Hossain et al. CABI Agriculture and Bioscience (2024) 5:53 H A
https://doi.org/10.1186/543170-024-00257-8 CABI Agriculture @ b) C AB I

and Bioscience

P ®
Women-led community institutions R

as a potential vehicle for the adoption
of varieties and improved seed practices:
an impact case from India

Mosharaf Hossain'", Swati Nayak?, Subhasmita Mohapatra', Pooja Trivedi® and Showkat A. Waza*

Abstract

Rice—wheat rotation is the principal cropping system in South Asian countries. Increasing productivity under this
cropping system in Northern India is not only a policy priority but also an important component towards ensuring
food and nutritional security for the major portion of the Indian population. The objective of enhanced productivity
is being pursued through innovative extension models focusing on the adoption of modern varieties and commu-
nity-led seed production. The present experimental study (a randomized control trial) was conducted in Uttar Pradesh
(India) to evaluate the efficacy of community institutions [e.g., women self-help group (WSHG)] based seed interven-
tions in promoting the adoption of improved varieties amongst farmers. Besides, the impact on the implementa-
tion of quality seed production practices, adoption of seed quality measures, and participation in capacity-building
trainings were also evaluated. The findings infer that implementing seed scaling programs through community
institutions leads to a significantly higher rate of technological adoption than that executed through non-collectiv-
ized ways. Besides, farmers from WSHGs have more tendency towards learning new technologies and participating

in training programs about improved crop management practices. The study also explains that WSHG-based pro-
grams are not a contributory factor in advancing farm technologies that are already in practice, such as seed cleaning
and germination tests. This validated model can be suitably replicated for accelerated dissemination of seed-related
innovations.

Keywords Innovative extension, Randomized control trial (RCT), Women self-help group (WSHG), Varietal adoption,
Quality seed production (QSP)

Introduction

Rice—wheat cropping sequence is the world’s largest agri-
cultural production system and the lifeline for billions of
people in South Asia. This system is India’s most widely
adopted cropping pattern prevalent in the Indo-Gangetic
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security and the general welfare of the farmers (Mahajan

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s43170-024-00257-8&domain=pdf

Hossain et al. CABI Agriculture and Bioscience (2024) 5:53

and Gupta 2009). Although the green revolution technol-
ogies have significantly contributed towards enhancing
the yields, the productivity under this system is still lower
than its actual potential, thereby making it relatively less
remunerative. With more than 50% of India’s popula-
tion engaged in agriculture, the rice—wheat cropping
system warrants evaluating and adopting all sustainable
farm innovations for enhancing productivity and profit-
ability (Dar et al. 2020a, b, c). Advancement of research
programs in India has introduced several productivity-
boosting scientific innovations, but most revolve around
developing and disseminating crop varieties. Thus, a
major share of scientific efforts to raise crop productiv-
ity is about farmers’ enhanced access to quality seeds of
improved cultivars (Dar et al. 2020a, b, c). However, the
efforts to improve seed security and its availability to
farmers have yielded mixed results. The interventions
aimed at improving access to quality seed by farmers as
a productivity-enhancing measure have not shown uni-
form and positive results across the setups (Kiptot et al.
2006). Development, subsequent transfer, and availability
of the technology cannot ensure its adoption, and con-
sequently, cannot achieve maximal benefits to its end
users. Appropriate extension models and the recipients’
characteristics often play a crucial role in stimulating
farmers’ adoption decisions for a new technology like
a crop variety (Brennan and Byerlee 1991). Besides, the
adoption of improved varieties results from an intricate
interplay of a range of technical and socio-economic fac-
tors which are constantly evolving in developing coun-
tries like India (Kumar et al. 2021). Therefore, farmers’
adoption challenges are often multidimensional, thus
requiring an in-depth analysis to formulate the appropri-
ate policy and planning strategies (Bannor et al. 2018).
Some of the strategies require capital-intensive measures
like investment in infrastructure and research and devel-
opmental activities. India has taken several transforma-
tive approaches [including establishing Krishi Vigyan
Kendras (KVKs), Agriculture Technology Management
Agency (ATMA), etc.] to fast-track its technology adop-
tion programs amongst the farming community (Kumar
et al. 2019). Nevertheless, a streamlined and innovative
extension approach can accelerate the adoption of new
technology in the target geography (Tin et al. 2001).

In recent times, the role of women farmers has been
greatly emphasized for faster diffusion of agriculture
innovations (Singh et al. 2018). Besides, it has been
observed that the extension programs implemented
through collectivized and non-collectivized women
farmers show differential adoption rates (Tanellari et al.
2014). Technological interventions such as capacity
building for quality seed production when channelled
through group-based women farmers result in enhanced
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technical know-how and improved adoption of the
improved varieties (Dar et al. 2019). However, there are
only a few studies that have been conducted to test this
hypothesis and have not been evaluated scientifically
and neither the processes nor the outcomes have been
documented sufficiently. Despite several research efforts
toward understanding the adoption dynamics across
different conditions and contexts, a research gap exists
in building empirical knowledge about seed diffusion
through collectivized women-focused extension mod-
els (Manzanilla et al. 2014). A science-based evaluation
methodology appropriately attributing the measurable
impacts to such specially designed interventions needs to
be employed for conclusive research findings (Diiro et al.
2018).

In this context, a randomized control trial (RCT) based
experiment was conducted in Eastern Uttar Pradesh to
evaluate the efficiency of the WSHG-based extension
strategy towards enhancing varietal awareness. Besides,
the adoption of improved varieties for demonstrated
rice—wheat cropping systems, implementation of other
seed technology practices, and consequential enhance-
ment in yield were also investigated. The impacts of
WSHG-based extension on implementing quality seed
production practices, adopting seed quality measures,
and participating in capacity-building trainings were
also evaluated. RCT-based evaluation is nowadays widely
being used to quantify and attribute the desired impact of
extension programs (Ban et al. 2020).

Materials and methods
The study area and design
The study was carried out in 100 Gram Panchayats (GPs)
uniformly distributed across four districts of Eastern
Uttar Pradesh (Varanasi, Jaunpur, Ghazipur, and Chan-
dauli) where rice—wheat rotation is the most prevalent
cropping system. In the experimental area, rice is grown
in the wet season followed by wheat as the dry season
crop. The study area is characterized by the dominance of
traditional rice and wheat varieties with very low adop-
tion of improved cultivation practices. Observational
pieces of evidence suggest that farmers in the study area
use farmer-saved seeds of traditional varieties, thus real-
izing very low crop yields. The lack of technical know-
how among the farming community seems to be the
major reason for the usage of farm-saved seeds of tra-
ditional varieties. Besides, appropriate and systematic
efforts for strengthening the farming systems were not
visible among farmers in the study area. Further, farmers
in the present study were almost similar concerning their
technical know-how and cultivation practices.

The study involves a total of five groups which were
compared to evaluate the impact of the interventions
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(Table 1). 100 selected GPs were randomly assigned to
three treatment (T1, T2 and T3) and two control (C1 and
C2) groups. Two of the three treatment groups (T1 and
T3) comprised WSHG farmers and T2 had non-WSHG
farmers. The two control groups consisted of WSHG
farmers (C1) and non-WSHG farmers (C2). A total of
1000 women farmers, 10 from each GP were randomly
selected, considering their association or otherwise with
WSHGs. In the treatment GPs, a total of 600 women
farmers (one from each household) were selected and
randomly classified into three experimental groups of 200
each. Similarly, in the control GPs, a total of 400 women
farmers were randomly allocated into two groups of 200
each. Throughout the data collection phase, 45 respond-
ents were unavailable, resulting in their exclusion from
the study. Table 1 displays the count of valid respond-
ents accordingly. Only the T1 group received seed-based
interventions, and no such interventions were realized
by any other group. In the present study, two-stage ran-
domization, one at the level of Gram Panchayats and
the other at the level of WSHGs/non-WSHGs groups
was carried out to evaluate the impact of the interven-
tions. In 2018, the baseline study recorded relevant key
indicators of the experimental groups and subsequently,
the intervention was implemented for two cropping sea-
sons during 2018-19. In 2019-20, the endline survey was
carried out and the attainment of predefined indicators
was assessed in an RCT framework. This study wanted
to establish the effect of collective-based interventions
in comparison to non-collectivized women farmers. So,
the experiment highly emphasized the importance of col-
lectivization to promote good agricultural practices like
improved seed management activities.

Intervention implementation

The experiment consists of three major interrelated inter-
ventions (treatments) viz., awareness regarding improved
varieties of rice and wheat, providing the seed of rice
varieties as mini-kits, and training on farmer-centered
quality seed production to orient the farmers to produce

Table 1 Experimental groups and their description
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quality seed on their farms. In quality seed production
training, the thematic areas like seedbed preparation,
seed treatment, germination test, roughing, seed dry-
ing, and scientific seed storage were the major training
components. The study has analysed the key seed-related
practices important for production and productivity
enhancement. However, when farmers are not capaci-
tated, the adoption of these practices is very low, limit-
ing productivity. This experiment specifically wanted to
explore how quickly farmers can learn and adopt these
essential seed practices if and when they are exposed to
training and knowledge enhancement programs.

Varietal awareness programs were organized before
the onset of sowing seasons, and the potential benefits
of improved varieties over the popular traditional cul-
tivars, such as Moti, Damini, and Swarna in rice, were
communicated to the target farmers. Keeping in view
the high frequency of droughts of varying degrees in the
study area, the cultivation of Sahbhagi Dhan (a recently
bred drought-tolerant variety of rice) was advocated
and distributed amongst the target farmers. On the
other hand, PBW-343, an improved wheat variety was
provided to the farmers for better yield and rust resist-
ance. This wheat variety was considered a better alter-
native to popular wheat varieties such as Safed Bali,
HD-2285, and Lal. The program allocated mini kits of
10 kg to each of the selected farmers. Subsequently, the
same farmers received three-day long quality seed pro-
duction (QSP) trainings to understand the importance
of quality seeds and the practical know-how regarding
their output. The first training was conducted before the
onset of the sowing season followed by a refresher train-
ing before harvesting each rice and wheat crop. Seed
treatment, germination test, roughing, seed drying, and
scientific seed storage were the major training compo-
nents. The participants were capacitated to produce
quality seeds and market them locally to fellow farmers
who otherwise used to plant farm-kept seeds of poor
standard. All these interventions were bundled into one
program and implemented amongst the target farmers

Group No. of Nature of the group Intervention
respondents

T1 194 WSHG households in treatment GPs that were randomly Awareness of modern rice and wheat varieties,

selected to receive intervention distribution of rice seed mini-kits, and training
in QSP

T2 187 Non-WSHG households in treatment GPs None

T3 197 WSHG households in treatment GPs without intervention None

@ 188 WSHG households in control GPs None

(@) 189 Non-WSHG households in control GPs None
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in the above-mentioned framework. The objective was
to understand if the intervention and its mode of imple-
mentation, i.e., through WSHGs is significantly impact-
ful. The experiment was initiated in the kharif season of
2018 and continued till the end of rabi 2018-19.

The randomization process occurred prior to the
implementation of interventions. Initially, the gram pan-
chayats (GPs) participating in the study were randomly
assigned to either the treatment or control group. Sub-
sequently, a secondary randomization was conducted
within the treatment GPs. Within these treatment GPs,
households belonging to self-help groups (SHGs) were
either randomly chosen to receive the intervention or
designated as part of the control group. Moreover, mem-
bers of the treatment group were selected randomly for
program participation.

A larger sample size increases the statistical power of
the assessment of a treatment. When the effect size is
seemingly small, a large sample size is required to get a
given level of power. A program evaluation experiment
with low take-up needs a larger sample. The study fol-
lowed this statistical principle in calculating a tenable
sample size.

Before the introduction of the interventions, it was
ensured that there were no pre-existing differences
in the experimental groups. The baseline survey col-
lected several characteristics for each household in the
sample. These include ownership of a BPL card, hous-
ing structure, number of migrant members, land hold-
ings, and many others like seed production practices,
seed treatment, management practices, and adoption of
modern varieties for staple cereals, i.e., rice and wheat.
It was done through an informal survey/interaction in
the selected gram panchayats (both intervened and non-
intervened ones).

Impact evaluation framework

The impact evaluation was carried out for the farmers’
collectivization (i.e. WSHG vs. non-WSHG) and tech-
nological intervention. Comparing the outcomes will
help evaluate the impact of the interventions and suggest
measures to enhance the impact.

Comparison of T1 and C1
The comparison estimates the direct impact of the
treatment on intervened WSHG households.

Comparison of T1 and T2

The comparison helps to understand the impact of
farmers’ collectivization (WSHGs) on technological
adoption in intervened GPs.
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Comparison of T3 and C1
The comparison measures the spillover impact on non-
intervened WSHG households in the treatment GPs.

Comparison of T2 and C2

The comparison estimates the treatment effect on non-
WSHG households within the treatment GPs.

The performance of the seeds and varieties is impor-
tant for farm income. The experiment laid much empha-
sis on capacity-building initiative and their impact on the
adoption of improved varieties, the practice of quality
seed production, the adoption of seed-saving practices,
and seed quality maintenance, like seed treatment, and
seed cleaning. The study also investigated if group-based
intervention affects the farmers’ participation in the
capacity-building programs.

Based on the aforesaid comparison criteria, sample
statistics were calculated for each relevant indicator
across the five experimental groups. A positive differ-
ence between the comparison groups was considered to
be a change and therefore may be attributed as a pos-
sible impact of the collectivization and/or intervention.
Subsequently, such indicator-wise changes among dif-
ferent groups were tested for their significance using
appropriate statistical tests, depending on the variable
type and the distribution. The significance of the dif-
ference for a specific parameter across experimental
groups was calculated using the arithmetic mean and
its subsequent validation through the two proportion
Z tests (using crosstabs and Chi-Square test). Data
processing and analysis were carried out using IBM
SPSS software. To understand the program’s effect on
ensuring the participation of farmers in the trainings,
the fixed effect regression model as given below was
employed.

Y = a + B; treatment arm + ¢,

where Y is the outcome expressed as a binary (participa-
tion or non-participation) variable and f; is the regres-
sion coefficient of the treatment group and ¢ is the error
term.

Results and discussion

Adoption of the improved varieties of rice and wheat

A comparison of the endline adoption rates of the
improved varieties of rice and wheat revealed that
WSHGS in the treatment group (T1) had the highest
level of adoption viz., 27.8% for Sahbhagi Dhan (rice)
and 21.8% for improved PBW-343 (wheat) (Figs. 1 and
2, respectively). Interestingly, C1 (WSHG farmers in
the control group) had an adoption rate of only 2.8% for
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Fig.1 Adoption of Sahbhagi dhan (improved rice variety) across the experimental groups
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Fig. 2 Adoption of improved PBW-343 (improved wheat variety) across the experimental groups

Sahbhagi Dhan. The difference of 25% between the two
groups was found to be statistically significant. In the
case of wheat, the difference between T1 and C1 was
found to be 19.9% which was also statistically significant.
These findings suggest that when farmers’ collectives
(WSHGSs) were used as units of intervention for varietal
dissemination, the impact was substantial and noticeable.
Without intervention exposure, even WSHG farmers fail
to adopt a good variety on the desired scale.

The results of the comparison between T1 and T2 to
evaluate the WSHG effect were also significant. The dif-
ference in adoption rates was 25.1% and 17.6% for rice
and wheat, respectively. Both statistically significant
values underline the effect of WSHGs in promoting the
adoption within the intervened GPs. T2 represents non-
collectivized farmers and shows low adoption rates for
both rice and wheat varieties. The findings support the
better effectiveness of the farmer’s collectives in varietal
dissemination. Likewise, the comparison between adop-
tion rates of T3 and C1 measures the spillover effect of
the interventions on collectivized farmers. The differ-
ence in adoption rates for rice and wheat was 7.9% and

10.4%, respectively. The values are statistically significant
and show the importance of WSHGs in technology dis-
semination. T3 farmers were not directly intervened but
they existed in close vicinity of the intervened farmers.
Similarly, the insignificant differences between adoption
rates of T2 and C2 plausibly explain that the intervention
is not satisfactorily effective when undertaken with non-
WSHG farmers even if they reside in the vicinity of the
intervened farmers. The findings have been presented in
Figs. 1 and 2.

Performance of Sahbhagi Dhan and improved PBW-343

Any new variety to be introduced must possess certain
features for its acceptance and adoption amongst the
farmers. One of the most preferred characteristics of
rice and wheat varieties is yield potential. Okello et al.
(2019) in similar studies observed that adopting new
crop varieties depends upon seed quality. The significant
yield advantage of a variety acts as a strong trigger for
its adoption. Selecting an appropriate extension model
is important for obtaining maximum benefits from the
innovation (Veerabhadraiah 2012). In this study, the
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Table 2 Productivity of the improved varieties distributed amongst
the farmers

Rice Wheat

Variety Yield (t/ha)  Variety Yield (t/ha)
Sahbhagi Dhan 418 Improved PBW 343 54
Traditional varieties ~ 3.77 Traditional varieties ~ 4.51

Yield gain 041° Yield gain 0.89°

2 Significant at 5% level of significance

average yield advantage of the new rice and wheat varie-
ties across all the groups was observed to be considerable
and statistically significant (Table 2). However, the adop-
tion rate is skewed towards the intervened WSHG farm-
ers. The findings of this study imply that introducing new
technologies through collectivizations such as WSHGs
is a much more effective extension model for enhancing
the adoption of new technologies than through non-col-
lectivized farmers. Since Sahbhagi Dhan is a drought-
resilient variety of rice and improved PBW-343 is a
rust-resistant wheat variety, their adoption will help the
farmers cope with environmental stress more efficiently.
Even after knowing the superiority of the varieties, their
adoption may remain low when non-WSHG extension
models are employed.

Impact on seed production

The intervention implemented was intended to encour-
age the farmers to quality seed production to meet their
seed requirements as well as the requirements of their
fellow farmers. Overall, 4.4% of farmers produced rice
seeds while maintaining the minimum quality stand-
ards as taught in the QSP training program. In line with
the afore-discussed comparative trend, T1 showed the
highest proportion of farmers who produced rice seeds
(8.2%). While comparing T1 with C1, T1 reported 6.6%
more cases of seed production than C1, and the differ-
ential effect was significant. Similarly, T2 has 4.3% more
seed producers than C2. This difference is statistically
significant and suggests that non-WSHG farmers in the
treatment GPs have been influenced by the WSHG farm-
ers as well as by the intervention. However, the estimated
difference of 3% between T3 and Cl1 is statistically insig-
nificant, suggesting that the spillover effect of QSP train-
ings is inconsequential (Table 3).

In the case of wheat, the difference between T1 and
C1 was found to be 7.7%, which is significant enough
to support the claim that WSHG-based intervention
is an efficient pathway in promoting seed produc-
tion activities. However, the difference in the propor-
tion for T2 and C2 farmers was insignificant indicating
the program’s inefficiency when implemented through
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Table 3 Seed production in rice by different experiment groups

Treatment  Proportion of farmers who P-value (at If difference
group produced rice seeds (%) a=0.05) is significant
T 82 0.003 **

@ 16

T2 59 0.028 **

() 1.6

T3 4.6 0.093 NS

@ 1.6

**Significant at a 5% level of significance, NS =not significant

Table 4 Seed production in wheat by different experiment groups

Treatment Proportion of farmers who P-value (at If difference
group produced wheat seeds (%) a=0.05) is significant
T1 8.2 0.000 **

C1 0.5

T2 59 0.061 NS

2 2.1

T3 4.7 0.012 x*

1 0.5

**Significant at a 5% level of significance, NS =not significant

Table 5 Average seed production by a farmer across the experi-
mental groups

Treatment group Rice (kg) Wheat (kg)
T1 106.6 114
T2 46.7 82
T3 55.6 111
@ 76.7 75
2 56.7 94

non-WSHG mode. This further suggests that even
though T2 farmers were in the intervened GPs, the
indirect impact was not significant. Unlike in rice, a
significant difference of 4.2% was observed between
T3 and C1 farmers in the case of wheat (Table 4). It
explains a spillover effect on non-intervened WSHG
farmers, residing in the neighbourhood of the T1 farm-
ers and indirectly exposed to the interventions. The dif-
ferent trends in the spillover effects of the two crops
may be attributed to a relatively lower proportion of
farmers of C1 farmers producing wheat seeds.

The average quantity of rice seed produced by an
individual farmer in a cropping season was estimated
to be 106.6 kg in T1, while it was less than 77 kg for the
other groups (Table 5). In the case of wheat as well, T1
farmers produced the highest average quantity of seeds
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(114 kg). It indicates the impact of collectivization on
initiatives such as seed production.

Share of varieties in seed production

The study has observed the substantial adoption of
improved rice and wheat varieties viz., Sahbhagi Dhan
and improved PBW-343. The adoption was also reflected
in seed production, where farmers could choose several
other existing varieties. The majority of the farmers who
opted for seed production selected these two varieties.
For rice, 45.2% of the farmers selected Sahbhagi Dhan
for seed production; while the proportion of farmers who
chose improved PBW-343 for this activity was 39%. The
next most preferred variety for rice was Ganga Kaveri

Varieties of rice
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(26.2%) and for wheat was Safed (29.3%). The cultivation
of other varieties for seed production has been presented
in Fig. 3.

The experiment also made a comparative assessment
between baseline and end-line data on seed produc-
tion practices amongst the different groups. It revealed
a substantial increase in the proportion of farmers
producing seeds over the baseline data. For instance,
T1 registered a 5.1% increase in the number of seed-
producing farmers (Fig. 4). Such a deviation validates
the positive impact of WSHG-led seed intervention in
encouraging the farmers to quality seed production.
Moreover, this finding is indicative of the effective-
ness of the training program in motivating the farmers

Varieties of Wheat
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m Ganga Kaveri
Samba Mashuri
m Others

Fig. 3 Share of varieties adopted for seed production in rice and wheat
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Fig. 4 Comparative data on seed production in baseline and endline surveys



Hossain et al. CABI Agriculture and Bioscience (2024) 5:53

to quality seed production. A significant impact of
the training programmes on quality seed production
has also been demonstrated in the studies by Bahtiar
et al. (2021). Seed production can be a complex prac-
tice depending on the access to early-generation seeds,
strict field monitoring and certification processes, and
assured market for the produce. So, the number of
farmers who opted for seed production was small.

Seed saving practices

The measure of the success of the awareness creation
strategies for a new variety in a specific market seg-
ment and the subsequent adoption of that variety by
farmers is determined by the actual number of farm-
ers who opt to grow the variety in subsequent seasons.
This emphasizes the importance of seed-saving prac-
tices by the farmers who are exposed to the improved
varieties. Seed saving by farmers not only strengthens
an uninterrupted adoption but also promotes varietal
dissemination since farmer-to-farmer seed sharing and
exchange is a common phenomenon among Indian
farmers (Coomes et al. 2015). The average quantity
of seed saved per farmer for own usage ranged from
3 to 9 kg in rice and 4-12 kg in wheat (Fig. 5). Gener-
ally, farmers in treatment groups tend to retain rela-
tively larger quantities of seed than the farmers in
control GPs. T1 farmers retained about 5 kg and 7 kg
of rice and wheat, respectively than C1 farmers. This
highlights the effectiveness of WSHGs in mobiliz-
ing farmers towards seed saving. Seed saving can also
help disseminate improved varieties (Boef et al. 2021).
Surplus seed (over and above the saved quantity) was
either shared or sold to other farmers, mostly in the
same GP.
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Source of seed

Considering all the treatment groups together, retail seed
shops were the most preferred source for seed procure-
ment (42.6%). The other common sources were general
shops and farmer-to-farmer exchanges. Together, these
three sources provided seeds to 80% of the farmers.
However, a significant proportion (29.1%) of T1 farm-
ers reportedly sourced their seed requirement from the
WSHG-run seed scaling program. A large extent of seed
sourcing from WSHGs in T1 experimental groups dem-
onstrates a strong intra-group seed transaction, indicat-
ing the possibility of seed self-sufficiency when WSHGs
are programmatically targeted. Before the program
(intervention), WSHG farmers sourced merely 2.2% of
their seed requirement (Fig. 6) from any other similar
WSHG arrangement. Such outcomes fairly indicate that a
seed scaling program launched can substantially increase
the seed supply by the WSHGs in the interest of the
farming community. Boef et al. (2021) demonstrated that
the involvement of WSHGs in seed systems increases
access to new varieties for poor farmers. The statistical
significance of the differential effect among the studied
groups has been presented in Tables 6 and 7.

Seed quality maintenance

The seeds procured, irrespective of the sources (formal
or informal), must go through certain easy-to-do farmer-
level practices to minimize the quality-linked yield losses.
However, farmers often do not strictly follow these physi-
cal tests and practices. As part of the quality seed pro-
duction training program, target farmers were trained on
the importance and procedures of the three critical seed
quality boosting practices i.e., seed cleaning, seed treat-
ment, and germination test. As per the experimental
plan, the effectiveness of the intervention was analyzed
after four seasons by comparing the baseline and endline

Seed saved for own use

16 1
(o))
X~
£ 12 1 12
c
L
g
g "] 55
a 4 ' 5 6
FR —
Q 4 4 3
0
O T T T T 1
T1 T2 T3 C1 c2
— Rice grower (Kg) Wheat grower (Kg)

Fig. 5 Seeds saved for own use by farmers
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Farmers opting for WSHGs as seed source

40.00%
® 29.10%
@ 30.00%
£
©
L
o 20.00%
g 2.30%
S Ve 6.20%
8 10.00% 2.30% 3.70% 1.40%
(0]
D. A

0.00% 2:20% <1-06% 1.10% 2% T80——==< 2.01%

T1 T2 T3 c1 T2 c2
e Fndline Baseline

Fig. 6 Proportion of farmers opting for intervened WSHGs as the source of seed

Table 6 Proportion of farmers across different experimental groups
with WSHG-based seed program as a source of rice seeds

Treatment Farmers with WSHG scaling  P-value If difference

group program as a source of their  (at is significant
seed (%) a=0.05)

T1 29.1 0.000 **

@ 23

12 37 0.135 NS

(@) 14

13 6.2 0.041 wx

@ 23

**Significant at a 5% level of significance, NS = not significant

Table 7 Proportion of farmers across different experimental groups
with WSHG-based seed program as a source of wheat seeds

Treatment Farmers with WSHG scaling  P-value If difference

group program as a source of their  (at is significant
seed (%) a=0.05)

T1 273 0.000 **

@ 0.5

12 1.1 0.153 NS

2 0.0

T3 109 0.000 >

@ 0.5

**Significant at a 5% level of significance, NS =not significant

data as well as the inter-group statistics obtained from
the endline data.

Seed cleaning
Pre-sowing practice is recommended to clean the seeds
of all physical impurities. Baseline findings revealed

that the number of farmers who adopted the practice
was quite high and ranged from 84.2 to 90.0%. How-
ever, a noteworthy increase was reported in T1 as the
percentage of farmers in this group who adhere to the
seed cleaning practices rose by 14.2%. The difference
in the proportion of farmers undertaking the activity
in baseline and endline surveys, across other experi-
mental groups, was not very high except for T1 (14.2%)
(Fig. 7). Such an outcome establishes the fact that the
seed cleaning initiative, as a part of the WSHG-led QSP
program, is highly effective in persuading more farmers
to adopt this important practice.

Seed treatment

Unlike seed cleaning which was a widely adopted prac-
tice across the groups, even prior to the intervention,
chemical treatment of seeds was followed only by small
proportion of the farmers. Following the seed pro-
gram, there was a substantial increase in the propor-
tion of farmers who adopted this seed quality assuring
measure. An increase in 26.8% was observed among
the T1 farmers who recognized chemical treatment of
seeds as an essential practice (Fig. 8). The number of
farmers conducting seed treatment was significantly
higher by 33% higher in T1 than in C1 after the inter-
vention. Similarly, the number of farmers undertak-
ing the activity in T3 was substantially higher (14.5%)
as compared to those in Cl1, thus indicating a possible
spill over effect from intervened WSHGs to non-inter-
vened WSHG farmers. However, difference between T2
and C2 was insignificant, thereby suggesting that mere
intervention may not result in desirable outcomes, if it
is not targeted through the appropriate route.
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Fig. 8 Practice of chemical treatment of seed across the experimental groups

Germination test

Germination test is a highly recommended practice to
ensure that farmers sow the seeds with an acceptable
level of germination for a good harvest. In this study, this
simple but crucial test was found to be a popular practice
across all the groups. The WSHG based program resulted
in a marginal increase in terms of the proportion of farm-
ers who followed the germination test (Fig. 9), with an
insignificant difference between treatment and control
groups. The large number of farmers practicing germi-
nation testing could partly explain the minimal increase
(in a treatment group), leaving a little scope for its further
increase.

Program effect on participation in the trainings

Besides the training program in quality seed production,
the WSHG program has organized several trainings for
the farmers in the treatment groups specific to rice and
wheat crop management practices. Since the WSHGs as

social units supposedly empower women members in the
areas of health and nutrition, they also conducted quar-
terly trainings in the two areas. To analyse the effect of
an intervention on participation in the trainings, a simple
regression model was used. In the model, the dependent
variable indicates participation in the trainings (Table 8).
The dependent variable (participation) is binary, where
1 corresponds to participation and 0 to non-participa-
tion. The regression output reveals that participation
in all training themes like rice, wheat, health and nutri-
tion is significant for WSHG farmers with the interven-
tion. Therefore, if any programmatic intervention with a
strong training component is executed through WSHGs,
the outcomes will be desirable (Kalra et al. 2013).

Conclusions

The WSHG-based seed program was mainly intended
to promote the adoption of improved varieties and
encourage the practice of quality seed production. The
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Table 8 Intervention effect on participation in different training programmes

Treatment Group type Training theme/subject matter

Rice Wheat Health Nutrition
T1 WSHG farmers in treatment GPs with intervention 0.323*** 0.251%** 0.282%** 0.103***
T2 Non-WSHG farmers in treatment GPs with intervention —0.00678 0.0244 0.0554 0.0360*
T3 WSHG farmers in treatment GPs without intervention 0.0357 0.0574 0.0526 0.0196
2 Non-WSHG farmers in control GPs -0.0713 —0.0299 —0.0351 0.0209

***Significant at 1% level of significance

*Significant at 10% level of significance

incremental differences for various parameters, viz.,
varietal adoption, seed production, and seed quality
enhancement measures were significant between inter-
vened WSHGs in the treatment and control groups.
With the RCT-based empirical analysis, such posi-
tive changes conclusively imply the advantage of using
WSHGs for program delivery. Therefore, the results
encouragingly recommend the diffusion of new and
improved agro-technologies through WSHGs. Compar-
ison between non-intervened WSHGs in the treatment
GPs and WSHGs in the control GPs, which explains the
spillover impact of WSHG farmers, was an important
research objective in the present study. Adoption of the
varieties, sourcing seeds from WSHGs, and chemical
treatment of seeds were the cases in which a significant
spillover impact was observed. These research find-
ings validate the notion that even if WSHG farmers are
not programmatically intervened but are located in the
vicinity of the intervened recipients, substantial cross-
over benefits of the program may be ascertained. This
assumption can be an important guiding principle for
program design and implementation. Moreover, the
present findings suggest that if a program intends to

increase the participation of farmers in various capac-
ity-building activities, implementation through the
WSHG model can be significantly effective. These find-
ings can help formulate training outreach programs.
Further, any attempt towards popularizing the tech-
nology that is already in practice (e.g., seed cleaning,
germination test, etc.) may not show a further enhance-
ment in adoption even through the WSHG-based inter-
ventions. Such findings suggest carefully considering
the baseline data and exploration of the different dis-
semination strategies.
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