. Therefore, the study
recommended the need to strengthen the linkage between the farmers and off-
takers, provideinput subsidies and adequate market information to thefarmers
in order to alay the fear of market imperfection among the farmers in the
studied area.
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Abstract

Urban farming is now seen as a way to nutritional security of the
burgeoning city masses and a means to daily sustenance. Most of the
population in the cities have started practising agriculture on the spaces
available to them. Urban agriculture is catching up in most of the Indian
cities such as Chennai, Bangalore, New Delhi, Mumbai and Pune etc. In
Hyderabad as well, increased access to information and extension advisory
services of the Urban Farming Division (UFD) of Horticulture Department,
Hyderabad have induced most of the urbanities to practice agriculture.
Urban farming has a positive impact on both the practitioners and the
city. In view of this, a study was taken up on Urban farming: Knowledge
management and impact — Lessons from twin cities of Hyderabad and
Secunderabad to understand information sources for urban farming
practitioners and impacts of urban farming on cityscape. The study revealed
that online content and virtual knowledge were found to be the most
important sources of agricultural knowledge. A variety of ICT services
were used by the urbanites for sourcing the information, which include
Facebook groups, online agri store, WhatsApp groups etc. In the same
way, neighbours with similar interests were one of the major sources for
crop production knowledge. The study further observed that Urban Farming
IS capable of recycling the wastes, restoring the urban ecosystem and
stabilising the health of both human and urban city scape. It is believed
that the results of the study would help the scientific community, general
public, extension functionaries to understand the importance of urban
farming as well as to upscale good practices.
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I ntroduction

Urban farming is capabl e of bolstering more socia and political inclusion and
Iscapable of sustaining the environment, facilitating economic progress, aiding
water and land use management of the urban landscape. Urban farming also
paves a way to nutritional security of the population and ensures access to
daily sustenance of food and nutritional needs. According to the FAQO report,
2015, urban garden lands are 15 times more productive than therura holdings
and further, the study noted that one square meter of the urban farmiscapable
of producing 36 heads of |ettuce every 60 days, 10 cabbagesevery 90 daysand
100 onionsevery 120 days.Further, FAO articul atesthat, of the 54.29 per cent
of the urban population, 10.66 per cent of (0.8 billion) of the population is
found to beinvolved in urban farming and believed to have produced one-fifth
of theworld food production.

Most of the population in the cities has started practising agriculture on the
spaces available to them. They also source information from a variety of
domainsand platforms. Theinformation sourcesthat the urbanitestap into are
unique asthey usedifferent cognitive approachesto learn and shareinformation
related to farming and crop production. InHyderabad aswell, increased access
to information and extension advisory services of the Urban Farming Division
(UFD) of Horticulture Department, Hyderabad have induced most of the
urbanitiesto practice agriculture. Theinitiativesand abroad range of extension
servicesof the Urban Farming Division of Horticulture Department have played
amajor rolein creating awareness about agriculture among the urbanites. This
coupled with, therural farming background of most of the urbaniteshaskindled
Interest among them to pursue the nobl e profession of agriculture. Thesetwin
characters have led to large scale adoption of agriculture by most of the
urbanities.

Overall, urban farming hasawall oping positiveimpact on both the practitioners
and thecity asawholeand it also comesat atimewhen the cities have become
a prey to the growing industries, tanneries, concrete jungle, pollution and
booming population. Inview of this, astudy wastaken up on Urban farming:
K nowledge management and impact — L essonsfrom twin cities of Hyderabad
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and Secunderabad to understand information sources for urban farming
practitioners and impacts of urban farming on cityscape. The outcome of the
study is expected to help the scientific community, general public, extension
functionariesto understand the importance of urban farming and to upscaleit
acrossthe citiesand cosmopolitanswith suitable extension strategies. The study
has documented about 25 urban agricultural practitionersand their knowledge
sourcesregarding agriculture and theimpacts of urban farming/agriculturewith
thefollowing objectives:

Objectives

1. Identification of sources of information followed by urbanites on urban
crop production

2 Anayzingtheimpactsof urban farming.

Review of Literature

Urban farmers are from all age categories and all walks of life (women, men
wealthy, poor, locals and immigrants) and most of them are from low income
households (FAO, 2014 and Robertson, 2013). The location, is either in the
midst of the city or alongside or periphery of the city or intra-urban or inter-
urban (Van Veenhuizen, Moustier and Danso 2007 and Lynch et al, 2001). As
far as cropsincluded in urban farming, the urbanites practice urban farming
essentially to meet their own food requirement (Devenish, 2006; Veenhuizen,
Moustier and Danso, 2006). Many of the urban cities, have afamily farm that
includes production of foods for self-consumption and sale of the surplus to
the markets for some income (Moustier and Danso, 2006).The Mexican city
has produced an annual average of 15 000 tonnes of vegetablesfrom 22 800
hectares of land. In the Peru capital Lima, 5000 haof irrigated land isutilised
for short-cycle vegetable cropsfor salein city markets. The urban dwellers of
Hyderabad city cultivate mostly para grass accounting for 65.00 per cent of
the urban produce followed by leafy vegetables and one per cent of fruits,
crossandraand jasmineflowers (Buechler and Devi, 2002).
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Asfar asinformation sourcesfor urban farming are concerned, 88.00 per cent
of thevegetablefarmersin the urban part of Accra, Ghanahaveradio asasource
of information followed by friends (64.00 %), extension agents (52 %), agro-
chemical shops(45.00 %), television (37.00 %) and others (27.00 %) regarding
farming and 68.00 per cent of the urban vegetable farmersuseinformation on
application of fertilisers followed by 63.00, 62.00, 56.00, 32.00, 31.00 and
30.00 per cent of them using information on organic farming, weedicides, soil
Improvement, pest management, market price, and pesticides respectively.
(Osei et al, 2017). About 77.20 per cent of thelivestock keepers of Kinondoni
and Morogoro urban areas of Tanzaniadepend mostly on veterinary shopsfor
their information and almost 63.80 per cent of them contact extension officers
for information followed by 40.20, 39.80, 29.10 and 12.60 per cent of the
livestock keeperswho accessinformation from fellow livestock keepers, print
media, agricultural exhibitionsand meetings/seminars (Angello et al, 2016).

Material and M ethods

An ex post facto research design was followed in this study. The respondents
were selected by using the snowball sampling method. The case study analysis
wasa so followed to study the good practicesof urban farming. Theinformation
was collected using a semi-structured interview schedule and focus group
discussion. Simple percentage analysiswas used to assess the degree of impact
of urbanfarming.

Background of urban farming practitioners

The study was carried out among 25 urbaniteswho are residents of Hyderabad.
Most of the urbanites who have been interviewed were retired employees of
both public and private sectors. Some of them are working in banks, private
sector (Consultancy, engineering etc.). These urbanites have been habituated
towork in (urban) garden asit givesasoothing impact from their “businessas
routine”.
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Knowledge M anagement

Real time and virtual contacts for venturing into Agriculture- the first
step to success

One of the major requirements of urban farming isthe medium/culturefor the
production of crops. Urban agricultureispracticedinavariety of ways, unlike,
rura agriculture, wherethe soil isthe substancewhichisutilized asthe growth
medium/culture by virtue of itsnature. In the urban landscape, the practitioners
aredependent onthe“kits’ provided by the UFD. It has soil mixed with organic
matter, seeds, and grow bags of different sizes. Likewise, the awareness of the
urbanites about various online markets has hel ped them to purchase theinputs
which are essential to the production of crops. All the more, the usage of these
inputsisbeing learnt from social medialike Facebook and WhatsA pp besides
theneighbouring practicing urbanfarmers, booksand magazines. It wasobserved
during the study that 15 of the 25 urbanites have purchased the urban farming
kitsat subsidized rates. Thesekitsencompass crop production inputsincluding
seeds (mostly vegetables and greens).Although theinitiative of UFD has met
the necessary inputs of agriculture, most of the urbanites have said that some
of the online sites are selling the quality seeds with background information
on the seeds (Table 1). Thefollowing are the most trusted online sitesfor the
purchase of the seeds.
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Table 1. Onlinesitesfor seed purchasefor urban farming

S.No. Online sites Images Available seeds
1. WWW,Uga00.com Seeds of all vegetables, greens, fruits and
\% UGAQO | fowers available
2. www trustbasket.com Almost all varieties of vegetables, fruits and
e leafy vegetables are available. However,

TRUST |
EASEE] most of them are hybrids.

3. — Shares the availability of images and seeds

hitps://swww facebool v INTIPANTA pertaining to urban farming

com/intipanta.i

4, https://seedbasket.in Lo Seeds of all vegetables, greens, fruits and
Seeﬁasket flowers available.

wn

www.niamigarden.in Seeds of vegetables, greens and fruits and to

some extent ornamental flowers . The most
noteworthy is that the online shop sells only
the open-pollinated variety and non-hybrids
seeds and local cultivars of years old. Hence,
all of these seeds are organically viable and
germinal.

A start-up on the website for Urban Farming Kits — A case of Mrs
Vijayalaxmi

The seedsfor MrsVijayalaxmi’ sfarming were purchased from various parts of
the country, through her friendsi.e., seeds of vegetables and |eafy vegetables
from local farmers at Pune and Jammu. However, in due course of time,Mrs
Vijayalaxmi has started selling her own seeds, which were produced from her
garden, through the onlinewebs tewww.MyEdibleGarden.in and facebook.com/
MyEdibleGardenindia. Besides, she maintains a wide range of gardening
materials, equi pment, toolsand crop inputsrequired for practising agriculture
on her website, thereby enabling the urbanitesto procure all the necessities of
gardening on areal time basis. The chief aim of starting the sitesisthat every
urban dweller can become aproducer rather than just aconsumer. Theseonline
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sitesand novel initiatives may help the urbanites to become self-sufficient in
seed production, in particular, the areas adjoining Sainikpuri, Secunderabad.
What is more important is that, by now, these urban farmers have started
producing seeds of their preference and suitability, thereby creating a new
domain “ Seed Urban”. Theinitiative was found to be more successful asthe
accessto quality and preferable seedsare now at the hands of urbanites. Hence,
the extension functionaries of both the State Agricultural Management and
Extenson Training Institute(SAMET]), in Hyderabad and urban farming divison
need to popularise such innovations across the twin cities (Hyderabad and
Secunderabad). Extension strategies may also be developed to upscale the
practice to the other cities of the country.

“HomeMade Remedy” for the M anagement of Crops

Plant protection plays a crucial role in the management of crops. Due to the
cent percent literacy of the practitioners (respondents of the study),the
management of crops beit protecting the cropsfrom insects and pathogens or
watering the plants or manuring the crops, the practitioners are largely
dependent on various platforms. Many times, the urbanites have al so sourced
the information from the neighbours regarding the preparation of Farm Yard
Manure (FY M), Terracotta composting, common bin method (dumping of
kitchen wastes and other wastes), vermicompost, fish tank water etc.

Urbanites have started preparing homemade pesticides such asbioliquid, bio
liquid extract, Amrithapani etc. and, water management isdonewith the help of
wastewater, greywater, recycled water etc. Thirteen of the 25 urbanitesin the
study usethe hosefor watering, the bucket method, rose cane watering method
are also wisely used by the urbanites (Table 2). Crop management is done by
both men and women alikein the urbanscape of Hyderabad and Secunderabad.
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Table2. Method of Irrigation

n=25
SNo. Method of Irrigation Urbanites Per cent
1. Hosewatering 13 52.00
2. Bucket watering 4 16.00
3. Dripirrigation 3 12.00
4. Rose canewatering 1 4.00
5. Hosewatering + Bucket watering 2 8.00
6. Hosewatering + Rose cane watering 2 8.00
Total 25 100.00

Social mediaasa virtual learning platform for urban farming

Virtual learning has al so gained momentum among the urbanites asit reduces
time and makestheleaning easier and ssimpler. Severa social mediaplatforms
are used by the urbanites to source information concerning crop production.
Among them, Facebook groups, YouTube channelsetc., haveincreasingly been
used by the urbanites. However, the print medium hasnot lost itsvibrancy owing
toitsestablished credibility among urban readers.

Table 3. Connecting through Virtual Platforms

SNo. Sources Remarks
I YouTubechanne There are a variety of YouTube
channelswhich have served asthe
source of information for crop
productionin urban farming.
1 elV Abhiruchi The famous Telugu YouTube
(https://goo.gl/oH8Zfu) channel with the subscription base

of 80,000 mostly focusses on the
kitchen recipes of Telangana and
Andhra Pradesh. Besides, it
features successful kitchen
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2. Nature'sVoice
(https://goo.gl/Y 14rE7)

3. Gardensof Abundance
(https://goo.gl/FkiE2K)

4. Kitchen Garden
(https://goo.gl/PGthV z)

gardening of Hyderabad and
Secunderabad citiesand their good
practices. Therefore, many of the
urbanites who are in need of
information in urban farming can
view the related information by
searching in the search box
provided e.g. Rooftop gardening.

It has more than 11,000
subscribers and it brings out the
farming  practices done
organically and with nature. It
covers farmers who have been
successful in natural farming.
Importantly, it covers urban
farming also so as to help the
urbanites who are interested or
practising farming at their terrace,
garden, backyard, etc.

It poststhe videosrelated to urban
farms which are under
permaculture. It covers farming
done on rooftops, balcony,
terrace, backyardsand so on.

It posts videos related to basics
on theknow-how of soil, compost,
pot preparation for urban farming,
gardening and how to grow care
Crops.
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[l Facebook groups There are some urbanites whose
source of information on urban
farming are the following

Facebook groups
5. Intipanta - organic kitchen/ Themembership of thisFacebook
terrace gardening group is about 34,000 and this
(https://goo.gl/dr7gPh) group shares the information

through experience and query
posts, photosand videosrelated to
organic urban farming. Members
of the group update the site with
the products they cultivate from
their own households, pest and
disease affected plants so asto get
the responses on organic control
measures from the respective
members in the group; the
procedures of preparation of bio
and organic pesticides and
manures like bio-enzymatic
cleansers. Articles on urban
organic farming and rel ated posts
released elsewhere are made
available on the pages of group
members. Besides, the demos
conducted elsewhere are made
available so astoinform the other
members of this group, if they
were not able to attend the
demonstration on preparation of
organic fertilisers and pesticides
for example.
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6. Myediblegardenindia Website created by
(https://goo.gl/wNvJIZD) MrsVijayalaxmi, aretired teacher
residing at  Sainikpuri,
Secunderabad (Telangana State) It
deals with day to day garden
practices and posts information
related to crop production, seeds
and materials needed for urban
farming, news and eventsrelated
to urban farming.

[ Newspapers Information and articles about
successful urban farming
initiatives are covered in
newspapers.

7. Sakshi A few of the success stories of
urban practitioners, case studies
etc., relating to urban farming are

8. Eenadu circulated in these newspapers

Virtual -extension- A caseof Sainikpuri garden club

Urban farming facilitates people of all classes, castes, creed, education and
occupation to unitetogether under oneumbrella“urbanfarming”. Thisisevident
from a WhatsApp group of Sainikpuri garden club, Secunderabad. It was
established among the urbanites who maintain either abackyard garden, or a
rooftop garden or kitchen garden. The group istwo yearsold. It isone of the
effective WhatsA pp groups as claimed by the administrator of the group, Mrs
Deepa Shailendra. The membersof the group share information on production
practices of various crops of vegetables, greensand fruits. The membersalso
post pictures of the crops affected by pests and diseases to identify and to
recommend advisory measures to control them on a daily basis. The
administrator of the group opined thatit is extremely supportive at thetime of
sudden outbreak of pestsand diseases during peak season.
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The membersof the group respond to the queries as soon asthey seethe posts.
The Sainikpuri Garden club also sharesinformation like exhibitions, trainings,
workshops, seminars, meetings and other similar activities related to urban
farming. Asthe members (Mrs. Sudha Gorthi, Mrs Vijayalaxmi and Mr V.S.
Moorthy) of thisgroup claimed, many atimes, they have cometo know about
exhibitions and meetings pertaining to urban farming through thisgroup. Above
al, this group shares information about availability of seeds of various
vegetables, fruitsand greens avail able with them along with theimages of the
seeds. Thusit isfacilitating the members to approach the concerned persons
to get the seeds. Whenever there is a bulk yield of crops, it is shared on the
WhatsA pp group and those who require can buy them.

Therefore, the WhatsA pp group-Sainikpuri Garden Clubisimmensely helpful
to the members of Sainikpuri colony who have been practising urban farming
for some time now.

Besides, urban farming, it facilitates people of similar interests to discuss
various practices and methods related to urban farming. It is evident from
Habsiguda urban farming, wherein the urbanites like Er. Babu. P. John,
Mr Hemanth V. Mulay, Mr Mallikarjuna Rao, Dr K. Sudhakar Reddy and
Mr K. Bhaskar, have united on the common grounds of urban farming,
irrespective of the fact that they are from different locations of Habsiguda,
Hyderabad. Moreover, they have been planning to take urban farming to the
next level and are discussing variousinnovative practi ces and technol ogies that
can be employed in urban farming, thereby making urban farming moreviable
and in harmony with nature.

Therefore, itisobserved that urban farming has paved theway for these urbanites
to have acommon forum of discussion and conversation. However, many of
the urbanites have no accessto these groups neither have they heard about the
existence of the WhatsApp group and other groups on Facebook like
www.facebook/intipantal. www.facebook/ Grow your own food/. Therefore, the
Urban Farming Division of Horticulture Department, Hyderabad, Telangana,
maly create awareness among the other potential urbanitesand can make use of
mass mediafor wider publicity about these groups.

Journal of Agricultural Extension Management Vol. XX No. (1) 2019



Urban farming: Knowledge Management and I mpact — Lessonsfromtwin citiesof Hyderabad and Secunderabad 87

The groups' activities may be telecast and broadcast through television and
radio respectively. Theinformation about these social mediasitesinitiated by
the urbanites may be displayed at horticulture and agriculture exhibitionsalong
with thetechnol ogiesand innovations pertai ning to urban farming and gardening
practices. Asthese groups are effective in spreading knowledge and hands-on
experience, sharing the stories ofsuccessful practitioners of urban farming,
innovations and localised practices etc, can help scalethem up. Similarly, the
Urban Farming Division of Horticulture Department, may al so start a Facebook
page, WhatsA pp group and YouTube channelson Urban Farming, so asto make
available good practices and information related to urban farming anytime,
anywhere and to the concerned urbanites. Thus, the development of the social
media groups would not only help the government to share and get feedback
but also help learn about thereal time problemsfaced by the urbanitesregarding
the practi ces and management of crop production.

I mpact of Urban Farming

Thefollowing e ucidation givesan ideato what extent urban agriculture sustains
the city atmosphere and how it impacts the landscape of cities.

I mpact of urban far ming on the environment of the cityscape

Theenvironment islargely encompassed with natural resources. However, in
the course of time, the natural resourceslike soil, air and water aswell asflora
and fauna have been ruined on account of anthropocegenic activitieslike over-
exploitation of natural resources for the development of various industries.
Moreover, theincreasing population has led to the inevitable burden on both
theavailability and use of water, food and shelter. The water has become scarcer
and food availability hasturned out to be uneven and the spatial areafor shelter
has been hampered. These are more pronounced in urban areas.

Asfar astheimpact of the urban farming is concerned, most of the practices
included in urban farming are done in close proximity with nature. Similarly,
several of those practices are capable of even offsetting ruined nature. Urban
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farmingisaway for asustainable city environ, asit thrives under the conceptual
framework of cultivation by conservation. Starting from the location of the
urban farm to the harvesting of crops, urban farming encompassesinnumerable
good practices, for instance, thelocation for establishing urban farmsismostly
rooftops, backyards, terraces, balcony and the exclusive land areawhich are
mostly vacant and unused. Therefore, it makes use of the vacant area and
transforms the cityscape into farms of greenery.

The advantages of establishing rooftop and terrace gardensaretwo fold; firstly
itisableto prevent the penetration of scorching sunlight into the housedirectly
and the other isthe cropswhich grow on therooftops/terrace are ableto absorb
and usethe sunlight effectively for their metabolism. Moreover, when it comes
to soil, the predominant soil used isred soil and it isgenerally taken from the
lakes and ponds availablein thecity, (inthis casethelakes of Ramanthpur and
Himayatsagar) which deepens the lakes thereby helping to hold more water
during the rainy season. However, one of the urbanites has even invented a
novel method of growing crops, - the Compost of Coco Peat (CCP)
Ravichandra's Growth Culture recognized by the Government of India. It has
even reduced the exploitation of the soil medium as this growth culture has
replaced the need of soil for crop production. More importantly, most of the
growing medium is available at household levels, such as, waste buckets,
containers, mud pots, waste tyres, broken aluminium vessels and so on, as
observed among all the 25 urbanites who have used one or the other growing
medium mentioned above.

Thereby, urban farming isan effective measure of reusing the plastic and other
petrochemical materials used in the househol ds which are otherwise dumped
inthewaste binsor thrown away.

Similarly, for the production of crops, urban farming does not use chemical
fertilisers as is evident from the 25 urbanites, who use mostly homemade
fertilisers like compost and vermicompost or the Coco Peat and cow dung
from the Goshala. Again, in the preparation of thefertilisers, like compost and
vermicompost, these urbanites make use of all the kitchen wastes, fruit peels,
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rotten vegetablesand fruits, leaf litter, waste paper and so on. Therefore, almost
all of the household’swastes are converted into manure, through composting.
Therefore, itisyet another way of conserving the environment. Urban farming
follows organic farming method. In thisway, urban farming has reduced the
use of synthetic pesticides.

The pestsand diseases are mostly controlled by using homemade pesticides or
neem oil or other natural pesticides purchased from the markets. It is also
evident from the urban farming models of Mr Vijay Uppal, Mrs. Vijayalaxmi,
Mrs. Deepa, Mrs. Ldithalyar, Mr. V.S. Murthy, Mrs. Susie Tharu, Mrs. Beyniaz
Edulji of Sainikpuri, Secunderabad and Mr. RavichandraKumar of Dilsukhnagar,
Mr. SubbaRao of L.B.Nagar, Hyderabad that they havetheir own uniqueideas
for preparation of bio-liquid pesticidesand bio-liquid extract. These bio/organic
pesticides are also prepared using materialsmostly available at the household
level and kitchen waste. Therefore, it isnot only effective against the pestsand
diseases of the crops but al so protectsthe environment, in particular, theland,
water and air from thewaves of chemical pesticidesand pollution.

Impact of urban farming on dwindling water resources and increasing
power consumption

Urban farmingisauniquefarming model inthe 21st century. It functionsagainst
the odd rule of exploitation of nature but for conserving and sustai ning nature.
Asitisevident from the urbanites practising urban farming, in particular from
the case of Mr Daniel and MrsVijayalaxmi of Sainikpuri, Secunderabad, and
Mr RavichandraKumar of Dilsukhnagar, Hyderabad. Inthe case of Mr Danid,
it isunigque as his backyard garden isirrigated only with rainwater harvested
during rainy days in a special cement tank. Mrs Vijayalaxmi has also been
irrigating the crops with the rainwater harvested in the tank. The most unique
model in the conservation of water isthe practice of Mr Ravichandra Kumar of
Dilsukhnagar. Though thewater sourceismunicipal water, herecyclesthewater
for more than 6 months. In this method, the water is lifted to the fish tank
placed at the corner of rooftop on the stand and the water is carried to the
cropsthrough the PV C pipes connected with thefish tank. Thevalveisused for
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opening and closing therel ease of water from thefish tank. Thewater isdrained
from the holes at the bottom of every growth medium through the pipes
connected with the holein each growth medium and gets collected in acommon
pool. Thewater isthenfiltered using filters. Thefiltered water isagain carried
to thefish tank and the cycle continuesfor about 6 months. Thus, these practices
arenot only effectivein conserving water but also in recharging the groundwater.
However, most households are not involved in rainwater harvesting and the
water isbeing wasted as runoff and eroding the good mineral soil along withit.
The government must make necessary efforts to make rainwater harvesting
pits compulsory in every house on a priority basis. Besides, the government
and other organisations may encourage the urban households to adopt and
practicerecycling of water. Moreover, the practicesfollowed in urban farming
increasesthe visits by birdsinto the household and the city more than before.

| mpact on health

Urban farming isanother way of improving health. All 25 urbanites perceived
that after eating the produce from their own garden/farm, their asthma, blood
pressure and thyroid have reduced as they have been cultivating their crops
organically and do not use synthetic pesticides to control pests and diseases.
According to the urbanites, these organic produce are better in taste and
flavour. The greater advantage of urban farming isthat it improves access to
fresh and green vegetables. M ost of the urbanites cultivate even Col e vegetables
like cabbage, broccoli etc. As aresult, these serve as a natural medicine to
arthritisand diabetes. On health impacts, Mrs. Deepa Shailendraof Sainikpuri,
Secunderabad, spoke about it as, “it givesexerciseto the human body asfarming
requires afair amount of activity that is to be done in order to maintain the
farm; besides, urban farming is a stress buster, maintains the blood pressure
and diabetesat perceivablelevel”.

| mpact on monetary savings

It was observed during the survey that the practitioners have also recorded
monetary savings apart from the health benefits. The study results show the
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impact made by urban farming on reduced purchase of vegetables, greensand
fruits, and the savings thereof. The following table gives the illustration of
savings on the reduced purchase of vegetablesfrom the market.

Table 4. Vegetable Cropscultivated in Urban Farming n=24
SNo. Vegetables Urbanites Percentage
1. Tomatoes 17 68.00
2. Brinjal 16 64.00
3. Bhendi 14 56.00
4. Chilli 14 56.00
5. Bitter gourd 9 36.00
6. Bottlegourd 7 28.00
7. Ridgegourd 7 28.00
8. Snakegourd 5 20.00
0. Cluster bean 3 12.00
10. Pumpkin 3 12.00
11. Kovakka 3 12.00
12. Broadbean 2 8.00
13. Lablab 1 4.00

*Multiple response

Table 5.l mpact on savings of vegetables n=24*
SNo. Savingsonexpenditure Urbanite Per cent Yearly saving

on vegetable purchase (INR)

(INR) /month
1. About 200 11 45.84 26400
2. 400 6 25.00 28800
3. 600 2 8.34 14400
4. 800 1 4.16 9600
5. 1000 2 8.34 12000
6. 2000 1 4.16 24000
7. 50 1 4.16 600

Total 24 100.00 115800

* One of the urbanites (Mrs. Beyniaz Edulji of Sainikpuri, Secunderabad) interviewed did not have any
vegetable but has only fruit crops
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Itisnoted that 45.84 per cent (11 of 25) urbanites have been ableto save about
Rs. 200 every month on the purchase of vegetables. Similarly, 25 per cent
(6 of 25) urbanites saved about Rs.400 every month on vegetabl e purchaseand
that isabout Rs. 28,800 every year. Another two urbanites saved Rs.600 on an
average every month on vegetable purchase and two saved about Rs.1,000 every
month on vegetabl e purchase. One urbanite saved about Rs.2,000 every month.
Put together, al of these 25 urbanitestogether saved about Rs. 115,800 every
year. (Table5) Public and private extension systems need to create awareness
and upscal e the existing strategies on urban farming.

The government may take necessary effortsto promote urban farming across
thecity. Thiscould ensurefood and nutritional security of the mounting urban
population.

| mpact of savingson greens

Greens are the major nutritious source of human diet. Greens have long been
considered to be the supplier of energy and fillip to the metabolism of the
human body. Moreover, greens are always a part of Indian cuisine. In this
backdrop, the survey result encompassed the savingsout of cultivation of greens
under urban farming.

Table6. L eafy vegetablesin urban farming n=24
SNo. Leafyvegetables Urbanites Per cent
1. Spinach (Palak) 14 56.00
2. Hibiscus (Gongura) 10 40.00
3. Fenugreek 8 32.00
4, Coriander 7 28.00
5. Mint 6 24.00
6. L ettuce 5 20.00
7. Basil 4 16.00
8. Amaranthus 4 16.00
0. Curry leaf 4 16.00
10.  Ponnaguni keera 3 12.00
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11.  Chukka 2 8.00
12. Bachadakura 2 8.00
13. Drumstick 2 8.00
14.  Tumip 1 4.00

Table 7. Impact of Urban Farming on M onetary Savingson Greens n=24*

SNo. Savingson expenditure Urbanite Per cent Yearly saving
on greenspurchase
(INR) /month

1. About 100 15 62.49 18000
2. 200 5 20.83 12000
3. 300 0 00.00 -
iy 400 1 4.17 4800
5. 500 1 4.17 6000
6. 25 1 4.17 300
7. 50 1 4.17 600
Total 24 100.00 41700

* Mrs Beyniaz Edulji has not been taken into account since she has no greens except fruit crops

It is noteworthy that, growing of greens has led to considerable savings that
62.49 per cent (15 of 24) of the urbanites saved about Rs.100 every month on
purchase of greens. In total, these 15 urbanites saved about Rs.18,000 every
year. Ontheother hand, 5 of 25 urbanites saved Rs.300 every month on purchase
of greensi.e., they have saved about Rs.12,000 every year. One of the urbanites
saved about Rs.400, another saved Rs.500 on the purchase of greens every
month, while aminimum of Rs.25 and Rs.50 had been saved by the respective
urbaniteswho have been cultivating greenson asmall scale. Put together, these
urbaniteswho have been growing greenshave saved upto Rs.41,700 every year.
The government and M etropolitan Devel opment Authorities of thetwin cities
of Hyderabad and Secunderabad have to take more stepstowards establishing
urban farmsin all households. Also, urbanites who have no interest in urban
farming should be encouraged to cultivate at least greenson asmall scale.
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I mpact of Savingson Fruits

When it comesto savingsonfruit purchase, al urbanites have not been ableto
make monetary savingsasmade with respect to vegetablesand greens. However,
Mrs Beyniaz Edulji does not depend on the market for fruits, as fruit crops
grownin her household are sufficient to meet her household demand and saves
about Rs.2,000-2,500 on amonthly basis.

Impact of Urban Farming on the Avian Activitiesin the twin cities

Modern urban conglomeration and unplanned developmental activities have
halted the presence and mobilisation of birdsto agreater degree. Inthisbackdrop,
urban farming isconsidered to be afillip to the birdsto revamp their activities
in the urban areas, as it was observed that birds are seen more in households
where urban farming has been practised. As aresult of urban farming, these
birds come to the plants and search for food from the crops grown either on
the rooftops or terrace or the backyards Besides, all of these urbanites have a
water dip (abowl containing water at an accessible point to the birds) for the
visiting birds to quench their thirst. Mrs KanizaYosaf Garari of Sainikpuri,
Secunderabad, grows pearl millet exclusively for the birdsvisiting theterrace
farm. Mgor Vijay Uppal of Sainikpuri, Secunderabad, haswater and provision
for the birdsto build their nestsin hisbackyard and surrounding gardenin the
house. Similarly, Mr Mallikarjuna Rao of Habsiguda, Hyderabad has awater
container on his rooftop urban garden which serves as the water feed for the
birds. Mrs Deepa Shailendra had built sheltersfor birds to nest and rest after
seeing that the birds' movements have greatly increased on account of urban
farming. Therefore, urban farming has become not only beneficial to human
beings but also has become an abode of shelter to the birds. The government
must take necessary steps to bring more urban farming into the city so asto
enhance both thewelfare of city dwellersand nature, including birds. Besides,
urban farming hasincreased the activities of several butterfliesasindicated by
the urban farming practitioners.
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Concluson

It isevinced from the study that a number of information sources are utilised
by the urbanitesto learn and practice agriculturein the urban landscape. Urban
farmershavetheir own way of sharing and receiving information pertinent to
these practices which include social medialike Facebook, YouTube channels
and WhatsA pp groupsthat have been serving as an effectiveway of getting and
sharing information effectively among themselves. The information sources
have led to the adoption of various good practices. On the other hand, these
good practicesfollowed in the urban landscape are capabl e of conserving the
natural resourcesof thecity landscape, saving thedaily food basket expenditure,
enhancing the health benefits and transforming the concretejungleinto greenery.

Recommendations

1. Itwasobservedthat, lack of scientificinformation asto how these practices
are doneis unknown. Thereby, efforts could be taken by the government,
State Agricultural Universities (SAUSs), to document the procedure and
application of the practicesfollowed in urban farming.

2. On the other hand, both the central and state Government could include
promotion of urban farming as one of the mandatory activities of Krishi
Vigyan Kendra(KVKs)/Agricultural Technology Management Agency
(ATMA) in particular the KVKSATMAs | ocated near the city or urban or
sub-urban areas. Moreover, the government may possibly allot funds to
KVKs to document and validate the novel practices followed in urban
farming by various urbanites and conduct varioustraining programmesto
diffuse the knowledge of the sameto the other urbaniteswho arein need of
good practicesfor establish urban farms.

3. Inthe sameway, the Agricultural and Horticultural universities and other
instituteswhich are closely working with agriculture may take up projects
and research on urban farming practices and information approaches across
the country. Thiswould bring to light more unseen and unexplored practices
and information approachesfollowed in urban farming.
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4. Moreover, video modules and models of good practices and information
approaches areto be documented. These areto be uploaded on acommon
domain under Urban Farming (UF) either by Urban Farming Divisions or
Department of Horticulture. Moreover, an exclusive website, Facebook
page, Youtube channel may be created to host al of these practices and
information approaches so as to make urban farming more viable and
practically applicablein coming days. The Sainikpuri Garden club WhatsApp
group approach in urban farming could be used asamodel for creating ICT
based groupsin the near future.

5. The state and central government may perhaps take more steps toward
implementing urban farming in schoolslocated in both urban and sub urban
regions inthecountry. It may not only help the school studentsto understand
theimportance of urban farming, but aso kindletheir interest and knowledge
about the nutritive value of the cropsright from the beginning.
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Abstract

The paper analyses the impact of Commodity Based Associations (CBAS),
grassroot level autonomous registered bodies established around a single
enterprise, on income enhancement, employment generation and social
status of the member producers. The results revealed that, the mean
annual net income of the members before their participation in CBAs
was Rs. 55,171 which rose to Rs. 70,378 after their membership. The
mean annual employment generation was 390.28 mandays and 437.20
mandays during pre and post formation of CBAs, respectively. The mean
social status score of CBA members before their participation was 7.80
while it was 15.08 after their membership. Indian farmers are facing
many problems such as decreased profit margin, lack of employment,
poor market linkages, etc. on account of issues like continuous
fragmentation of land holdings, emergence of nuclear family system,
steep increase in cost of production and others. This has led to large
scale migration particularly of farm youth to urban areas. Findings
suggest that producers associations have the potential to help farmers
overcome many challenges and continue in farming through enhanced
income, better living and ensured food security.
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I ntroduction

The Green Revolution has been the cornerstone of India's agricultural
achievement transforming the country from food deficiency to self-sufficiency
during 1960s. Thereafter, the agriculture sector in Indiahas been successful in
keeping pace with the ever increasing food demand of the growing population.
Food grain production hasincreased morethan fivefolds since 1950sfrom 51
million tonsto 277.49 million tonsduring 2017-18 (Anon, 2018) whereasthe
population hasincreased about four foldsfrom 36 croresto 135 croresduring
the corresponding period. In spite of thisachievement, theliving conditions of
farmershave declined continuously. Given the choice, alarge chunk of farmers
want to leavefarming and look for opportunitiesin non-agriculture sectors. As
per 59th round of National Sample Survey on the Situation Assessment Survey
of farmers (2003), 40 per cent were of the farmers households were of the
opinionthat, givenachoice, they wanted to look for vocation in non-agricultura
sectors. Migration of farm youth in Indiawas45 per cent, leaving many Indian
villages as old age homes. In the daysto come, if no corrective measures are
taken for the development of farmers, the number of farmerslooking for non
agriculturevocationsislikely toincrease. Therefore, itisappropriateand timely
to know why farmers are loosing interest in farming and come up with
appropriate remedia measuresto help them continuein farming.

Theincreasein population, subdivision and fragmentation of land holdingsdue
to breakdown of joint family system encouraging conversion of semi-medium
and medium group of farmersinto group of small and marginal farmers, resulted
in un-economic land holdings (Singh, 2012). As a result, the growth of
agriculture considerably slowed down. Both the labour productivity aswell as
land productivity havefallen by half in thelast three decades and capital-labour
ratio has doubled in agriculture (Behera, 2012). The decrease in production,
increasein cost of production and bare minimum increasein Minimum Support
Prices have made the agricultural activity unremunerative. As a result,
indebtedness in agriculture has increased (Mahajan, 2015). The New
Agricultural Technology hasnot made any significant impact on the conditions
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of rural labourers. All indicators related to the well being of rural labourers
have suggested that New Agricultural Technology has worsened the lives of
rural labour instead of improving (Jha, 1997). The cumulative effect of all
thesefactorshasadversaly affected farmers’ interest and confidencein farming.
In this backdrop, the Rural Bio-Resource Complex (RBRC) Project was
implemented by University of Agricultural Sciences, Bangal ore during 2005-
2010 with the support of the Department of Biotechnology (DBT), Government
of India to address the aforesaid issues in evolving lasting solutions to the
farmers problemsby promoting need based producersassociations. The present
paper aims at analyzing the impact of CBAs on annual income, employment
and social status and to find out the relationship between the selected traits of
CBAsmemberswith three major aspects considered for impact evaluationi.e.
income, employment and social status.

Rural Bio-Resour ce Complex (RBRC) Project

The Department of Biotechnology (DBT), Government of Indialaunched Rural
Bio-resource Complex (RBRC) project on apilot basisat five sel ected centers
across the country and one such centre was provided to the University of
Agricultural Sciences(UAS), Bangalore. The project was conceptualized during
2004 by ateam of interdisciplinary scientistswith aview torevisit theexisting
agricultural development strategies and to suggest a model for enhancing
incomeand living standard of farmers. The project wasimplemented in Tubagere
Hobli of Doddaballapur taluk in Bangalore Rural district of Karnataka State,
covering 8340 farming and non-farming families spread over 75 villages, from
April 2005 to March 2010. Baseline information was collected from al the
families beforethe project implementation to know the status and opportunities
for sustainabl e devel opment.

The project envisaged to enhance theincome and standard of living of people
by promoting integrated farming system aswell asaddressing end to end issues.
The project has formulated five pronged devel opment strategies namely; (1)
Promotion of capsule of sustainable technologies, (2) Providing effective
information support system, (3) Ensuring quality critical inputs and custom
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hire services of farm machineries, (4) Effectivefunctiona linkagewith various
ingtitutions, (5) Market empowerment.

Efforts were made to implement the above defined strategy along with
diversification towards sustai nabl e options during thefirst year of the project
resulting in enhancing the production and productivity. There were a series of
deliberations on the scientific marketing of al the produce such as grading,
packing, branding and linking to the market. It was realized by the end of the
first year that the produce could not be marketed profitably by the small and
marginal farmers. Even largefarmersfound it difficult to market their produce
efficiently for variousreasons|like exploitation by middlemen, heavy overhead
expenditure, lack of storagefacilitiesand long distancesto travel.

Marketing has always been one of the weak links mainly due to size of land
holdings. However, recently some successful examples have emerged where
farmershave cometogether in groupsto market their produce efficiently. There
are so many successful examples of farmers coming together in groups like
Grape Growers in Maharashtra but such initiatives are mostly operating in
Isolation dueto lack of support and proper policiesof the Government. Inthis
context, the project took the initiative to promote CBAs in the project area.
Therewereaseriesof deliberationsinvolving all the stakeholders. Therewere
further discussions on the feasibility of the associations for individual
enterprises. Finally, the concurrence of the university and funding agency was
obtained to start CBAs on sel ected enterprises from the beginning of 2007.

Commodity Based Associations (CBAYS)

Commodity Based Associations arethe grassroot level autonomousregistered
bodies established around a single enterprise or agroup of related enterprises
to offer end to end solutions to a group of producers in order to improve
production efficiency, minimize cost of production, facilitate value addition
and enhancethe profit margins. These associationsare essential wherealarge
number of producersaretaking up aparticular intervention/enterpriseinagiven
locality/region with reasonable surplusproducefor sale. The CBAswill address
amajority of the issues related to backward and forward linkageswhich isa
prerequisite for profitable farming.
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The CBAs enable farmers to demand rightful services from concerned
Institutions, profitable use of farm machineries, adoption of shared labour
concept, undertake value addition and processing of the produce, create
additional employment opportunities for the farmers, develop leadership
gualities and professionalism in marketing by farmers, help to improve
bargai ning power, network and share experiences.

M ethodol ogy

The study was conducted in purposefully selected Tubugere Haobli of
Doddaballapur taluk in Bangalore rural district of Karnataka state. A total of
250 membersfrom ten CBAs established under Rural Bio-Resource Complex
Project were sel ected based on proportionate random sampling technique. To
know the rel ationship between the characteristics of farmersand theimpact of
CBAs, correlation and regression analysiswas used.

In order to quantify the impact of CBAS, three dependent variables namely;
annual income, employment and social status were considered. Sixteen
independent variables used for analysiswere age, education, farming experience,
family dependency ratio, land holding, socia participation, cosmopoliteness,
management orientation, deferred gratification, achievement motivation,
Innovativeness, mass media participation, participation in training programme,
extension participation, farm scientist contact and contact with extension
agency.

| mpact of CBAson Annual Net Income

The annual income was operationally defined as the total annual net income
realized in rupees due to participation in the CBA activities by the members.
Procedure followed by Vinay Kumar (2008) was used to measure the annual
net income of the members. Annual net income (ANI) is measured using the
following formula:

ANI = Grossincome - total expenditure
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Theimpact on annual income of CBA memberswas cal culated by comparing
the means of annual net income before and after their membership in CBAs.

I mpact of CBAson Employment Gener ation

Employment generation was operationally defined asthe number of mandays
of employment generated annually in the member’s family as a result of
participation in the activities of CBAs. Procedure followed by Vinay Kumar
(2008) was used to measure the employment generation. The mandays of
employment generated was cal culated by collecting the dataon all the possible
sources of employment generation such as agriculture, subsidiary activities,
business, salary, daily wages and other possible sources. The sum of mandays
of employment for each respondent was used for analysis. The impact on
employment generation on the CBA memberswas computed by comparing the
means of employment generation in mandaysbefore and after their participation
inthe CBA activities.

| mpact of CBAson Social Status

Social status is defined as “the extent to which the status of a farmer has
improved in the social system inwhich helivesasaresult of hisinvolvement
in a programme (Linton, 1996). Socia statusis operationally defined as the
improvement in position or the rank of the member dueto his/her participation
intheactivitiesof CBAs. The scale devel oped by Narayana Gowda (1992) was
used with suitable modificationsto measure social statusof the CBA members.

The scale consists of 14 statementsindicating changes which occurred dueto
theparticipationin CBAS. Theresponseswere collected on four point continuum
namely; ‘aways , ‘frequently’, ‘ occasionadly’ and ‘never’ withascoreof 3,2, 1
and O, respectively. The maximum and minimum score arespondent could obtain
under thisvariablewas 42 and O, respectively. The score obtained onthe basis
of responses for each statement was pooled to find out the total score of the
respondents. Theimpact on socia status of CBA memberswas calculated by
comparing the means of social status score before and after their participation
InCBA activities.
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Resultsand Discussion

I mpact of CBAson Annual | ncome, Employment Gener ation and Social
Satusof itsMembers

I mpact on Annual | ncome

Itisevident from thefindings depicted in Table 1 that the mean annual income
of CBA members before their membership was Rs. 55,170.80 and after their
membership it wasRs. 70,377.88. The annual income hasincreased by 27.56
per cent. The important contributions to enhance the income of the members
were, reduction in the marketing cost through pooled marketing, minimization
of exploitation by middlemen, reduction in production cost through bulk
purchase of certain critical inputs, sharing of successful experiences and
interaction effect of al these factors.

The elimination of middle men has helped in enhancement of producer share
In the consumer rupee. The association has promoted direct marketing of jack
fruit, bio-fuelsand their value added products, maize, ragi and their value added
products, banana, flowers and vegetables. Dueto constant guidance and sharing
of information, there is considerable increase in the productivity of crops as
well as other enterprises and cost minimization leading to increased income
among the members. Similar results were also reported by Sailgja (2002) on
empowerment of rural women through participation in cooperativeingtitutions
and Josily Samuel et al. (2011) in their study on impact of microfinance on
rural women.

Table 1. Impact of CBAson annual income, employment gener ation and

social status. (n=250)
gl Mean values Mean Percentage of | Paired
No. Impact Before After enhancement Increase | ‘t’value
j, | Annual Netincome (RS) {55170 60 | 70377.88 | 15208.84 42546831 | 27.56 10.49%+
,. | Employment 39028 | 43720 469162928 12.03 0 44++
generation (Mandays)
3. | Social status (Score) 7.80 15.08 7284573 93.23 19.73%*

**: Significant at 1 per cent level of probability.
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| mpact on Employment Gener ation

The datain Table 1 reveals that the mean annual employment generation of
CBA members before their membership was 390.28 mandays and after their
membership the annual employment generation roseto 437.20 mandays.

The interventions adopted by CBA members have made significant
contribution to employment generation. About 47 mandays of increased
annual employment was seen inthe membersafter CBA membership. One of
the mandates of the project wasto provide gainful employment to theentire
family through the introduction of improved technology as well as new
enterprisesbesidestheir activeinvolvement in value addition, processing and
direct marketing of farm produce. These initiatives were able to provide
employment not only to the elders but also to the farm youth. Employment
opportunitieswere distinct in case of memberswho participated in Bio-fuel
Growers Association, Fish Growers Association, Jack Fruit Growers
Association, women federation engaged in processing and val ue addition of
Ragi and Maize and vegetablesand fruit growersassociation. Theresultsare
in conformity with the findings of Vinay Kumar (2008) onimpact of RBRC
in Bangalorerural district and Dabali (2010) on socio-economic eval uation
of SHGsin Karnataka.

I mpact on Social Statusof theMembers

Table 1 revealed that the mean socia status score of CBA members before
their membership was 7.80 and after CBA membership social status scorewas
15.08 with an increment of 93.23 per cent.

Continuous technical guidance has been provided to the Commodity Based
Associationsthrough scientistsfrom the agricultural university becauseit was
easy for scientists to reach the office bearers of these association directly or
over mobile. Even the office bearers were contacting the concerned scientists
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directly to seek additional information, new information and for clarifications.
These office bearers used to share the information with fellow members and
even vice-versa. Dueto their distinct achievement, they were recognized by
the university, devel opment departmentsand fellow local leaders. Increasein
income resulted in better food habits, better schooling for their children,
enhanced household gadgets and suitable offersto their children and migration
of farm youth from these familieshasreduced in view of increased employment
opportunities. The members have been considered resource persons in the
village by fellow villagers. All thesefactors have contributed to the increased
social status of the members after CBA membership. Other researchers such
asRitu Jain et al (2003) also reported similar resultsin their study on impact
of SHGs, Arunkumar (2005) in hisstudy on swa-shakti groupsand Bharathi and
ChayaBadiger (2008) intheir study on SHGsin Karnataka.

Relationship between | dentified Traitsof CBA Member sand their Annual
Income/ Employment Generation and Social Status

Rel ationship between identified traitsof CBA membersand their Annual Income/
Employment Generation and Social Statusis presented in Table 2. The table
revealsthat only education out of fivetraitsidentified under personal variable
category isfound to besignificantly related with Annual Income/ Employment
Generation and Social Status. Under socio-psychological variables, al were
found significantly related with identified parameters except deferred
gratification and social participation. In case of communication variables
considered under the study, all the variables were found to be significantly
related with Annual |ncome/ Employment Generation and Socia Statusof the
CBA members except mass media participation in case of employment
generation.

Thecoreobjectiveof the RBRC project wasto makefarming aprofitableventure
so that farmers stay back in farming. For this purpose, the project has taken
many initiativeswhich includetraining of farmers, promoting participation of
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members in different extension activities and continuous technical guidance
to the members. All the efforts made by the project resulted in increased
achievement motivation, education, management orientation, farmer scientist
contact, extension contact and extension participation which inturnresultedin
increased annual income of the members. The training received by members
resulted in the devel opment of farm management skills, improved motivation
levels, acquire innovation skills, more cosmopoliteness and enhanced their
contact levelswiththefarm scientists. All thesefactorshaveresulted in building
the confidence to start new enterprises and to acquire skills to enhance
employment opportunities. The changes that have been brought out by the
project staff in terms of educational activities, training of famerson different
technologies and farm management activities, improving the farmers
cosmopoliteness particularly on campus training and guidance from farm
scientists has brought increased knowledge and skills which has been duly
recognized by the other farmers. Hence, the above said variables were found
significantly related to the social status of the members. Results arein line
with the findings of Vinay Kumar (2008) study on impact of RBRC on
beneficiariesin Bangalorerural district.
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Table2.Relationship between identified traitsof CBA member sand their
Annual Income/ Employment Generation/ Social Satus (Correlation

Coefficient)
(n=250)

Employment [ Social
Generation | Status

Sl. No. Characteristics Annual Income

I. Personal variables

1 |[Age 0.086 0.039™ 0.001™"
2 | Education 0.262%%* 0.316%* 0.318%*
3 | family dependence ratio 0.039™ 0.040™ 0.034™
4 | Land holding 0.161™" 0.034™ 0.040™
5 | Farming experience 0.092™ 0.091™ 0.032™°
I1. Socio-psychological variables
6 | Management orientation 0.320%* 0.221* 0.431%**
7 | Achievement motivation 0.338%* 0.199* 0.212*
8 | Innovativeness 0.222% 0.250* 0.250*
9 | Cosmopoliteness 0.216* 0.209* 0.387**
10 | Deferred gratification 0.089™" 0.020™° 0.192™°
11 | Social participation 0.133™ 0.120™ 0.081™"
III. Communication variables
12 | Mass media participation 0.214% 0.013™ 0.198*
13 Participation in training 0.362% 0.251% 0.336%*
programme
14 | Farm scientist contact 0.264%%* 0.212% 0.444%%*
15 | Extension contact 0.336%* 0.261%* 0.479%%*
16 | Extension participation 0.412%* 0.499%** 0.379%*
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Extent of Contribution of Personal, Socio-psychological and
Communication Characteristics of Members to their Annual Income/
Employment Generation and Social Status

A total of 16 variables considered under three categoriesi.e. personal, socio-
psychologica and communication variables have explained variation to thetune
of 65.0 per cent, 65.6 per cent and 77.8 per cent in Annual Income, Employment
Generation and Social Status, respectively. Only onevariable (education) under
the category of personal variablesisfound to be significantly contributing to
all thethree parametersconsidered under study i.e. Annua Income, Employment
Generation and Social Status (Table 3). Under socio-psychological category,
variables like achievement motivation and innovativeness have been found
important for all the three parameters, management orientation is important
only for Annua Income and Social Statuswhile completenessisfound important
only for improving social status.

All thefive variables considered under the category communication are
found to be contributing significantly except for the variable mass media
participation inannua income and employment generation. The organized group
when exposed to new information try to use the available local resources
optimally through effective management. The scale of operation aso helps
them reduce cost and avail better access to the market. This analogy further
movesto marketing management resulting in deriving higher profit marginthan
managing marketing individualy. The participationin group and variousactivities
which is possible due to being a member of the group provides them abetter
social acceptability.
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Concluson

The study suggests that the group approach promoted under the project has
successfully improved theincome, employment and socia statusof thefarmers.
A significant increase was observed in the annual income, employment
generation and social status of the farmer after joining commodity based
associations. Promotion of CBAsin case of selected commodities will make
agood strategy to help farmerssustain in agriculture mainly smallholders, when
majority of thefarmersare operating on small and marginal land holdings. The
Commodity Based Associations have made significant contribution towards
Increased profitsby reducing the cost of production. Thishasimproved farmers
accessto resources and their acceptance as resource personsin thevillage by
fellow farmers leading to better social status of CBA members. Socio-
psychological factorslike management and motivation have also been found to
play animportant rolein influencing income, employment and social status of
member farmers. Accordingly, there is need to focus on components like
training of farmers, promoting participation of membersin different extension
activitiesand continuous technical guidanceto the members.
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Group Farming—meansto end Poverty and Hunger inVillages

K.R. Sreenit

Abstract

Anrita Sadivaiyal Wavasayam Kulu, a group comprising of twenty farmers,
belonging to the tribal community of Irulas, initiated organic farming at
Sadivaiyal, a tribal hamlet in the suburbs of Coimbatore, Tamil Nadu.
This paper explores the case of organic agriculture in a tribal village in
Tamil Nadu. Anmrita SeRVe is an initiative launched by the Mata
Amritanadamayi Math. One of its main objectives is to motivate farmers
to make the transition to organic agriculture and hand-hold / mentor
them as they make the switch.Anrita SeRve (Self Reliant Village project)
planned and helped the farmers from tillage, collection of seeds,
preparation of manures and pesticides, introduction of technological
innovations, modern methods in production and processing of raw
materialstill the marketing of products. This experiment tried at Sadivaiyal
united the farmers in a pristine culture of sharing, caring, protecting and
selling paddy together. This empowered them to know and bargain for
their rights. This was clearly demonstrated in their farming practices,
done without any instance of money-lending or of borrowing loans from
banks.

Keywords: Organic Farming, Convergence Method, tribal hamlet, Bhavani rice, Tamil
Nadu, Sustainable development, Organic rice production, panchagavya,
jivamritham, mulching.

I ntroduction

Theresearch investigated the farming practices of small and marginal farmers
involved inorganicrice production in Sadivaiyal village, Thondamuthur Block,
Coimbatore, Tamil Nadu, India,with the support of AmritaSeRVe. AmritaSeRve
iIsan NGO which playsimportant rolesfrom organizing thefarmersin groups,
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opening bank accounts, purchasing seeds, supporting capacity building and
finally to branding and marketing. The study of farming practices showsthat
organic rice production by small and marginal farmersin Sadivaiyal is not
profitable through conventional practices. Therefore, most of the farmers had
stopped farming. Thewell-known rice-plots became corridorsfor wild animals
like elephants, wild boarsand bears.

In the absence of irrigation facilities, farmers primarily depended on rain-fed
agriculture. Owing to water scarcity, annual rice cultivation became a non-
profitable activity. Hencethey had stopped farming for the past fiveyears, and
had resorted to daily-wage labour in the forest vicinity, for their livelihood.
Consequently, many farmerswerein the grip of heavy debtswhich they owed
totherura moneylenders AmritaSadivaiyd VyavasayaKulu (AmritaSadivaiya
Farmers Club), aparticipatory system of farmersinterested in organic farming
was constituted. Twenty members made aninitial contribution of Rs.500 each,
and opened ajoint bank account in CanaraBank, Alandurai. Organic agriculture
was undertaken on thirty-five acres of agricultural land.

The Convergence Method of Farming drastically cut theentire cultivation costs,
which resulted in substantially higher profits.

About thevillage

Thetribal hamlet of Sadivayalpatti, islocated in Madvarayapuram Panchayath,
Thondamuthur block, Coimbatore District of Irula community with 44
households and a population of nearly 150. It is located about 30 km from
Coimbatore on the fringes of areserved forest area.

The cultural ethos of Irulatribesis based on living in harmony with Mother
Nature. However, unfortunately, severa of their generations have been victims
of caste discrimination, infringement of right to livelihood, forcible
encroachment, wage discrimination, and poor literacy. This has negatively
Impacted their confidence, health, education, and the overall living standards.
Since their lands are in the reserved forest area, they do not have title deeds
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(pattayams), thus rendering them ineligible for al the government schemes.
They prefer doing jobsinside the village and do not venture outside in search
of jobs. Some of the men and women are employed as daily wage workers at
theforest check post. But afew familiesused to cultivatetheir landsfor farming.
Inthemonthsof April-May thevillageyouthtoil inmenial jobsat the Vel liangiri
Andavar templewhichisknown as‘Kailash of the South’. The able-bodied youth
aid in carrying pilgrims across seven mountainsto reach thetemple. They also
carry heavy sacks of essentialslikefood, water, clothes, and thelike. They earn
up to Rs.2000/- per day for 60 days, which is enough to support their family
for half ayear. But sadly, owing to alcohol addiction the earningsbecomefutile.

About the NGO (Amrita SeRVe - Self Reliant Village project)

The hardships experienced by thevillagers of Sadivayail cameto the attention
of Amrita SeRVe, an NGO created in 2013 by spiritual leader Sri Mata
Amritanandamayi Devi,who reached out to help.

Real-timesituation

When the Amrita SeRVe team first visited in May 2016, the land was almost
dry. The team took a participatory approach with Sadivayail residents to
incorporate their understanding, knowledge and opinionsof ricefarming. The
village primarily depends on arainfed system of agricultureand asthereisan
absence of proper irrigation facilities, rice cultivation could only occur oncea
year. It became apparent that after resources were allocated to increasingly
expensivelabour costsand inputs (such as chemical fertilizersand pesticides),
agriculture was not a lucrative business. Studying their farming practices
reveal ed that organic rice production by small and marginal farmerswasnot as
profitable by conventional practices; thereforethey had to engagein daily wage
labour activities in nearby forest areas to sustain themselves throughout the
year. Eventually most of the farmers abandoned farming by around 2010 and as
theyliveinfoothillsunder forest cover, the once well-known rice plots became
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acorridor for wild animalslike e ephants, wild boar and bear. Thesewild animals
are a menace which destroys rice cultivation. Storage facilities were also a
matter of concern assuitable spacefor their product wasvery limited. Farmers
had to sall very quickly after harvest to avoid wastage. As marketing opportunities
linking the rice producers to markets in Coimbatore are numerous, fast
distribution should not be aproblem, however promotion of thefarmer’sproduct
was not taken up by government and forest officials.

Establishing needs

Thoseinthecommunitiesof Sadivayail areal living Below Poverty Line (less
than $2 a day) therefore raising the standard of living and increasing food
security are paramount. Theaim of AmritaSeRVewasto investigatethe practices
of the small and margina farmers, and determine the impact of an organic
production system on farming practicesin thevillage, and establish how they
could assist in developing a sustainable and viable organic rice production
operation as a stream of income for the community.

FrameWork

Using Participatory Rural Appraisal (PRA) methods such asgroup interviews,
discussions and activities, transect walks, and livelihood analysis (Chambers
1994), it was concluded that group farming wasthe best method to enhancethe
capacity and capabilities of the villagers. When combined with support from
the Government of India’s(Gol’s) convergence methodsinitiative (MRD 2010),
the framework for the Sadivayail organic rice farming was set. Through the
consultation process, the Amrita SeRVe team al so established who wanted to
engagein organic farming and who wasinterested in semi organic.

Group Farming

Group farminginvolvesmultipleindividual swho shareresourcesfor the purpose
of farming. With afocus on group functioning over individual goals (Olatunji
& Letsoalo, 2013), it offers all round support that larger operations extend
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such aslower costsof production, and more effective use of land, manpower,
and capital. For example, if 20 farmersjoin together, maybe only two of those
farmers own atractor; in group farming those tractors are shared among the
rest. Thistypeof collectivefarming can attract higher economic returns (Galeski
1987), where a minimal initial investment can lead to an enhanced and
sustainablelivelihood.

Objectives of Group Farming

e Increasecrop cultivation

o Market the produce collectively.

e Producing value added productsfor more profit.

e Reduced production expenditure and increasein income.

Benefits of Group Farming

e Creation of common assets.

o Common marketing/procurement of products/raw materia sby partnerships
through agreement.

e Increased accessto government programsand policies.
o Profitable pricerealization for products.
e Technical assistancetoimprovethe quality of products.

Convergence

Substantial effortsand investments are being made by the Government of India
(Gol) to strengthen the rural economy and enhance the livelihood base of the
poor, especially marginalized groups like Scheduled Castes and Tribes, and
women. Taking an inter-department approach, the convergence method isthe
need of the hour and highly recommended by the Gol. The convergence of
different government programs, technical expertise, funding, and social
mobilization, enables better planning and effectiveinvestmentsin rural areas
(MRD 2010, p.2):
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“This convergence will bring in synergies between different
government programmes/schemes in terms of planning, process and
implementation [and] will also facilitate sustainable development” .

The underlying mechanism of Convergence Farming isto draw from various
resourcesfrom theindividual through to societal level, to build asolid supply
and demand for nutritious food. Converging various areas of production,
including training to farmers, seed purchasing, preparation of organic
fertilizers and pesticides by the farmers themselves, distribution and
promotional networks, can lead to not only economic independence but also
social empowerment.Taking the food system as the bottom of the pyramid,
an objective of the organic farming initiative, wasto establish 100 per cent
organic farming production within athree-year period using the convergence
and group methods.

Congtraints

Participatory Rural Appraisa (PRA) methodswere used to gain an understanding
of the challengesfaced by the community and generate ideas for solutions.

I. Existing irrigation System

Theagricultureisprimarily rain-fed, while irrigation iscompletely dependent
upon water from the main stream and the five borewells. Mud bunds built by
the farmers hel p channelize water from the natural stream for irrigation. This
water is diverted to a couple of nearby villages and hence is insufficient for
irrigation. In spite of aproper water budgeting systemin Sadivaiyal, till there
Is a shortage of water for paddy cultivation in the 35 acres of land. All five
borewel|sare not operational, thus severely constraining theirrigation process.
Many partsof the borewellsare missing.

AmritaSeRVeaidedin repairing two borewellsat primelocations. The Electricity
Board connection wasrevived after persistent effortsat variouslevels. But, an
important concern is the extraction and repair of two submersible pumps
installed at depths of about 400ft. They are unfit for use from the past seven
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years. In spite of al these measures, the amount of water will not be sufficient
for irrigation for the second crop during the months of February to June.

ii. Permanent Solution for water

The village is surrounded by the Western Ghats and the Kovai Kutralam
waterfall is three kilometers away. This natural water source situated at an
elevated hillock suppliesabundant water for up to eight months, provided the
rainfall isnormal (80cm).By constructing an overhead tank at the source the
water can be channelised through the existing underground pipe-way to reach
thevillage. Proper water management by storing at various pointsusing silpaulin
or artificial pondswill ensureitsavailability for second cropslike vegetables,
millets and pulses. The approximate cost for the suggested solution is about
Rs.3lakhs, and is presently being discussed.

1i.Wild Animals

It was expressed there was an essential need for solar fencing to assist in curbing
thisproblem.

iv. Sructural, Systemic and I nstitutional challenges

These include corruption and misuse of tribal funds; absence of proper land
deeds so that they can apply for government |oans or schemes; fal se promises
from different agencies.

v. Social challenges

These include alcoholism, debt, lack of trust and loss of confidence in
themsalves.

Organic Farming I nitiative

Farmer’sClub and Bank Account

On 09 May 2016, aresolution was passed at the village level where twenty of
the most deprived families of the village were sel ected to start group farming.
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Thefirst step wasforming afarmer’s club which was named Amrita Sadivayail
Vyavasaya Kulu (Amrita Sadivayail Farmers Club). Each of the twenty
members initially contributed Rs 500, and with the help of Amrita SeRve
they opened abank account at CanaraBank, Alandural under thenameof Amrita
Vyavasayam Kulu. Thetotal land holdingswerethirty-fiveacresand all twenty
farmers decided to go organic. The Amrita SeRVe team worked with the
farmers to address their need for self-determination and ownership, and
together they defined the responsibilities and formulated guidelines for
internal management.

Collaboration and Conver gence

AmritaSeRVe played an important rolein organizing the farmersinto groups
and guiding them in the proper direction, starting with activitieslike selection
and purchase of seed, soil testing, organizing tractors for primary and
secondary tilling, crop planning, water budgeting and water conservation
measures, setting up technical training opportunities, giving support in
capacity building, and finally branding and marketing.

Thefarmer group contributed their |abour for land clearance, land devel opment,
land pl otting, constructing water channel, and fencing the area. Jointly working
with government departments using convergence method, the tractor for
primary-tillage and cage wheel was rented from PudhuVaazhvu (Farmers
Federation), seed provided by the Tamil Nadu Agricultural University (TNAU)
and also Dr MayaMahajan project fund for organic farming, Department Of
Science & Technology - Science For Equity Empowerment and Devel opment
(DST-Seed) Project (Central Government Scheme). Organic Manureand Bio-
pest was prepared by farmersunder the guidance of Dr Usha, Professor Organic
Department, KeralaAgriculture University and Thanna an agency from Keraa.
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Table 1. Tribal Farmer Beneficiaries & cultivating land
SL | Name of Total No of Cultivable Under Available | Type of land

No Tribal Beneficiaries Area Cultivation land for
Hamlet (Acres) (Acres) utilization
1 | Sadivayail | 48 house holds 40 35 5 Tribal

settlement
land

Initial Land Preparation

After all PRA exercises, open discussionsand interviews, farmersbegan their
organic rice production activities on June 20" 2016. Theinitiative used ablend
of both traditional and modern technology, group farming and convergence
methods for manure and pesticide application, innovation and even banking.

Compost Pits

Eight organic pits of dimension 7X7 ft were prepared 60 days before tilling
the land. The pit was filled with crop residue, animal wastes, food garbage,
cow-dung, and different |eavesavailablein theforest areawhich easily undergoes
composting.

Mulching

Thetop soil was covered with plant material such asleaves, grass, herbs etc.
Mulching enhancesthe activity of soil organisms such asearthworms. It helps
preparethe soil structurein such away that plenty of small and large poresare
created through which rainwater can easily infiltrate the soil, thus reducing
surface run-off.

Side Protection

Infrastructure support to paddy cultivation includes strengthening and repairing
of natural bundswhich exist from the past ten years. They help channelizethe
water to reach the proper destinationswithout loss at any stage. It also helpsto
increase the ground water level because the excess water seeps through the
soil.
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Traditional Irrigation Systems

The existing irrigation system was repaired which enhanced the connectivity
todifferent fields. It hel ped to save large amounts of water and a so increased
theground water level.

Capacity Building on Organic Manure

From the very onset Amrita SeRVe trained the farmers in preparing organic
manures like Begjamritam, Jeevamritam, Panchanmritam and other organic
pesticides.

Pest Control

The objective of natural pest control isto restore the balance between the * pest
and predator’ by keeping the pests and diseases down to an acceptable level.
Theamisnot to eradicate them altogether, asthey aso havearoleto play in
the natural system. Anjilakeedaviratti isapest control made of five sap-leaves
and soaked (for 48 hrs) in water (10Its) and cow urine (5Its). Another pest
control measure is a home-made mixture of tobacco leaves mixed in water
(20Its) and cow urine (5Its). Green chilly (100gms) mixed with cow urine (5ts)
was applied at different stages of growth. Such environment-friendly measures
helped protect the flora and fauna of the forests. They aso reduced the costs
from Rs.10,000 to Rs.2000 per acre.

Preparation of Beggamritham Begamritham for 50 kg of Rice: Items needed
are 1 kg cow dung, 1 litre cow urine, 10 gm Lime, 5 litres water snf top soil
preferably below Mango/Jackfruit tree. Mix it with rice and keep for 24 hours.

Preparation of Jeevamritham Take 10 kg of cowdung, 10 litres cow urine, 2
kg Green gram/ Horse gram, 5009 virgin soil, 1 kg Jaggery or 2 It coconut
water. Mix in 200 It drum, stir clockwise three times aday and use within 10
days.

Use of Plant products These include herbal extracts Aryaveppu, Karinichi,
Thulasi, Koovalam, Manjal, Vinca, Palmarosa, Datura, Pungam; Oil and oil
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cakes (Heem, Pungam, Marotti); leaf extract of Eucalyptus, Thulasi, extract
of karuka—Apply using 300 ml of liquidin 10 lit of water.

Botanical pesticides for insects: Add 500 bar soap to 500 ml warm water.
When cool add 200 ml neem oil. Take 200 g garlic —grind with 300 ml water.
Mix well. Add 9lit of water, filter and spray.

Reason for Choosing Bhavani Rice

The Green Revolution witnessed the distribution of particular rice typesthat
were amenable to technology-tweaking and higher inputs like chemical
fertilizers, resulting in a decline in diversity among other varieties
(Ramanjaneyulu 2015). The production and use of Bhavani ricehasbeenonthe
declineover thelast 10 years, however it wasonce astaplefood of the Sadivayall
villageaswell as Tamil Nadu. The farmers suggested that they prefer to grow
Bhavani rice because of its taste, reasonable price and nutritional value. Itis
also in high demand among the Flattened rice (also called beatenrice) and Aval
or Pohamaking industries. The potential for sale of by-product also increases
asits hay (or straw) are also in high demand among farmers and mushroom
growers. With this, theinitiativeisalso trying to bring about good health habits
and generate atraditional seed bank for Bhavani rice.

The Process

AmritaSadivayail VyavasayaK ulu (AmritaSadivayail Farmers Club) purchased
590 K g of ricefrom various sources using convergence method (500 kg using
DST-Seed and 90 Kg from Tamil Nadu Agricultura university). For one acre of
land almost 25 Kg was required and was purchased at the rate of Rs.30/Kg.
Primary tillage is done using atooth harrow (five tooth) to further loosen the
previously ploughed land before sowing. This method is aso used to destroy
weedsthat germinate after ploughing. At the sametime asthe primary tillage,
seeds are kept for 24 hours soaked in atraditional Begjamritham solution for
seed treatment which prevents and control s seed, soil, and air-borne diseases.
Seeds are drained and dried in bags for 24 hrsin a shady area where air can
circulate around the bags.
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Secondary tillage using cage wheel is used to prepare the wet land and final
harrowing and leveling just before sowing. It helpsin breaking of clods and
mixing of crop residues. Eight seed beds were then prepared at different
locations. Pre-germinated seeds were broadcast in the well-level ed seedbed.
The seedbed wasirrigated three days after sowing with water coming fromthe
natural main stream from the top of the hill. Farmers applied Jeevamritham,
Begamritham at regular intervals. Monitoring of the seedbed and regular visits
were done to observe occurrence of pests or diseases. Twenty-six day old
seedlings weretransplanted to the prepared paddy. Random planting methods
were used for transplantation where two to three seedlings are transplanted per
hill. For one acre, an average of six women worked for one and half days.
Different groups worked for fifteen days to complete all thirty-five acres of
land. Water in the paddiesis maintained at threeto five cm depth during most
of the growing period. Farmers use hand-weeding method to remove weeding
at regular intervalsof time. Daysrequired for harvesting were 140 days out of
which the farmers are applying organic fertilizer and pesticide for 110 days.
Direct control of weeds can be done through manua weeding by hand and starts
between twenty to forty daysafter sowing.

Cost Analysis

Cultivation of rice has many steps, starting from tilling to harvest and post-
harvest processing. The stepsarelabour aswell asinput intensive. Inthissection
expensesregarding eachinput at every step were gathered and finally calculated
for theentire cultivation. The analysisisbased upon acomparison between the
expenses and income aregular conventional farmer would face (information
gathered from an outsourcing company/data source (who is locally renting
tractor, tiller, labour, seed, fertilizer and pesticide), and farming using the group
convergence method such thosein Sadiyaval. Outsourcing is purchasing goods
and getting rented services from an organization or farmer outside the
community.
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Primary Tillage

Primary tillage is done to attain depths of soft soil with varying clod sizes. It
also killsweedsby burring or cutting and exposing rootsto the soil. A cultivator/
tiller is attached to the tractor and run through the field. Table 2 may be seen
for adescription of expensesinvolved in this stage of production.

Table 2. Primary Tillage

Primary Tillage
Out Source Rate Convergence Rate
Total Total | Amount
Particulars Unit Rate Total Rate | Rate | Saved
Rate Of Diesel Per Lt Rs | 58 58
Time Required For lacre (Hr) Hr | 2.5 2.5
Diesel Required Per Hr (Lt) Lt 4
Total Diesel Required Per Acre (Lt) | Lt 10 | 580 5 290 290 290
Driver Charge Per Hr(Rs) Rs | 150 | 375 50 125 250 125
Tractor Rent Rs 200 [ 500 0 0 500 0
Maintenance Cost Per Hr Rs | 100 | 250 | 100 250 0 250
Food Expense Rs | 200 | 200 0 0 200 0
1905 665 1240 665
Total 1900 700 1200 700

Conventional singular farming methods (Outsour cing)

Dataobtained from external sources statethat thetimetaken for primary tilling
isaround 2.5 hours per acre of land and uses4 litres of diesel per hour, totaling
10 litres per acre. Considering the price of diesel is Rs.58.00 per litre, then
total expenseson diesel for this purpose would be around Rs.580.00 (Rs.58.00
(/1t)* 4(hr/acre)* 2.5(It/hr)). Renting the tractor from an external organization
costsaround Rs.200 per hour and isrequired for 2.5 hours, totaling Rs.500.00.
Estimated cost for maintenanceisRs.250.00. Hiring thedriver costs Rs.150.00
per hour and isrequired for 2.5 hours, totaling Rs.375.00 for labour per acre,
plustheir food expense of Rs.200.00. Adding these expensestogether, shows
that the final cost per acre for primary tillage is Rs.1900.
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Convergenceand group farming

Primary tillage by the group using convergence method found the amount of
diesel used per hour was just under half of the above estimated costs, i.e. 2
liters required per hour. This might be because the tractor rented could be an
old model and not well maintained, whereasthetractorsowned by thefarmers
inthe group are anewer model and maintained well. Thereforethediesel cost
per acre in convergence was Rs.290.00 (Rs.58 (/lit)* 2 (lit/hr)* 2.5 (hr/acre)).
Since the tractors were owned by two of the farmers, there were no renting
costs, but similar maintenance costs were experienced asin outsourcing method
(Rs.250.00). Sincethedriversbelong to the group they charged only Rs.50.00
per hour, totaling Rs.125.00 per acre since he belongsto the samevillage there
would not be any food expenses as they take their food in their respective
houses. Thefina expensesshow Rs.665 per acreviathe method of convergence
for primary tillage.

Secondary Tillage

Secondary Tillageistoimprovethe seedbed by increased soil pulverization, to
conserve moisture through destruction of weeds, and to cut up crop residues
by using varioustypesof harrows, rollersor pulverizers, and toolsfor mulching
and fallowing. Thefollowing Table 3 outlinesthe expenses of both outsourcing
and convergence methodsfor secondary tilling.

Table 3. Secondary Tillage

Out Source Rate | Convergence Rate
Total Total Amount

Particulars Unit Rate Rate Saved
Rate of Diesel Per Lt Rs 58 58

Time Required For lacre (Hr) Hr 14 7

Diesel Required Per Hr (Lt) Lt 6 6

Total Diesel Required Per Acre (Lt)| Lt 84 | 4872 | 42 2436 2436
Driver Charge Per Hr (Rs) Rs 150 2100 | 100 700 1400
Tractor Rent Rs 200 2800 0 0 2800
Maintenance Cost Per Hr Rs 200 2800 | 100 700 2100
Food Expense Rs 200 200 0 0 200
Total 12772 3836 8936
Round-Off 13000 4000 9000
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Conventional singular farming methods (Outsour cing)

In Outsourcing, the time spent for secondary tilling for one acre is
approximately 14 hours and requires 6 litres of diesel per hour, totaling 84
litres (14(hr/acre)* 6(litre/hr)) required per acre of land. One litre of diesel
costs Rs.58.00, so for 84 litres, Rs.4872.00 is required. The tractor driver
charges Rs.150 per hour for secondary tilling of land, thus the total cost for
the driver is Rs.2100.00. Renting a tractor from external organization costs
Rs.200.00 per hour, therefore 14 hours costs Rs.2800.00. M aintenance of the
tractor per hour costs Rs.200.00, leading to an expense of Rs.2800.00 per
acre. Food expensefor thedriver isRs.200.00. Through outsourcing thetotal
cost that is likely to be spent on secondary tilling per acre is Rs.12772.00
which may berounded up to Rs.13000.

Convergenceand group farming

When compared with secondary tilling practice through convergence, the
expenditure goes down incredibly. The outsourcing organization claims the
working hours per acre to be 14 hours however the group found the actual
working hoursto be 7 hours. This might be due to the business tactics they
follow i.e., the more time the customer rents,more the money they can claim.
In convergence, there is no cost to rent the tractor, because two members of
the group have atractor and they share with other members. They found the
expense for diesel is Rs.2436.00 (Rs.58.00(/lit)* 7(hr/acre)* 6(lit/hr)). The
driver chargeis Rs.100.00 per hour since he belongs to the same group, thus
the expensefor total timeisRs.700.00. Money spent on maintenance of tractor
Is Rs.700.00 since the rate per hour is Rs.100.00. The total expenditure for
secondary tillage using convergenceis Rs.3836.00 rounded up to Rs 4000.

Tiller

Atillerisasmall pieceof equipment used with atractor enginethat iscommonly
operated for preparing the soil for seed beds. Seed beds are a small raised
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platform of land in which the seed arefirst grown then transplanted to themain
fields. Table 4 describes the expenses of both outsourcing and convergence
methodsin tiller use.

Table4. Tiller
Out Source Rate Convergence Rate
Total Total Amount

Particulars Unit Rate Rate Saved
Rate Of Diesel Per Lt Rs 58 13.34 58 13.34 0
Tractor Rent Per Hr Rs 200 46 0 0 46
Driver Charge Per Hr Rs 100 23 25 5.75 17.25
Maintenance Cost Per Hr Rs 100 23 120 120 -97
Food Expenses Rs 200 46 0 0 46
Total 151.34 139.09 12.25
Round-Off 150 140 10

Conventional singular farming methods (Outsour cing)

In outsourcing, atotal of 35 acres of land needs 8 seed beds using atotal 40
centsworth of seeds. Therefore, one acre of land to be planted with ricerequires
1.15 cents (i.e. 40 cents/35 acres). The calculation for all the particulars used
are converted from 8 seed beds to that of particulars used for the fraction of
seed bed that isto be transplanted on to one acre of land. For example, 1litre of
diesel isrequired for making 1 seed bed then diesel spent in order to prepare
land for one acreis 0.23It i.e. 8(beds)* 1(L t/bed)/35(acres). Thus, the money
spent ondiesal isRs.13.34. Similarly, thetractor rent at Rs.200.00 per hour is
converted asRs.46.00 per acre. Inthe sameway thedriver charge, maintenance
and the food expenses are calculated as Rs.23.00, Rs.23.00 and Rs.46.00 per
acrerespectively. All expenses combined amount to Rs.151.34.

Convergenceand group farming

In the method of convergence, the above-mentioned conversion of particulars
from 8 beds to the fraction of seed bed used for one acre is applicable. The
expenses on diesel is Rs.13.34. Tractor rent is nullified since the tractor is
owned by amember of the group. Thetractor driver isfrom the samevillage so
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costis only Rs.25.00 per bed. The maintenance turned out to be higher because
thetiller which the people had was not in agood workable condition, so it had
to repaired before usage. The repairing cost is included in the maintenance.
Total amount spent on repairing thetiller was Rs.4000.00, whenthisamount is
equally shared as the maintenance cost for the tiller among 35 acres, it gives
Rs.120.00 per acre. Thiscost inthe upcoming seasonswill reduceto theworking
mai ntenance cost a one thusreducing theinput on the category. All the expenses
for tilling using the convergence method isRs.139.09 ie. around Rs.140.

Pre-Harvesting

This section of farming is highly labour intensive and time consuming. The
step includes many processes like transplantation, regular weeding, irrigation
and maintenance of the crop till the harvest. Table 6 outlines the expenses of
both outsourcing and convergence methodsin the pre-harvesting phase.

Table5 Cost of transplantation of crop for oneacre

Cost of transplantation of crop for one acre

Particulars Outsourcing| Convergence| Saving
For 10 women / acre (Rs) 8000 6000 2000
Table 6 Pre-harvesting cost
No. of
Works | Rate Rate
Unit | Involved | Per Out Per
Particulars Work| sourcing | Work | Convergence| Saving
Seed 505.7143 0]
Bio-Fertilizers Rs 10000 2000 8000
Bio-Pest Control Rs 10000 2000 8000
Weed Removing Rs 20 600 12000 300 6000 6000
Transplantation 8000 6000
Transportation 1000 1000
Capacity And
Institution Building 10000 0 10000
Seed Sowing 2 600 1200 300 600 600
Irrigation
Maintenance Rs 20 600 12000 300 6000 6000
Nursery Maintenance 5 600 3000 300 1500 1500
Insurance Rs 1000 1000
Total 68705.71 24100 44605.71
Round Up 69000 24000 45000
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Conventional singular farming methods (Outsour cing)

In outsourcing, the seed can be purchased from the public or private seed sector
and should cost approximately Rs. 500.00 per acre. Since they do not have
sourcesto produce bio-fertilizers and bio-pest control, they are forced to buy
fromthe Bio-Fertilizer Company. Both bio-fertilizer and bio-pest control agents
cost approximately Rs.10,000.00 each. Transportation cost for the required
materials like seed, bio-fertilizer and bio-pest control is approximately
Rs. 1,000.00. The pre-harvesting phase also needs human labour for weed
removal, transplantation and seed sowing, etc. For weed removal labour costs
Rs. 600 per acre, the number of peopleworking inthefield isfive per acre, and
they have to remove weed four times periodically (within a harvest). This
calculates to Rs. 12,000.00 (600 (Rs/person)* 5(person/acre)* 4). For seed
sowing the costs are Rs.600.00 as well, but requires less people therefore
money spent on seed sowingisRs. 1200.00 (600 (Rs/person)* 2(person/acre)).
For transplantation the salary expected by the worker is Rs. 800.00 per acre,
and ten peoplework, giving thetotal amount spent asRs. 8000.00. For irrigation
and nursery maintenance, people claim Rs. 600.00 per acre for both, but the
required number of workersistwenty and five, respectively, which makesthe
total amount Rs. 12,000.00(600 (Rs/person)* 20 (person/acre)) for irrigation
and Rs. 3000.00 (600 (Rs/person)* 5(person/acre)) for nursery maintenance.
Capacity Building and Training require Rs. 10000. In total, the expenses for
pre-harvest are Rs.68705.71. Thetotal amount can be rounded up to Rs 70000.

Convergenceand Group Farming

In convergence, sincethefarmersthemsel ves save seed for the next cultivation,
there is no necessity for buying the seed from an external source. They also
use cow dung and urine from their cattle, which isfree of cost, to make bio-
fertilizers and bio-pest control. In addition to cow dung and urine, they need
some fruits, jaggery, etc. which costs around Rs. 2000.00 for each. Since the
material costsfor purchasing inputs are reduced, thereisno need for external
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transportation. For [abour intensive work, labour is sourced from the farmers
themsalveswho areworking for their own land, thusthe amount spend on [abour
Is reduced. Even though work required is the same in both convergence and
outsourcing, the rate for the work per person isreduced by half, and the total
amount isalso reduced by half the outsourcing amount. Thetotal amount spent
on outsourcing works out to Rs. 68,705, whereas convergence comes in at
Rs. 24100, reflecting asaving of around Rs. 44605 by group farming.

Post Harvest

Post-harvest includes getting final productsfrom the harvested crop. Especialy
for rice, the choice of the product decides the expenses. Major products for
paddy crop are paddy as seeds, rice (husk removed) and other value added
products like poha, rice noodles, etc.

The main process in post harvest is harvesting the crop. In the outsourcing
method, labour for harvesting cost about Rs.10000.00; however asthe people
In convergence method are of the same village, that cost is halved to only
Rs.5000.00. But using amachineit cost Rs 3120 so the technology has been
chosen for post harvesting . Other processeslike sacking, parboiling and milling
are aso included in post-harvesting however these costs are not included in
this analysis. After each step of processing, the value of the rice increases,
thustheincome covers expenses and in many cases, gives profit.

Table 7. Post-har vest cost

Post Harvesting
Particulars unit Hour | Daily wages/Rent| Total
Cutting & parboiling [ Acres 1 3000 3000
Tarpal Sheet Days 2 60 120
Total 3120
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Table8. Total Expenses

Total Cost QOutsourcing | Convergence | Amount Saved
Primary Tillage 1900 700 1200
Secondary Tillage 13000 4000 9000
Tiller 150 140 10
Pre-Harvesting 70000 24000 46000
Post-Harvesting 3120 3120 0

For 1 Acre 88170 31960 56210
For 35 Acres 3085950 1118600 1967350

Table 9. Profit /Acre

Profit /Acre

Product | Acres | Production of Rice (Kg)| Price | Amount

Paddy 1 1032 28 | 28896
straw 1 24000 | 24000 | 24000
Total 52896

ReturntoTraditional Rice

Returnsfrom Organic Bhavani Rice production

When the crop was harvested in January 2017, thetotal yield from the 35 acres
was 36,120 kg. On average, farmers produced 1032 kg per acreand sold it for
Rs. 28.00 per kg, resulting in an average return per acre of Rs. 28896 and also
return from straw is Rs 24000. As most of the farmers have one acre, the
average return for each producer was Rs. 52896. With this substantial return,
the farmers were able to pay off their outstanding debts. Thusit leadsto the
conclusion that convergence group method of farming ismore preferred over
individual farming and while this paper only coversthe activities of the first
year, the results suggest apromising future.
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Analysis

InIndia, the Green Revolution started in the 1960sto overcome poor agriculture
productivity by introducing higher-yielding strains of plantsand new chemical
fertilizers. After 1990 when agriculture (agri+culture) developed into
agribusiness (agri+business), there was added pressure on the entirefood chain
system and farmerswereforced to modernize. To feed theincreasing popul ation,
production is expected to double in size every 10 years (even with the
constraints of decreasing land size and water bodies). The existing barter /
financial system completely revolves around money and neglects to
acknowledge the negative impact on the environment and socia systems. To
protect the small farmers, the challengeisto find waysto link these growers
with high-value markets. More and more people are turning away from food
productsgrown with fertilizersand other chemicalstowards organically grown
food. Organic rice is growing in demand during thisindustrial era due to an
increase in awareness of the multiple health risks of varieties grown with
chemicals.

AmritaSadivayail Vyavasayam Kulu started with 20 farmers establishing an
organicricefarm at Sadivayail, atribal village located in the sub-urban region
of Coimbatore. Amrita SeRVe planned and helped the villagersfrom tillage,
collection of seeds, preparation of manures and pesticides, introduction of
technol ogical innovations and modern methodsin production and processing
raw materials, and marketing of the products. Using mobile application, web
page and blogs, Amrita SeRVe is helping farmers sell their products and by-
products. This case also shows the crucial role of the market intermediary
(AmritaSeRVe) in helping farmersto adopt new technol ogiesthat alowsfor
improvement in the quality of their produce.

Thestudy coversthe pivota role played by theAmrita SeRVein the adoption of
organic rice production in thevillages under study. Theinstitutional support of
AmritaSeRVefigured consistently asafactor in promoting organic farmingin
an organized way. This was done by building confidence in the farmers and
teaching them how to produce organic paddy, how to producetheir own organic
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fertilizer and pesticide, and sell therice at apremium price. Now farmershave
the confidence to go for a second crop.

Concluson

AmritaSeRVe aimsto promote new practiceswhere health and ecosystemsare
protected and ensure food security in the villagesin which they operate. This
anaysisshowsthat therole of Amrita SeRVein promoting organic production,
providing technical support and a secured market, is a motor element in
influencing the farmers' decision to convert to these new practices.

It issuggested that Government should support the organic farming industry by
fixing acompetitive pricefor the paddy produced by small & marginal farmers.
A relatively larger initia investment isneeded in organic farming thusthe need
for government support and a cash back policy during the critical conversion
from conventional to organic, isrequired.

Another areafor considerationisanew system of capacity building and research
which blends traditional methods with technology to reduce the yield gap
between organic and conventional farmswhich remains high.

The responsibility of narrowing that gap of three year results to convert the
farmers to organic farming needs the support of civil society at large. If the
price of organic riceis higher and gets the proper support of civil society in
return society getsthe health and environment benefits. Sharing of information
and technical knowledgeisrequired for this. The case study revealed that the
convergence method isone of the best methodswe can adopt for the futurefor
the sustainable growth of agriculture and bring income stability to marginalized
communities.

Theproject iscontinuing sincethelast threeyearsand it isameansof livelihood
and way to end poverty and hunger invillagesand find new job opportunitiesin
rural India
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Awar enessthrough Training Programsamong Sericulture
Entrepreneursof weaker sections- astudy in Anantapur
district of AndhraPradesh
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Abstract

Agriculture based Sericulture industry can be seen as an effective socio-
economic tool for inclusive growth and for creation of gainful employment
to the rural and unemployed youth which helps to uplift the socio-economic
status of small and marginal farmers. Compared to agricultural crops,
sericulture provides round the year employment and higher income to the
rural entrepreneurs. Most of the families in silk industry practice it
traditionally without undergoing any specific skill development training
programme. As a result, farmers lose their crops and even with lesser
cocoon yield, the crop stability and quality is not assured. To make it a
more viable, economic and profitable enterprise skilled / trained human
resource is very essential. Training provides a systematic improvement in
knowledge and skills which in turn helps the trainees to function effectively
and efficiently in their given task. The feedback from training organised
especially for weaker sections in Anantapur district of Andhra Pradesh
covering 211 farmers suggests that the training was quite useful for the
farmers in mulberry cultivation and rearing of silkworms on scientific
lines to ensure successful crops with higher yield.
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unemployed youth and hel psto uplift the status of small and marginal farmers.
Sericulture, arural-agro based cottage industry, occupiesthe major portion of
silk production, constitutes about 75 per cent of thetotal silk production. The
economic advantages of the Sericulture industry lie in its high employment
potential with low investment. Owing to the nature of back-end operations of
raw silk production, women have been found to be proactivein silk production.
Studies have revealed, that silk production gives higher returns compared to
other commercial crops. Thesilk industry in Indiainvolvesboth on-farm and
non-farm sector participation and provides employment to seven million
families, from rura as well as urban populations. Compared to agricultural
crops, sericulture provides year round employment and higher incometo the
rural entrepreneurs.Sericulture is asustainable and commercial viable socio-
economic activity requiring proper support and caring hands aimed at creation
of an environment conduciveto its healthy development. Most of thefamilies
in the silk industry practice it traditionally without undergoing any specific
skill development training programmes. Asaresult, the crop stability and quality
isnot assured. At farmers'level crop yield and cocoon quality vary alot from
crop to crop and farmer to farmer. Thisvariation then reflectsinto thereeling
performance and quality of reeled yarn. To make it amore viable, economic
and profitable enterprise skilled / trained human resource isvery precious.

Human resource isthe most precious resource for any country in general and
any enterprisein particular and itishowever, not the numerical but the quditative
strength of the people, which forges a country ahead towards progress and
prosperity. It isbasically the devel opment of human resourcesthat brings about
socio-economic or political-cultural transformation of any society. Today the
farmers are responsive to new ideas and are willing to take up improved
practices. The trained human resources are more useful in ensuring success
and managing the enterprisein asuccessful manner. Farmer training isdirected
towardsimproving their efficiency infarming. Thekind of educationwecall as
training isnot only for knowing more but for behaving differently.

Training playsanimportant rolein the advancement of human performanceina
given situation. Training providesasystematic improvement of knowledgeand
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skillswhichinturn helpsthetraineesto function effectively and efficiently in
their given task on completion of thetraining. Training isaprocessof acquisition
of new skills, attitude and knowledge in the context of preparing for entry into
avocation or improving ones productivity in an organization or enterprise.
Effectivetraining requires aclear picture of how the traineeswill need to use
information after thetraining in place of loca practiceswhich they have adopted
before in their situation. It isworthwhile to mention the statement of Lynton
and Pareek (1990) that training consistslargely of well organized opportunities
for participantsto acquire necessary understanding and skills.

The target population have been imparted with practical knowledge so asto
make them well versed with the new technologies, rectification of common
mistakes, preventive and curative measures and motivation through effective
demonstrations. Such participants are expected to adopt correct and innovative
practicesto optimize the quantity and quality of their produce. Further, these
trained personnel in turn transferred the technol ogies to other members and
contributed to overall increasein sericulture productivity in the state of Andhra
Pradesh.

| mportanceof Trainingin Sericulture

AndhraPradesh hasachieved distinct progressin sericultureindustry and stands
second in silk production in India. Adequate attention is being given to this
vital socio-economic component in Government sponsored developmental
activities as also in various other programmes. It is a sustainable farm based
economic enterprise positively favouring the rural poor in the unorganized
sector because of its relatively low requirement of fixed capital and higher
returns. The changesin employment and income opportunitiesin rural areas
may be brought about by selecting ahighly labour intensive and high income
yielding cropping pattern and sericulture has been identified as one such sector
which playsavital rolein generating gainful employment opportunities. The
less skillful labour intensive activitiesin both cocoon production and reeling
activities compel sericulturists to hold subordinate status and hence are kept
out of the interventions made for augmenting the knowledge and skills and
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limited to lowly paid traditional activities. In spiteof thetrust laid of late, the
accrued benefits and opportunities could not reach thefarmers. Thisscenario
warrants the upgradation of skillsand knowledge of sericulturistson varying
activities viz., handling of new silkworm hybrids including usage of new
disinfectantsformulated combined with Integrated Nutrient, Disease and Pest
Management in mulberry cultivation, disinfection, incubation of eggs, young
agesilkworm rearing, late age silkworm rearing, silkworm disease management,
byproduct utilization etc. so asto enable them to harvest sustainable cocoon
crop with higher income.

Sericulture can be promoted as aviable livelihood option among the weaker
sections in Anantapur district of Andhra Pradesh. As per Directorate of
Economics and Statistics in 2016, East Godavari, West Godavari, Nellore,
Guntur, Prakasam and Chittoor haveregistered over onelakh per capitaincome
while, Kadapa (Rs. 91,888), Anantapur (Rs. 89,084), Kurnool (Rs. 88, 308),
Vizianagaram (Rs. 86,223) and Srikakulam (Rs. 74,638) werelagging with below
onelakhincome. Thusthetraining area, Anantapur district remains one of the
poorest districtsin Andhra Pradesh based on per capitaincome despite being
rich in natural resources. Thereisahigh incidence of poverty in the districts
that are primarily agriculture- based economies. To make most out of theexisting
natural resourcesin agriculture, as the monsoon is becoming more and more
erratic over thelast 10 years, the struggles of small farmerswho cannot survive
onthe staple crop based agribusiness haveincreased manifold. Thisisresulting
in farmers abandoning farming even though there is no adequate capacity in
other secondary and tertiary sectors to absorb them in gainful employment.
Thisexacerbatesthe case of underemployment and unemployment leading to
increased incidence of poverty.

Itisinteresting to note that, the production and productivity levelsin sericulture
have remained low mainly for want of proper adoption of improved and scientific
/ technological interventions. Further, improved agriculture conceptslike soil
fertility management, soil health care, bio-waste recycling, inter and co-
cropping systems, application of green manures and bio-fertilizers, soil pH
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management etc., gpart from various components pertaining to silkworm rearing
practices are a so recommended for overall improvement in productivity and
sustainability.

Sericulture R & D effortsresulted in the development of several user friendly
technol ogies, developed particularly with breeds suited to high temperature,
high humidity and also to rear in adverse conditions. These silkworm breeds
and Sericulturetechnology need to betransferred to thefield much morerapidly
through technological interventions and training associated with organized
support for market growth and money flow so asto support empowerment of
the sericulturists economically and socially with over all development of the
industry and to uplift theliving standards among the rural masses.| mprovement
in skill and knowledge of rural folk in sericulture along with resource
management can bring in substantial improvement in productivity. Thisleads
to seri-economic advancement, which is the need of the hour particularly in
rura areas. Thereare certain areaswheretechnological interventionsand related
skill up-gradation covering mulberry cultivation and young age silkworm
(Chawki) rearing and late age silkworm rearing with supportive prophylactic
activitiesplay avital roletowards production and productivity improvement.

Tailored Training Programme

Need based training was given among the weaker sections of the society and or
potential entrepreneurs in Anantapur district of Andhra Pradesh so that they
emerge as active and powerful value chain participants in sericulture
development. This was to ensure gainful employment and enhance the net
household incomes of thetarget group. A val ue chain approach was adopted to
not only engage thetarget group asbeneficiariesbut also to build their capacities.

Most of the sericulturistsin general and Scheduled Caste / Scheduled Tribe
farmersin particular have limited exposure to recent technologies relating to
Increased production and labour cost reduction including disinfection, hygiene
mai ntenance and seri-waste management. Most of thefamiliesin silk industry
practice it traditionally without undergoing any specific skill development
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training programme. Asaresult, the crop stability and quality isnot assured. At
farmerslevel, crop yield and cocoon quality vary alot from crop to crop and
farmer to farmer. Thisvariation then reflectsinto thereeling performance and
quality of reeled yarn. Dueto lack of quality of Indianreeled silk, Chinasilk is
preferred for usein warp during weaving of silk fabric.

The productive silkworm hybrids which have been devel oped by the Andhra
Pradesh State Sericulture Research and Development I nstitute (APSSRDI) and
Central Researchinstitutes of Central Silk Board (CSB) and as such these new
hybrids need to be popularized among the farmers. The new breeds/hybrids,
which have been released in thefield, are high yielding and hold promise for
producing international grade silk. This necessitates the up-gradation of
technical skillsand knowledge about forward and backward linkages aimed at
Increasing per capitaincometo thefarmers. Realizing theimportance of socio-
economic empowerment of sericulturistsand overall growth of the sericulture
industry, the training was imparted among the sericulturists on technology
demonstration and validation. During the training bottlenecksin the field of
Cocoon production,Mulberry cultivation, Diseases, Pests and their control
measures were addressed to agreat extent. Focuswas on:

e Integrated nutrient, disease and pest management in mulberry - organic
farming approach

e Demonstration of handling new silkworm hybrids
¢ Disinfection and hygiene maintenance.

¢ Incubation and black boxing technology of silkworm eggs, Innovationsin
silkworm rearing technology and silkworm disease management.

e Latest Sericulturetechnologiesand financial assistance availablefromthe
government.

e Supply of required tool kitsto each of thetrainees.
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During the year 2016, atotal of 211 farmers belonging to Scheduled Caste
(SC) / Scheduled Tribes (ST) were specidly trained for two daysin five batches
and tool kitswere aso distributed during the training programme. To upgrade
the knowledge of all including progressive, middle and marginal farmers,
APSSRDI is continuously making concerted efforts for the update of |atest
technologies and to convert the farmers on scientific lines so as to ensure
financial empowerment. In aimost all the cases, a need was felt to support
farmersinterms of technical guidance and financially to uplift their statusand
their continuity in Sericulture and in turn contribute to Rural development.
Theactivitiesinvolved in sericulture require proper time-to-timeattention fitting
into theinstinctive qualitiesof rura folk. Up gradation of knowledge on certain
Important activities of sericulture especially covering the new and scientific
technol ogiesfor cocoon production and related activitiesof silk productionis
the need of the hour.

Training programmeswere conducted for the farmers of Anantapur district of
AndhraPradesh for adopting new technologiesand utilizing their professional
skills in different aspects of sericulture. The farmers were trained on new
technol ogies and their knowledge updated on mulberry cultivation and silkworm
rearing particularly on new silkworm races and eco-friendly disinfectants
developed by APSSRDI, incubation technologies and on organic farming
approach. Sincethefarmersaretraditional in nature with respect to sericulture,
most of them have knowledge on sericulture, however their awareness was
updated on thelatest technologies. Particularly for thesefarmers, an integrated
approach towards successin Sericulture Industry wastaught. Simultaneously
thetraining programmeswere a so focused on theimprovement of professional
skillsin different aspects of sericulture to optimize the productivity. Besides,
it was also focused on crisis management in sericulture during summer and
adverse environmental conditions.

Thedetailsof thetraining programme are asfollows.
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Table 1. Details of Training Programs

Batch No. Total No. of Farmers

C ST Total
I 24 16 40
I 23 17 40
1] 26 14 40
v 40 0 40
V 43 8 51
Tota 156 55 211

Education Level of the Trainees

The trainees who participated in the training programs are in the range of
illiterate to PG About 84 per cent of the traineeswere at the education level of
6" — 10" standard and certain participants are Post Graduates and areinthe age
group of 25—-40years. All the participantswereactively involvedinthetraining
which hasbuilt up confidence among thefarmersfor successful running of the
sericulture enterprise.

Sericulture Profile of the Trainees:

I. Mulberry Acreage: In total, 105 farmers who attended the training
programmein five batcheshave 1 -2 acres of mulberry garden followed by
65 farmersin therange of 0.5—1 acre and 41 farmers having 3 acres and
above (Table 2). Thetraining, wasfocused on the production of quality leaf
through IPM and INM packages through eco-friendly approach, compost
making, vermi compost and green manure and their effective utilizationin
raising quality mulberry gardensfor silkworm rearing.

Ii. Mulberry variety: 202 farmersare having high yielding mulberry variety
I.e. V1and 9 farmers are having M5 varieties. During the training, focus
was on the importance of mulberry variety and their high yield through
applying various manures. Further input supply of variousfertilizers, their
ultimate impact on the quality leaf and the importance of high yielding
mulberry variety were also covered.
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ilii. Classification of trainees: 125 farmerswho attended the training are CB
rearersfollowed by 86 farmersrearing both CB and Bivoltine (BV). During
thetraining, focuswason skill up gradation covering the productive aspects
of sericulture including demonstration and handling of new hybrids,
developed by APSSRDI for productivity, diseaseres stance and temperature
tolerance. The common mistakes committed during silkworm rearing were
taught along with the major stepsto befollowed during bivoltine silkworm
rearing.

Table 2. SericultureProfile of the Individual Trainees

Mulberry acreage . Type of
(acres) Mulberry variety farmer
Batch
No 3& CB
" 105¢t01|1-2 M5 | V1 [Others| & | CB
above
BV
I 7 25 8 0 40 0 12 | 28
11 18 17 5 2 38 0 9 31
111 13 15 12 1 39 0 20 | 20
1Y 15 16 9 4 36 0 25 15
\ 12 32 7 2 49 0 20 | 31
Total 65 105 41 9 |[202 0 86 | 125

As per the training schedule and objectives of the training programme, the
resource persons having vast experience and practical sericulture knowledge
were invited.Further, the practical demonstration of latest technologies
pertained to silkworm rearing such as black boxing of silkworm eggs,
disinfection of rearing house, recording and monitoring of temperature and
humidity etc. A tool kit consisting of Secature (Big), Secature (Small), Poshan
(Micronutrients for mulberry), Biofertilizer and Trichodermaviridi were
distributed. After successful completion of the training programme, feedback
was collected from the trai nees about the usefulness of thetraining programme
and the method of conducting training.

Feedback of thetraining programme

Feedback from the trainees was aso obtained after the completion of the
training programme during June—July, 2017. For this purpose aquestionnaire
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with relevant information was prepared and the identified team of Scientists/
Extension personnel from the Department of Sericulture conducted theimpact
assessment. The survey reveal ed that most of thetrainees have changed froma
traditional to amore scientific way of doing things and harvesting successful

crops which hasimproved their socio economic status to the extent possible.
Still thereisscopetoimprovetheir status by regular guidance and with financia

support for certain items. Further the trainee farmers have felt the need for
organizing such similar practical oriented training programmesto updatetheir
technical skillsin Sericulture.

The feedback from the trainees was obtained during the favourabl e season of
silkworm rearing and for this purpose aquestionnaire with relevant information
was administered. The resource persons interacted with the trainees at their
work site with a structured questionnaire to obtain feedback on the training
programme. Thetrainees expressed satisfaction over thetechnical improvement
in sericulture activities. In case of mulberry cultivation, the farmers could
realize the importance of soil testing and based on the testing results, the
application of biofertilizers, and recommended dose of fertilizers and
vermicompost a ong with green manuring isbeing taken up. Thefarmershave
realized theimportance of organic farming and application of bio-control agents
for control of mulberry pests. Further, agriculture and sericulturewasteisbeing
properly recycled. Thetraining on silkworm rearing includestheincubation of
silkworm eggs, block boxing for uniform hatching, tips for management of
chawki silkworm rearing and | ate age silkworm rearing which have helped the
farmersto know their common mistakes committed during silkworm rearing.
Theimportance of disease management made the farmersrealizethe need for
surface disinfection of silkworm eggs and the disinfection of therearing house
including hygiene maintenance.

Further they realized that the quality and quantity of mulberry leaf isinfluenced
by the application of Farm Yard Manure (FY M) and chemical fertilizersas per
the recommendation based on the soil testing. During the training, the
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information for skill up gradation covering the productive aspects of sericulture
including demonstration and handling of new silkworm hybrids devel oped for
productivity, disease resi stance and temperaturetol erance have helped themto
improve their work efficiency in various activities of sericulture. More
interestingly, many of thefarmershave voluntarily converted fromtherearing
of Crossbreed silkwormsto Bivoltinesilkworm rearing. In the present scenario,
such aphenomenon isquite useful for production of quality bivoltinesilk. In
total, the information collected was compiled and categorized under opinion
about thetraining programme and their level of knowledge before and after the
training programme.

Feedback fromtheTrained Sericulturists

More than 90 per cent of the trainees expressed their satisfaction towards the
overall training programme and its usefulness for effective maintenance of
sericulture enterprise. The trainees strongly felt that the objectives of the
training programme were quite clear and accordingly the day wise training
schedulewaswell planned. Further they felt that most of the resource persons
encouraged themfor their active interaction and participation during thetraining
programme. About 95 per cent of thetraineesfelt that, thetraining programme
Isquite useful since most of the activitieswerefocused to reduce the drudgery
in sericulture which is the need of the hour. Almost al the trainees have felt
that the content of the training programme was easy to follow for all.

The resource persons were well versed with sericulture with experience in
their specialized fields and sharing the experiences of some of the progressive
farmers helped them to understand and modify their day to day sericulture
activities. Duringtraining, al thetraineesweretaken onfield visitsfor exposure
and to have direct interaction with the local farmers. Most of thetraineesfelt
that thefacilitiesand thetimeallotted for thetraining programme was sufficient.
However some of thefarmersfelt that, aprovision should be clearly madefor
practical demonstration of all the sericulture activities.
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I mpact Assessment: Evaluation of training programmeisessentia tojudgeits
value or worth. Hamblin (1974) defined eval uation of training asan attempt to
obtaininformation (feedback) on the effectsof atraining programme and assess
the value of training in the light of the information. He felt that it is strictly
Impossibleto measurethetotal value of atraining programmein socia aswell
asfinancia terms, as there are several levels of intermediate objectivesin a
training programme. However an attempt has been madein the present paper to
analyze the collected information and to know the extent of meeting the
objectives. The collected information about their sericulture knowledgelevel
before and after thetraining and their views on the training programme were
analyzed.

Technology / Knowledge Awar eness level before and after the Training

1. Thetraineesexpressed that, they werewell aware of themulberry varieties.
Many of thefarmershave expressed that they were hardly aware of silkworm
hybrids and opined that during thetraining, sufficient knowledge was gained
on silkworm hybrids particularly bivoltine varieties such as Single hybrids
and Double hybridswhich in turn hel ped them to choose silkworm hybrids
according to different seasons.

2. Before the training programme theywere of an opinion that, usage of
abundant chemical fertilizerswould increase the mulberry leaf quality and
yield. However, during the training, they learnt that Integrated Nutrient
Management (INM) isthe need of the hour not only to increasethe mulberry
leaf quality but also for leaf yield.

3. IPM isasustainable approach to manage pests by combining biological,
cultural, physical and chemical toolsin away that minimizes economic,
health and environmental risks.

4. Beforethetraining programmetheir knowledgeon INM and |PM packages
was not much but during thetraining, they have gained sufficient knowledge.
Among the trainees, about 78 per cent have expressed that they were
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effectively following the production of quality leaf through IPM and INM
packages by eco-friendly approach, compost making, vermi compost and
green manures and their effective utilization in raising quality mulberry
gardensfor silkwormrearing.

5. Almost all thefarmershave opined that before the training, they knew the
importance of chawki silkworm rearing but after thetraining,more awareness
was devel oped on the scientific method of rearing chawki worms. Further
they learnt about the importance of procuring chawki silkworms from
certified Chawki Rearing Centers (CRCs). After thetraining programme,
most of the farmers are mandatorily bringing the chawki silkwormsfrom
the certified CRCswhich hasfurther ensured the success of silkworm rearing
and also to obtain higher yields.

6. After the training programme, the knowledge on new silkworm hybrids
hel ped them in selection of silkworm hybrids and the knowledge on their
specia characteristic features helped them to harvest successful crops.

7. With regard to disinfection practices, most of the trainees expressed that
before the training programme they were having knowledge on the
disinfection. However,after the training, they were enlightened on the
effective way of conducting disinfection programme to ensure proper
disinfection and to meet its purpose.

8. Thetraineesexpressed that after thetraining, theimportance of management
of environmental fluctuationsduring silkworm rearing made them maintain
optimal conditionswhich hasled to harvest successful crops.

9. All thetrainees opined that beforethetraining they used to commit ssimple
mistakes during silkworm rearing. After the training programme, the
emphasis on the various important phases of silkworm rearing such as
moulting, resumption from moult and spinning care have enlightened them
to ensure the required optimal conditions.

10. The practice of sorting the defective cocoons and also removal of floss of
bivoltine cocoons before the marketing and their proper transportation
hel ped them to obtain maximum pricefor their produce in the market.
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11. Themost significant impact of the training programme wasthat the number
of crops undertaken by them increased from 3 - 4 cropsto 5 - 6 crops
leading to an increase in the overal income per year/acre. Further the
cocoon yield has gone up to an extent of 4 — 5 kgs per 100 Dfls besides
crop stability.

12. Thefeedback also suggested that the distribution of kitsalong with literature
usedinsericulturewasvery helpful. Most of thefarmersfet that thetraining
programmes are to be continuously held to update their knowledge in the
field of sericulture.

Since sericultureisaremunerative crop which suitsall the categoriesof farmers
from small/marginal farmerswith meager resourcesto large farmers, and has
ashort gestation period, thereturnsarequick. Continuoustraining programmes
are very much required to update the knowledge of the farmerswhichinturn
ensures success in sericulture. Further it is believed that the training
programmesarecritical in bringing rura prosperity astraining helps farmersto
incorporate thelatest scientific advances and technology toolsinto their daily
operations. Further,conducting awareness programmesregularly can help ensure
successin sericultureindustry and economic empowerment of rural peopleto
help realize the vision of the Sericulture Department. The results show that
even though considerable efforts have been madein training of farmersinthe
common vocations and areas of interest, there still remains agap which needs
to be addressed. The study reveal ed that, training programmes help to devel op
avibrant and sustainable farmer base by overall improvement in production,
productivity and output quality through expansion of areaunder plantationin
mulberry.
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K nowledge of Farm Women regarding VariousAgricultural
Activities
J.1. Shaikh'and S. B. Shinde?

Abstract

The international development community has recognized that agriculture
Is an engine of growth and poverty reduction in countries where it is the
main occupation of the poor. However, the agriculture sector in many
developing countries is underperforming, in part, because women, who
represent a crucial resource in agriculture and the rural economy through
their roles as farmers, laborers and entrepreneurs, almost everywhere
face more severe constraints than men in access to productive resources.The
knowledge of farm women regarding various agricultural activities was
higher namely in bird watching, harvesting, intercultural operations and
lower in land preparation activities, marketing, post-harvest operations,
seed bed preparation and processing activities. Majority (71.50 %) of the
respondents had medium level of knowledge about the different agricultural
activities followed by 25.50 per cent and 3.00 per cent of the respondents
with low and high level of knowledge respectively.

Key words: farm women, agricultural activities, knowledge

I ntroduction

The agriculture sector in many developing countriesis under performing, in
part because women, who represent a crucial resource in agriculture and the
rural economy through their rolesasfarmers, laborers and entrepreneurs, face
more severe constraints than men in access to productive resources. Efforts
by national government and theinternational community to achievetheir goals
for agricultural development, economic growth and food security will be
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strengthened and accelerated if they build on the contributions that women
make and take stepsto alleviate these constraints.

The prosperity and growth of anation depends on the status and devel opment
of itswomen, asthey not only constitute nearly half of itspopulation, but also
positively influence the growth of the remaining half of the population.

Multi-Dimensional role of women

Agriculture: Sowing, transplanting, weeding, irrigation, fertilizer application,
plant protection, harvesting, winnowing, storage etc.

Allied activities: Cattle management, fodder collection, milking, goat rearing,
poultry farming, sericulture, sheep rearing, bee keeping etc.

M ethodol ogy

Ahmednagar and Solapur districts of Maharashtra State were purposively
selected for the present study because of the maximum areaunder agriculture
and allied sectors. Ex-post-facto research design was used for the study. Two
tehsilsnamely Rahuri and Rahatafrom Ahmednagar district and Malshirasand
Pandharpur from Solapur district were purposively selected for the present
Investigation, asthesetehsils have maximum areaunder agricultureand allied
sectors.From each selected tehsil. five villageswere selected randomly. Thus
atotal of 20 villageswere selected for the present study. Ten farm women from
each village, who wereengaged in agricultura activitieswererandomly selected
making atotal sample size of 200 farm women. They formed the respondents
for the study.

Resultsand Discussion

Knowledge of farm women regarding various agricultural activities

Knowledge is operationally defined as the awareness gained through the
experience of facts, or facts of knowing about something gained through
experience. For studying knowledge of respondents, statementswere collected
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by referringto relevant literature, personal observation inthefieldsandinformal
Interview with farm women following participatory methods. Knowledge of
farm women was studied with reference to eight major concept areas related
to activitiesin agricultureand allied areas.

The opinion of the respondents were elicited on athree point continuum i.e.
whether they had complete knowledge, partial knowledge or no knowledge.

Thedata collected on knowledge of farm women regarding various agricultural
activitiesare presented in Table 1.

Table 1. Distribution of therespondentsaccor ding to knowledgeregar ding
various agricultural activities

Sr. | Recommended Complete Partial No Mean | Rank
No. | technology knowledge | Knowledge | knowledge | score
A | Land preparation 1.11 v
1 | Leveling of field 27 148 25 1.01
(13.50) (74.00) (12.50)
2 | Collection of stubbles 153 23 24 1.645
(76.50) (11.50) (12.00)
3 | Manure application 13 58 129 0.97
(06.50) (29.00) (64.50)
4 | Manure mixing 13 168 19 0.97
(06.50) (84.00) (09.50)
5 | Pre sowing irrigation 13 166 21 0.96
(06.50) (83.00) (10.50)
B | Seedbed 0.97 v
preparation
1 | Nursery bed 7 27 166 0.205
preparation (03.50) (13.50) (83.00)
2 | Application of 16 166 18 0.99
fertilizer and manure (08.00) (83.00) (09.00)
to seedbed
3 [ Seed treatment 8 172 20 0.94
(04.00) (86.00) (10.00)
Sowing
a. | Direct sowing 165 22 13 1.76
(82.50) (11.00) (06.50)
b. | Dibbling 9 169 22 0.935
(04.50) (84.50) (11.00)
¢. | Planting 13 173 14 0.995
(06.50) (86.50) (07.00)
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Table 1. Contd...
Sr. | Recommended Complete Partial No Mean | Rank
No. | technology knowledge | Knowledge | knowledge | score
5 | Irrigation
a. | Surface irrigation 169 15 16 0.995
(84.50) (07.50) (08.00)
b. | Drip irrigation 10 174 16 0.97
(05.00) (87.00) (08.00)
c. | Water application by 174 16 10 0.965
zari (87.00) (08.00) (05.00)
C | Inter cultural 1.16 111
operations
1 | Gap filling 67 119 14 0.965
(33.50) (59.50) (07.00)
2 | Thinning 80 115 5 1
(40.00) (57.50) (02.50)
3 | Fertilizer application 14 169 17 0.225
(07.00) (84.50) (08.50)
4 | Weeding 174 16 10 1.82
(87.00) (08.00) (05.00)
D | Bird watching 169 21 10 1.795 |
(84.50) (10.50) (05.00)
E | Harvesting 1.40 1]
1 | Cutting of crop 91 94 15 0.98
(45.50) (47.00) (07.50)
2 | Picking of 177 13 10 1.835
pods/fruit/flower (88.50) (06.50) (05.00)
F | Post-harvest 1.001 VI
operation
1 | Threshing 76 108 16 0.95
(38.00) (54.00) (08.00)
2 | Winnowing 176 18 6 1.85
(88.00) (09.00) (03.00)
3 | Grading 6 25 169 0.185
(03.00) (12.50) (84.50)
4 | Packing/Packaging 13 143 44 0.995
(06.50) (71.50) (22.00)
5 | Storage 18 139 43 1.025
(09.00) (69.50) (21.50)
G | Marketing 13 145 42 1.005 \%
(06.50) (72.50) (21.00)
H | Processing 9 12 179 0.15 | VIII
(04.50) (06.00) (89.50)

(Datain parenthesis indicates percentage)
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A. Land preparation

In case of land preparation it wasreveal ed that, 74 per cent of the respondents
had partial knowledge about levelling of field, majority (76.50 %) of them had
complete knowledge about collection of stubble whereas 64.50 per cent of
them had no knowledge about manure application. Eighty four per cent and
83.00 per cent of the farm women had partial knowledge about manure
application and pre-sowing irrigation respectively.

B. Seedbed preparation

In case of seedbed preparation it was revealed that, equal percentage of the
respondentsi.e. 83.00 per cent had no knowledge about nursery bed preparation
and partial knowledge about application of fertilizer and manure to seedbed
preparation. Mg ority (86.00%) of thefarm women had partial knowledge about
seed treatment. With respect to sowing practices 82.50 per cent respondents
had complete knowledge about direct sowing, maority (84.50 %) of the
respondents had partial knowledge about dibbling while 86.50 per cent of the
farmwomen had partial knowledge of planting operation. Inirrigation practices
majority (84.50 %) of the farm women had complete knowledge of giving
surfaceirrigation to crops. Around 87.00 per cent of the respondents had partial
knowledge about drip irrigation activities and compl ete knowl edge about water
application by zari to different crops.

C. Inter-cultural operations

In case of inter-cultural operationsit was observed that, majority(59.60 %) of
the respondents had partial knowledge about gap filling followed by 33.50 per
cent with compl ete knowledge about gap filling; 57.50 per cent of respondents
had partial knowledge about thinning operation followed by 40.00 per cent of
the respondentswith compl ete knowledge about thinning operation. Themajority
(84.50 %) of the respondents had partial knowledge about fertilizer application
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whereas 87.00 per cent of the respondents had compl ete knowledge of weeding
operation.

D. Bird watching

In case of bird watching it was observed that, majority(84.50%) of the
respondents had compl ete knowledge about bird watching followed by 10.50
per cent with partial knowledge and 5.00 per cent with no knowledge about
bird watching.

E. Harvesting

In case of harvesting it was revealed that, 47.00 per cent of the respondents
had partial knowledge about cutting of cropsfollowed by 45.50 per cent with
complete knowledge about it. Majority (88.50 %)of the farm women had
complete knowledge about picking of pods, fruitsand flowers.

F. Post-harvest operations

In case of post-harvest operations it was observed that, 54.00 per cent of the
respondents had partial knowledge about threshing operation followed by 38.00
per cent with complete knowledge about it. Mgjority (88.00 %) of the
respondents had compl ete knowl edge about winnowing operation whereas 84.50
per cent of the respondents had no knowledge about grading practice. Mg ority
(71.50 %) of the respondents had partial knowledge about packaging practice
whereas 69.50 per cent of the respondents had partial knowledge about storage
activity.

G. Marketing

In case of marketing it was observed that, mgjority (72.50 %) of the respondents
had partial knowledge about marketing followed by 21.00 per cent of the
respondents with no knowledge and 6.50 per cent of the respondents with
compl ete knowledge about marketing operation.
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H. Processing

In case of processing it was observed that, the mgjority (89.50 %) of the
respondents had no knowledge about processing followed by 06.00 per cent of
the respondents with partial knowledge and 4.50 per cent of the respondents
with compl ete knowledge about processing operation.

The data in Table 1 further indicates the rank order of knowledge of farm
women regarding various agricultural activities. Itisarranged in descending
order and presented as bird watching (1.79), harvesting (1.40), intercultural
operations (1.16), land preparation (1.11), marketing (1.005), post-harvest
operations (1.001), seedbed preparation (0.97) and processing (0.15).

It impliesthat, the knowledge of farm women regarding various agricultural
activitieswashigher inbird watching, harvesting, inter-cultural operationsand
lower in land preparation activities, marketing, post-harvest operations, seed
bed preparation and processing activities.

Table 2. Distribution of the respondents according to the level of
knowledge about agricultural activities

Sr.No.| Knowledge of agricultural Number of Per centage
activities respondents(200)

1 Low (Upto 27) 51 25.50

2 Medium (28 to 31) 143 71.50

3 High (32 and above) 06 03.00
Total 200 100.00

Mean = 29.08 SD=238

Thedatain Table 2showsthat, the majority (71.50 %) of the respondents had
medium level of knowledge about variousagricultural activitiesfollowed by
25.50 per cent of the respondentswith low and 3.00 per cent with highlevel of
knowledge.
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Theabovefindingsareinlinewith those of Wasim et al. (2009), Pandey et al.
(2010), Singh, B. and Srivastava, S. (2012) and MishraPalak (2013).

| mplications

1. Inorder toimprovewomen'swork efficiency, Government and Extension
workers should plan and execute need based training programmes.

2. Ensure coverage for Social Security and legal protection of rural women
workforce, particularly women heads of household, given that womenin
the mentioned region participatein agricultural activitiesand spend alot of
time, but they do not have any support from government agencies.

3. Effortsshould be made to make the males of our society sufficiently open
minded to accept the ability of the women in the field of planning and
managing, in case of farmrelated activities.

4. The findings of this study reported that majority of the respondents had
medium level of knowledge about agricultural activitiesand allied sectors.
Therefore, there is an urgent need to provide them sufficient knowledge
regarding agricultural activitiesby meansof training given by KVKsand
NGOs.
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