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ABSTRACT

Sericulture is an agro-based cottage industry significantly contributing for the rural development. Mulberry cultivation is
the basement of the industry. The impacts of Climatic changes severely affected the production and productivity of
mulberry gardens in several sericultural clusters in South India. A study was conducted with the sericulture farmers of
South India to find out the gaps in adopting the drought management technologies and bridge the gap. The farmer's wise
adoption gaps were calculated for 12 identified drought management technologies of mulberry cultivation. Even though
84 per cent of the farmers are affected by water shortage the adoption gaps of the required technologies were higher. 80 per
cent of farmers of Andhra Pradesh, 20 per cent of farmers of Karnataka and 56 per cent of farmers of Tamil Nadu state
clusters have recorded high adoption gap (>66%). 20 per cent of farmers of Andhra Pradesh, 66 per cent of farmers of
Karnataka and 36 per cent of farmers of Tamil Nadu state clusters have recorded medium adoption gap (33-66%). The
frequency of technologywise adoption gap falls between 14 to 100. Hence extension communication programmes were
conducted for two years to increase the awareness and bridge the Gaps in adoption. Conducting of awareness programmes
helped to bridge the gaps from 4 to 100 per cent brought improvements on silkworm layings uptake, cocoon production at
67.3 and 79.8 per cent respectively with 8 per cent cocoon yield improvement for 100 layings were recorded in major
sericulture states. Bridging of adoption gaps for all technologies in all states achieved due to the impact of the study were
statistically highly significant at CD 0.05 level. Hence the study suggests for taking suitable efforts to increase the
awareness and bridge the adoption gaps of drought management technologies to increase the quality linked silk

production in the drought prone areas.
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INTRODUCTION

Sericulture is an agro-based industry. Major activities
of sericulture comprises of mulberry cultivation,
silkworm rearing, reeling of cocoons and silk weaving.
Sericulture which was considered as a subsidiary
occupation in the past has become a major source of
income for farmers. Improved technologies developed by
the research institutes transformed sericulture from the
traditional nature to a vibrant enterprise. Production and
productivity of Indian sericulture has therefore increased
many folds. However, mulberry cultivation is becoming
a major concern now days. Climate change impacts such
as scarce rainfall, high temperature, depleting water table,
occurrence of prolonged drought have affected mulberry
cultivation in South India. 106 sericulture clusters are
being identified for rearing bivoltine silkworm hybrids in
South India. Majority of these clusters are affected by low

rainfall and recurrent droughts. The quality and quantity
of mulberry leaves productions are severely affected by
the drought situations (Mahimasanthi ez al., 2016a). The
silk cocoon produced during the drought period is of
inferior in qualities (Rajaram et al., 2006 and (Rohila et
al, 2018). Susheelamma et al., (2008) implied that in
Karnataka nearly 50 per cent of the total area of mulberry
is grown under dry areas and a small increase in leaf
productivity can have considerable impact on silk
production. Simple adaptations could help to reduce the
adverse effects of climates change to some extent
(Mohapatra, 2017). Drought requires management
actions, as water availability is insufficient to meet the
needs of the same or even higher water demands.
(Xerochore, 2010). The ill effects of drought can be
alleviated to a considerable extent by adopting Integrated
Drought Management technologies as described by
Mahimasanthi et al, (2016b). Yadav et. al. (2012) and
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(Meena et al, 2017) recommended that the full adoption
of crop production technologies is very important in
achieving the desired level of productivity in dry land
crops. Mahimasanthi ez. al, 2016¢ confirmed that
adoption of Integrated Drought Management
technologies has significally increased the production and
productivity of sericulture in drought prone areas. Hence
it is necessary for the farmers to adopt the technologies.
But these tehnologies are fully, partially or never adopted
by the farmers. Hence, this study was conducted to find
out the gaps in the adoption of drought management
technologies in the field, to educate and motivate the
farmers to adopt the drought management technologies
through various extension communication programmes
and to bridge the adoption gap

METHODOLOGY

The study is conducted at the sericulture clusters of
central and southern dry agro climatic zones of
Karnataka, scarce rainfall zone of Andhra Pradesh and
southern dry zones of TamilNadu. The average annual
rainfall of the study area ranges from 450mm to 600 mm.
The hydrometric division of India Meteorological
Department reports that the rainfalls received in these
areas are not uniform and highly uneven. Recurrence of
drought is a common phenomenon in this area.
Accordingly, Tumkur & Ithandahally clusters from
Karnataka state, Penugonda & Hindupur clusters from
Andhra Pradesh and Oddanchatrum & Adaikalapattinam
clusters from Tamil Nadu were selected for the study
based on crisis vulnerability. Six Samples of 50 farmers
each were selected randomly from these clusters by
simple random sampling design to avoid biasness thus
constituting a sample size of 300 farmers. Data were
collected with the structured interview schedule.

Development of interview schedule

An interview schedule was designed based on the
objectives of the study for data collection. Socioeconomic
characteristics and drought management technologies
recommended by the Central Sericultural Research and
Training Institute, Mysore were included in the schedule.
The schedule was pre-tested and necessary modifications
were made. Data were collected through personal
interviews of the sericulture farmers. Adoption of twelve
identified technologies such as propagation of drought
resistant host plant varieties, Water conservation and
moisture management technologies, In-situ rainwater
harvesting and conservation methods for mulberry
plantations were studied.

Measurement of Adoption gap
Farmer wise adoption gap (AG) of drought

management technologies and technology wise adoption
gap were computed. The AG for each farmer was defined
as the proportion of technology not adopted to total
recommended technology of drought management
expressed in percentage. The following formula was used
to compute AG.

Farmerwise AG = (Z Xi/Xm) x 100

Where, Xi = Total number of technology not adopted by
the individual farmeri=1 to 12
items
X, =Selected recommended technology (12)

The technology wise adoption gap (TAG) was the
proportion of respondents, who had not adopted the
particular technology to the total number of respondents
expressed in percentage.

Technologywise AG=(XY/X,)x 100

Where, £ Y' = Total No. of respondents in a state clusters,
who had not adopted the particular technology, i=1 to
100

X" =Total selected respondents =100
Bridging of Adoption Gaps

After the identification of the adoption gaps,
extension communication programmes were conducted
at farmer's field to rectify the gaps. A total of 12 awareness
programmes were conducted in six clusters (@ 2
programmes / cluster). Apart from awareness
programmes, the farmers were motivated to adopt the
technologies by individual visits, group discussions and
demonstrations. Integrated technologies on drought
management were compiled and a 'Handbook on
integrated drought management for mulberry Sericulture’'
is prepared for farmers & Extension officers in English,
Kannada, Telugu and Tamil languages. Books were
distributed to all the selected farmers to increase their
adoption.

Impact analysis

Impact analysis was conducted in all six clusters to
study the improvement in adoption. Increase in plantation
acreages of drought resistant varieties, increase in drip or
micro irrigation technique installation, trenching and
mulching areas, water harvesting and water conserving
techniques followed, green manured gardens and increase
of rain water harvesting tools were studied as the
monitorable indicators in garden side. Adoption gaps
were calculated, bridging of gaps were computed and
significance were statistically analysed.
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The annual disease free silkworm layings reared by
the farmers, cocoon productivity, yield performance of
the silkworm rearing and the average rate of the cocoon
were selected as measurable indicators to find out the
efficiency of IDM technologies. The data collected from
the farmers before and after bridging of gaps were
compared. Two sample t-test was used to compare the
sample means and to test the level of significance.

RESULTS AND DISCUSSION

Socio-economic profile of sericulturists

In order to know the background of the sericulturists
in the area the socio-economic characteristics of the
sericulture farmers were studied. Ten socio-economic
variables were selected for the study and analysed which
showed that the mean age of the farmers surveyed were 46
years and 18 per cent of the respondents were old aged
(more than 55 years) group.

The highest proportion of the respondents (52%),
were educated upto high school (i.e. 6 - 10 standard), 22
per cent upto XII Std, 16 per cent upto degree whereas 6
per cent upto primary and 4 per cent illiterates. The mean
experience of the sericulturists was 9.9 years and 54
percent of the respondents were above the mean level and
46 per cent were below mean (10 years). The mean land
holding of the respondents were 2.47 ac and mean
mulberry land holding was 0.92ac.

Water availability is insufficient for 84 per cent of the
respondents for their sericultural activities. The farmers in
the study area reared 5 to 11 silkworm rearings per annum
recording a mean of 8§ rearings. The average number of
disease free silkworm layings (DFLs) reared by a farmer
is recorded as 1697/ha/annum. The rearing capacity of
the farmers ranged between100 to 350 DFLS per batch.
The average silk cocoon yield of the farmers is 78.23 kg
per 100 dfls, with 5.15 standard deviation.

Farmerwise adoption gap

The farmerwise adoption gap for drought
management technologies were computed for all the three
states (Fig. 1). Eighty per cent of farmers of Andhra
Pradesh, 20 per cent of farmers of Karnataka and fifty six
percent of farmers of Tamil Nadu state have recorded high
adoption gap. Selection of drought resistant mulberry
plant varieties, soil mosture conservation and rain water
harvesting technologies were less adopted. Krishna
moorthy and Radhakrishnan (2012), reported the low
adoption of these technologies in mulberry cultivation
and affirmed the requirement of special attention to
increase the adoption of technologies

Fig.1 Farmerwise adoption gap
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Technology wise adoption gap (TAG)

The frequency of technologywise adoption gap falls
between 14 to 100 (Table.1). Technologies like plantation
of drought resistant mulberry varieties, Green manuring,
Borewell recharging, rearing temperature tolernt
silkworm hybrids are not adopted by majority of the
farmers. Mallikajuna et al., 2004 while reporting the
constraints of adoption of technologies reported the low
level adoption by the farmers. Singh Bhagavan, 2007
reported that 53.7 per cent variation in the technological
gap and predicted knowledge of the farmers was the most
important factor

Table 1: Adoption Gap on different Drought management
technologies in three major southern states

Technologies Adoption  Adoption  Adoption
Gap in Gap in Gap in
Andhra Karnataka Tamil

Pradesh (%) Nadu
(%) (%)
Plantation of Drought resistant host plant varieties 100 98 50
Management of pruning schedule 92 14 30
Drip irrigation/Micro Irrigation Technique 78 18 8
Trenching & mulching 100 40 84
Green manuring /green leaf manuring 96 86 80
Sub-soiling 100 80 90
Summer ploughing 2 38 74
Opening trenches 100 36 96
Planting across the slope 100 48 100
Impounding rainwater in the garden 100 34 72
Run off collection pits/ farm ponds 94 74 92
Bore well recharging 100 94 98

Adoption of all technologies in integrated manner is
required to overcome the illeffects of drought. Cent
percent of the farmers have full adoption gap in adopting
the technology of selection of drought resistant mulberry
plant varieties to plant in drought prone areas. The
adoption gap is low in drip irrigation in Tamil Nadu which
was in conformity with the report of Krishnamoorthy and
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Radhakrishnan(2012). The soil moisture conservation
technologies like trenching, mulching and green
manuring have very high adoption gap. 86 per cent of the
farmers are having nil adoption of green manuring.
Summer ploughing, opening trenches and planting
across the slope had very low level of adoption. The rain
water harvesting in mulberry garden also have very low
level of adoption. 74 to 94 per cent of farmers have nil
adoption of these technologies. Praveena et al. (2014)
reported that construction of farm ponds and other rain
water harvesting structures should be encouraged in
drought prone areas to mitigate water shortage.
Production of quality mulberry leaves with moisture
content is essential for sucessful silkworm rearing during
summer months. Adoption of these technologies will
increase the moisture holding capacity of the soil, prevent
moisture loss and helps in production of quality mulberry
leaves.

Conducting of Awareness Programmes

The benchmark study the technologies with high
adoption gap were identified and extension communui-
cation programmes were conducted to rectify and reduce
the gaps. Farmers were motivated to adopt the
technologies by individual visits, group discussions,
awareness programmes and demonstrations.

Adoption Gaps after awareness

Studies were conducted to find out the improvement
in adoption gaps after awareness programmes.The
adoption gaps after awareness is compared with gaps
beforein fig2-4

Fig 2 Adoption Gap in Andhra Pradesh clusters Before and After
Awarenss on Drought Management Technologies
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There is 8 to 66 per cent reduction of gaps recoreded
in Andhrapradesh clusters. Gaps in technologies like
summer ploughing, Drip irrigation and impounding rain
water had reduced remarkably.

Fig. 3 Adoption Ciap in Karnataka clusters Before and After Awarenss on Drought
Management Technolagies
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Four to cent per cent reduction of gaps recorded in
Karnataka state clusters. Drip irrigation technology has
no gap and trenching mulching also have good adoption

Fig. 4 Adopliva Gap in Tamil Nadu dusters Before and Aller Awirens oo Drought
Manugement Technologies
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Gaps in technologies like borewell recharging,
Trenching & muching and sub soiling couldn't be rectified
but the technologies drip irrigation and management of
pruning schedule have been fully adopted with no gaps.
Other technological gaps were rectified from 16 to 60 per
cent

Bridging of adoption gap
Impact analysis conducted to find out the bridging of
adoption gaps is given in Table 2-4.

Table 2: Bridging of Adoption gap (%) on identified Technologies
in Andhra Pradesh [AP] Clusters [Average]

Technologies Adoption Bridging of adoption gap (%) [average of two clusters]
gap (%)
Before After Before After Grand SEd CD@ CV % Signifi Performa
Gl) (G) (BI) (B2) mean 0.05] cance - nce
level
Plantation of Drought
resistant host plant 100 9% 0 10 500 047 204 1160 B2 BI
varieties ok
Managementof pruming )¢ g 11 943 019 083 250 B2 Bl
schedule k
Drip irigation/Micro 8050 22 36 2895 080 344 339 B2 Bl
Trrigation Technique *
Trenching & mulching 100 72 0 28 1400 030 129 26 s+ B2 BI
Green manuring 9% 88 4 8 617 020 084 38 # B2 BI
Sub-soiling 100 64 0 36 1800 060 259 410 # B2 BI

Summer ploughing 72024 28 61 4734 025 109 066 s+ B2 BI
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Opening trenches 100 70 0 30 1500 019 083 158 s+ B2 BI
Plantingacross theslope 100 76 0 24 1200 033 141 334 s B2 BI
Impounding rainwater 100 32 0 68 3400 056 242 203 s+ B2 BI
Farm ponds 9 56 6 40 2322 04 18 223 = B2 BI
Bore well recharging 100 76 0 24 1200 022 093 220 s+ B2 BI

Table 3: Bridging of Adoption gap (%) on identified Technologies
in Karnataka [KA] Clusters [Average|

Technologies Adoption Bridging of adoption gap (%) [average of two clusters]
gap (%)
Signi
Before After Before After Grand SEd CD@ CV % ficance Performa
(Gl) (G2) (BI) (B2) mean [0.05] Jevel nce

Plantation of Drought
resistant host plant 9% 75 2023 1273 026 LI 249 B2 BI
varieties *E
Managementof pruning 1, o g6 99 5728 026 112 056 Bl B2
schedule %
Drip imigation B0 & ) o0 0% 15 0%, B B
Trenching & mulching 40 2 60 95 7850 098 422 153 s B2 BI
Green manuring 8 75 14 13 1340 05 066 140 + Bl B2
Sub-soiling 80 60 20 25 2250 033 141 178 s B2 BI
Summer ploughing 33 28 62 26 6434 041 178 079 x B2 BI
Opening trenches 36 30 64 17 4033 009 038 027 s Bl B2
Plantingacrossthe slope 48~ 30 52 38 4475 026 114 072 s Bl B2
Impounding 34 10 66 71 6830 043 18 077 x B2 BI
Farm ponds 7460 26 19 2246 007 031 039 # Bl B2
Bore well recharging 9% 90 6 4 513 039 167 925 + Bl B2

Table 4: Adoption gap bridging (%) on identified Technologies
in Tamil Nadu [TN] Clusters [Average]

Technologies Adoption
gap (%)

Bridging of adoption gap (%) [average of two clusters]

Before After Before After Grand SEd CD@ CV % Signi
(Gl) (G2) (BI) (B2) mean 10.05] ficance Performa

level nce
23222;’}“1(:’5‘;];l’:;gvl”‘atmnes 0020 S0 80 750 031 131 050 % B2 BI
Mamgementofpuae 30 g a0 850 012 050 07 % B2 Bl
Drip irrigation 8 0 92 100 90 052 224 066 ** B2 BI
Trenching & mulching 8 84 16 0 802 0I5 063 224 = Bl B2
Green manuring 8 72 2 10 150 032 139 263 ** Bl B2
Sub-soiling 9 9 10 0 500 012 051 29 ** Bl B2
Summer ploughing T4 6 26 16 211 023 100 134 ¥ Bl B2
Opening trenches 9% 94 4 2 304 008 033 305 * Bl B2
Planting across theslope 100 50 0 50 250 031 131 150 ** B2 BI
Impounding rainwater 72 4 28 4 348 038 165 135 * B2 BI
Farm ponds 92 92 8 0 400 020 08 612 * Bl B2
Bore well recharging 9 98 2 0 100 012 050 1414 ** Bl B2

Out of total of 12 technologies in all three states,
virtue of economic importance of technologies adoption
gap has been bridged. Other technologies were given less
importance by the farmers before commencement of the
project hence the bridging of levels vary from 0 to 90 % in
all the states.

In Andhra Pradesh all 12 technologies, bridging of
gap were taken shape only after implementation of the
project thro' repeated awareness to farmers though none
of the technologies attained 100 per cent bridging of gap
due to various reasons indicate continued supports from
technical staff to bridge the gap completely. The overall
picture on bridging of adoption gap achieved on different
technologies, due to the project implementation effect
were statistically highly significant at CD 0.05 level.
Similar response recorded in Karnataka state. In case of
Tamil Nadu bridging of adoption gap in were statistically
highly significantat CD 0.05 level

Certain technologies like run-off collection pit/ pond,
bore well recharging requires supports from govt. side
where as the other technologies like drought resistant host
plant, green manuring sub-soiling etc., can be achieved
thro' repeated creation of awareness / understanding the
benefit of the same. Continued monitoring of adoption of
technologies, forewarning thro' different via media are
required in all sericulture pockets for spread of adoption
of technologies need to be continued as ToT or otherwise
for the benefit of sericulture farmers to combat droughts
in sericulture.

Effeciency of Bridging the technology gaps

Improvement of average number of disease free
silkworm layings reared by the farmers in a year, cocoon
productivity and yield performance of the silkworm
rearing were recorded when the gaps are bridged
(Table.5). The adoption of IDM technologies increased
the soil moisture and fertility which in turn increases the
quality and quantity of mulberry leaves which is reflected
in increase in cocoon productivity. Adoption of IDM
technologies has significally increased the capacity of the
farmers to rear more silkworm layings and produce more
cocoon per unit area. The cocoon productivity increased
by 79.82 percent in the rearings. The average cocoon yield
of the farmers who recorded higher adoption of
technologies is significantly higher. From this study, it is
confirmed that adoption of IDM technologies has
significally increased the production and productivity of
sericulture in drought prone areas.

Table 5: Comparison of measurable indicators before
and after bridging of adoptiongaps

Parameter After bridging of Before bridging of ~ Percentage -

gaps gaps of increase  value

Mean SD CV Mean SD CV
(%) (%)

Silkworm layings

2337.7 3052 32.6 13973 1620 289 67.3 5.66%*
reared/ha/annum

Silk cocoon

*%
produced/ha/annum 1818.3 2365 325 1011.5 120.1 29.6 79.8 5.01

Average cocoon
yield (kg)/100 layings _ 78.1 49 63 723 42 58 8.0 4.60%*
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CONCLUSION

In the present study, 84 per cent of the farmers
reported insufficient water to carryout the sericultural
activities during the drought period. But wide gaps
existed in the adoption of drought management
technologies. The extent of adoption of soil moisture
management and rain water harvesting technologies
exists with high adoption gap. This affected the
cultivation and leaf production of Mulberry. Extension
Communication Programmes conducted reduced the
adoption gaps and helped in bridging the gaps. Bridging
of adoption gap achieved on different technologies due to
the project implementation effect were statistically highly
significant. Improvement of average number of disease
free silkworm layings reared by the farmers in a year,
cocoon productivity and yield performance of the
silkworm rearing were recorded when the gaps are
bridged. Singh and Yadhav 2014 informed that suitable
measures should be taken to increase the awareness of the
farmers to reduce the adoption gaps. The findings of the
study indicates that the farmers should be well motivated
and given awareness to adopt the drought management
technologies to overcome the illeffects of drought in all
drought prone areas to increase the quality linked silk
production in India.
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