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ABSTRACT

The study was conducted in Shimla district of HinghdPradesh in India to assess farmers’ awareness o
pesticide usage, productivity, change in climatd adoption of strategies used by the farmers tamiare adverse impact
of pesticide usage on biodiversity and soil. Thienary data was collected from the farmers who wasing the
agro-chemicals for growing vegetable and apple sropwareness about the impact of pesticide use imumdediate
treatment practices for pesticide poisoning andcprgionary measures against the exposure of pdstcivere slightly
more on large farms than small farms. The farmegsponse on the perception of decrease in prodtictivas also more
on large farms. For increase in cost of productitirere was similar response on both farms. Theatinwas the main
factor to decrease in productivity followed by @ise and pest and lack of pollination in the studyaa There was a
variation in the perception of farmers of both farfor the change in temperature and rainfall. Thenidity and snowfall
were also decreasing. The temperature fluctuatind hailstones were the main prevailing problemshef study area
which affecting the productivity of apple on baginnfis. A few farmers were using the anti hail nepitotect their apple
orchards from the hailstones on both farms. Thdysttoncluded that there is a need to create awasnefarmers by the
extension workers for growing resistant varietidscops and government should provide subsidy fdr hail netto
protect their apple crop from hailston@dso, the use of agro-chemicals in a scientifio/v@ad organic agro-chemicals
should be encouraged. This could be very usefulethuce the cost of production, minimize the advénggact on

biodiversity, soil and human health. It will playvdal role to save the livelihood of the farmerglaour ecosystem.
KEYWORDS: Adverse Impact, Awareness, Biodiversity, Climatar@fe, Pesticide and Strategies
INTRODUCTION

Pesticide use in most of the developing countseeported to be unscientific and unregulated, inguserious
damages to the ecosystem and human health. The-dgfatbetween the health impacts and financial fienef crop
production has been reported by various researa@weoss the globe (Rola and Pingali, 1993; Pingfadil, 1994; Antle
and Pingali, 1994; Crissmaat al, 1999. Despite this, pesticide use policies and regutatiare in their infancy in many
developing countries and as a result, pesticideiseiss prevalent (Tjornhost al, 1997). Pimental, (1995) estimated that

only 0.1 per cent of applied pesticides reach &ngett pests, leaving the bulk of the pesticidesy@@r cent) to impact the
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environment. Hence, Integrated Pest Management iscasystem-based strategy that provides econgnhicey- term
solutions to pest problems through a combinatioiofogical, cultural, physical and chemical cotgrorhe different
studies exposed that excessive and indiscriminsgeoil pesticides led to adverse impact on biodiyersoil and health
and decline in the productivity of crops (Mclaughéind Mineau, 1995; Partap 2003; Shetty, 2004; @@sgand Meisner
et al., 2005; Devi, 2007; Devi, 2009 and Kumari and Shargfd4) This paper has evaluated the awareness regarding
pesticide use and handling, sources of informafampesticide application, changes in productivétiyd production,
change in parameters of climate and strategiestaddpy the farmers to minimize adverse impact @s lof natural

resource base and climate change.
METHODOLOGY

In the first stage of sampling, Shimla district wagposively selected in Himachal Pradesh for tiielys The
selection of the district was done, because ofwvailbn of high value cash crops namely apple aedetable is being
practiced since the late sixties and early seventiesecond stage, Theog block in Shimla distvae$ purposively selected
for the same reason. Thereafter, a list of pandhaidling in the selected block was prepared.hi@ next stage of the
sampling, one panchayat from the selected blockraadomly selected. The selected panchayat wasyMwetifrom the
Theog block. Later on the list of the villagesifadl in the selected panchayat was prepared. There&D per cent of the
villages were selected randomly from the selectattpayat. In the selected panchayat, hundred holagselvere allocated
among the selected villages through a proportiaication method. Thus, the total sample size istsif 100
households. The data was collected from the pdstigpplicator of each household. The farmer who deiisg the spray
in high value cash crops (apple and vegetablesymimst of the time and for the last many years cmred pesticide
applicator (Kumari & Sharma, 2014). The cumulategiare root frequency method was used for théfistadion of the
data (Singh and Mangat, 1995). The data was dividedtwo strata, small farm (farmers who had lan@.08 ha) and
large farm (farmers who had land more than 2.08 agrefore, out of selected 100 farmers, 70 fasraee those who had
small farms and 30 farmers are those who had fanges. The study is based on primary data whickectd from the
pesticide applicator of sample households by uaipge-structured questionnaire through a personahiiew method for
the agricultural year 2005-2006. The percentagebamndiiagrams were used to present the resultedtudy.

RESULTS

The six statements used to measure respondents’ lévalvareness about impact of pesticides on health an
symptoms of poisoning (Tablel). On all farms, auseholds reported that contact with pesticideseaye injuries
followed by 92 per cent who opined that pesticidase blister or skin rash and 83 per cent whortegdhat pesticide
exposure causes cancer and 80 per cent who repbatdomiting diarrhea, salivation and crampssigas of pesticides
poisoning. Three- fourths of the households regubtihat eating, drinking and smoking in the figldreases the possibility
of pesticides entering the body. The 83 per cent &3 per cent reported that pesticides exposursesacancer and

increases health risk to pregnant women and chijdespectively.

On large farms, more than four fifths of the farmegported that vomiting, diarrhea, salivation angimps are
signs of pesticides poisoning, pesticides exposare cause cancer and pesticides create many hekishto pregnant
women and children. Whereas on small farm, 82.86cpat of farmers responded that pesticides exposan cause
cancer and 68.57 per cent responded that pesticidate many health risks to pregnant women aridrehi The 78.57
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per cent farmers reported that eating, drinking smadking in the field increases the possibilitypekticides entering the

body and Vomiting, diarrhea, salivation and crampessigns of pesticides poisoning.

Table 1: Awareness about the Impact of Pesticidegse on Human Health

(Percent)
Particulars Small Large All

Eatmg_, drlnkmg_and smoking in the field increaes possibility of 78 57 66.67 7500
pesticides entering the body
Vo_m|t|r_19, diarrhea, salivation and cramps are sighgesticides 7857 8333 80.00
poisoning
Pesticide exposure can cause cancer 82|86 83.33 00 8B.
Pesticide may cause blister or skin rash 92.86 0M0O| 92.00
Contact with pesticides cause eye injuries 100({0000.a0 | 100.00
Pesticides create many health risks to pregnantemcand children 68.57 83.33 73.00

From Table 2, it can be observed that farmers’ kadge about immediate treatment practices was tghoth
the farms. On all farm, all farmers reported thétew pesticides come in contact with the eyes, kghihg should be
done. The response of households that the persorswhllows pesticides should take water and megligias also very
high on both the farms. Victims who inhaled pestisi should be shifted from pesticides area to fagsimmediately was

reported by 100 per cent of the households on famges and 85.71 per cent on small farms.

Table 2: Awareness of Immediate Treatment PracticeBor Pesticide Poisoning

(Percent
Particulars Small Large | Al

Pesticides come in contact with the eyes, eye iftigsthould be done 100.00 100.00 100.0
A person who had swallowed pesticides it is imparta take water 85.71 83.33 85.00
A person who had swallowed pesticides it is impurtéo take 92 86 100.00 9500
Medicine
Victims W_h(_) mhalgd pesticides should be shifteahfrpesticide area 85.71 100.00 90.00
to fresh air immediately

On all farms, table 3 shows that all farmers wefr¢he view that pesticides should be stored outeaich of
children and animals, should take bath and chatlalbes after handling pesticides, protective cloghshould be worn
while mixing or applying pesticides and it is nafesto store water in containers that had been fmsestoring pesticides.
The more than four-fifths of the households repbttet pesticides were dangerous for people amdadsi On small and
large farms, only less than one fifth of farmergeveot having this knowledge. Whereas, on all farmdsper cent of the
households responded that important instructiorarimg labels on pesticide containers should bd ezal not safe to

bring small children to the field after pesticidgptication

On all farms, only two fourths of farmers respondleat it is not good to apply pesticides on a windy dan
small farms, 42.86 per cent of farmers respondatlithnot good to apply pesticides on a windy dag an large farm,
33.33 per cent of farmers responded for the satme.r@maining farmers were not aware abo@it.all farms, 50 percent
of the farmers responded that empty pesticide amtahould not be kept for reuse. Whereas, onlsanall large farms,
57.14 per cent and 33.33 per cent of farmers refgmbthat they were using empty pesticide contairesipectively. The
28.57 per cent on small farms and 16.67 per cerarge farms responded that eating fruits direfrthyn the tree is not

safe. This indicated that majority of the farmenes @ating fruits without washing.
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Table 3: Awareness of Precautionary Measures againBesticides Exposure

(Percent)
Particulars Small Large All

Pesticides should be stored out of reach of childrel animals 100.00 100.00 100,00
Pesticides are dangerous for people and animals 7185. 83.33 85.00
It is important to read instructions/warning labetspesticides containers 78.57 66(67 75.00
It is important to bath and change clothes aftedliag pesticides 100.00 100.00 100.00
Protective clothing should be worn when mixingapplying pesticides 100.00 100.00 100/00
It is not safe to store water in containers thaehaeen used for storing pesticides 100.00 100.00 00.0D
It is not good to apply pesticides on a windy day 2.86 33.33 40.0(
It is not safe to bring small children to the figlffer pesticide application 71.43 83.33 75|00
Empty pesticide container should not be kept fosee 57.14 33.338 50.00
Eating fruits directly from the tree is not safe 28.57 16.67 25.0(

The sources of information (Figure.1l) which infleed application of pesticides by the farmers weeeyv
diverse. On all farms, more than four-fifths reegivinformation from the pesticide sales agentss@all farms, 92.86 per
cent of farmers and on large farms, 66.67 per oéfidarmers responded that they were receiving tfierination from
pesticides sales agent. On small and large far318per cent and 50 per cent of farmers respotiudinformation
regarding pesticide application was received froméxtension workers, respectively. Co-farmers, ewperience, radio,

television and magazine and newspapers were adtleeiniportant sources of awareness on both farms.

100 - ® Small = Large = All

260 -

o

$¥

.2 I

1 2 3 4 5 6 7

Figure 1: Sources of Information Bgarding Pesticide Application
Note: 1-Co-farmers, 2-Extension Service, 3-TelevisioiRatlio, 5- Magazine & Newspapers, 6- Pesticides

Sales Agent & 7-Own Experience

The response of farmers on problems in apple mtodiy has been given in figure. 2. On all farng Ber cent
farmers felt that the productivity of apple wasraasing and 65 per cent farmers responded by sdhigigit was
decreasing. On small farms, 43 per cent and 1¢qu@ron large farm farmers felt that productivitgs increasing. On the
other hand, on large farms (83.33 per cent) andnoall farms (57.14 per cent) farmers respondedgitaductivity was

decreasing.
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Figure 2: Farmers’ Perception on Changes in Produdtity

Note: I-Increased & D-Decreased

In figure 3, on all farms, 87 per cent of the hdwdds responded that cost of production had inecaghile the
13 per cent opined that it had not. On large fai®fspercent of the farmers responded that costustah had increased
while 10 percent felt that it had decreased. Wherea small farms, 85.71 percent felt that cospafduction was

increased while 14.29 per cent responded thatstdeareased.
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Figure 3: Farmers’ Perception on Changes in Cost dProduction

ofd: I-Increased & D-Decreased

All sample households reported that climate wasnmeasponsible factor for the decrease in produgtiof
different crops (figure 4). On all farms, 30 pentand 20 per cent farmers responded that diseabpest attack and lack

of pollination were also responsible for the desecia productivity, respectively.
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Figure 4: Farmers’ Perception on Factors AffectingProductivity
Note : C-Climate, D-Disease & Pest & L-Lack of Polhation
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Figure 5 indicates the response of farmers abauthiange in temperature which had contributed tdsvahange
in climate. Figure shows that on all farms, 50 ent of the farmers responded that there was aedse and fluctuation
in temperature. On large farms, 66.67 per cenaohérs felt that there was fluctuation in tempermtand 33.33 per cent
farmers responded that it was increasing. Wheraasmall farms, less than three-fifths and 42.86geat of the farmers

responded that there was an increase and fluctuistiemperature, respectively.

5 Small Large ®All
100 -

Response

I D E

Figure 5: Farmers’ Perception about Change in Tempature

Note: |- Increase, D-Decrease & F-Fluctuation

On all farms, the fluctuation in rainfall as a reasf climate change was reported by 48 per cdiuvwed by
decrease in rainfall by 40 per cent and 12 per pesponded for the increase in rainfall (figure ®h large farms, the
decrease, fluctuation, increase in rainfall weporeed by more than 66.67 per cent, 26.67 peraethts.67 per cent of the

households, respectively.

00 = Small = Large = All

Figure 6: Farmers’ Perception about Change in Raifall

Note: |- Increase, D-Decrease & F-Fluctuation

Figure 7 shows that on all farms, the decreasaimidity as a reason of change in climate was repdst 64.66
per cent followed by fluctuations in humidity 28.@8r cent and increase in humidity by 7.07 per.d@ntlarge farms, the
decrease in humidity was responded by 66.67 pdrfebowed by fluctuations in humidity 26.67 pernteand increase in
humidity by 6.67 per cent. Whereas on small faré#s29 per cent of the farmers reported that theas fluctuation in
humidity followed by decrease (28.57 per cent) imedease (7.14 per cent).
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Figure 7: Farmers’ Perception about Change in Humidty

Note: |- Increase, D-Decrease & F-Fluctuation
In figure 8, all the farmers on small and largerfaiin the study area reported that there was adyedise in

Snowfall.
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Figure 8: Farmers’ Perception about Change in Snovll

Note: I-Increase & D-Decrease

Table 4 shows that the farmers of the study areae tadopted different strategies like soil managgme
pollination management, pollinator management actlasd management to cope up with the adverse inghaxcessive
use of agrochemicals and climate change on soilspamblems of decreasing productivity. In soil mgement practices,
farmers of both farms had resorted to manuringalDfarms, the strategies of multiple cropping (&2 cent) followed by
sloping agricultural land technology (50 per cenfe of crop residue (43 per cent) and droppingsheép and goat (35
per cent) were used by the farmers for the soil agament. On large farms, strategy of Sloping alitical land
technology (66.67 per cent) followed by use of cregidue (63.33 per cent), multiple cropping (46 gent) and dropping
of sheep and goats (36.67 per cent). Whereas ol fammas, multiple cropping was used by 57.14 pentcfollowed by
sloping agricultural land technology (42.86 pertyemse of crop residue and droppings of sheepgaad (34.29 per cent)

were used by the farmers for the soil management.

In pollination management, on all farms, brancHtgrg was used by 80 per cent of the farmers. @geldarms,

branch grafting was used by all the farmers andsmall farms, 71.43 per cent farmers were usingnitpollinator
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management, very less farmers were using the gyraterearing honey bees in the study area. Itheesn observed from
the table that only 12 per cent farmers were ergjagéhe honey bees rearing on all farms. Whereasnmall farms, 14.29
per cent and on large farms 7 per cent were usifigable also revealed that all the farmers weteusing the practice of

rented honey bees for the pollinator managemethieirstudy area.

In orchard management, all the farmers on both dam@re using pruning, basin preparation, basin hindcand
mulching of nursery. On all farms, 57 per cent afniers were using concrete ponds for water stofeliewved by
replacement of delicious varieties (49 per cerdjpwater harvesting structure such as a mud poBdpét cent) and
protection from hailstorm (4 per cent). On smathfa43 per cent farmers were using rainwater haingstructure such
as a mud pond and replacement of delicious vasiefieé per cent were using concrete ponds for veteage and only 3
per cent farmers were taking the protection frontstams. Whereas on large farms, concrete poodsvater storage
(73.33 per cent) followed by replacement of delisi varieties (63.33 per cent), rainwater harvgstinucture such as a
mud pond (50 per cent) and protection from haifet¢r per cent).

Table 4: Strategies Adopted by the Farmers to Minirize Adverse Impact of Loss of
Natural Resource Base and Climate Change

(Percent)
Particulars Small Large All
1. Soil management

Crop residue harvesting .294 63.33 43.00

Manuring 100.00 100.00 100.00

Dropping of sheep and goats 34.29 3667 35.00

Vermi compost fertilizerg 0.00 0.00 0.00

Sloping agricultural land technology 42.86 66/67 .080
Multiple cropping 57.14 40.00 52.900

2. Pollination management

0.00

Bouquets pollination 0.00 0.0 .
80.00

Branch grafting 71.43 100.0

[e)[e]

3. Pollinator Management

Rearing honey bees 14.29 7.00 12/00
Rented honey bee 0.00 0.00 0|00

(%)

4. Orchard Management

Pruning| 100.00 100.0 100.00
Basin preparation 100.00 100.00  100/00
Basin mulching]  100.0( 100.00  100.00
Rainwater harvesting structure such as a mud pond 3.004  50.00 45.0(
Concrete ponds for water storage 50,00 73.33 5[.00
Mulching of nursery]  100.00  100.00  100.p0
Protection from hailstorn 3.0D 7.00 4.00
Replacement of delicious varieti¢s 43,00 63.33 @9.0
Switching over to new crops 0.00 0.00 0.00

O

DISCUSSIONS

Regarding the awareness about the impact of mesticse and immediate treatment and precautionaasures
against pesticides exposure large farms have shova awareness than small farms. While doing sjraélyeir orchards
farmers were not careful for the drift. This poinits that pesticide spray applied on windy dayffiscing non- specific
area than specific one. Sooner or later it hastiegenpact on human health and environment. Itleen also observed

that after washing the containers of agro chemifaai:iers were using to store household items ldeas and pulses.
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This practice was followed by, those farmers wha'dbave awareness for the reuse of pesticide g This is
similar with the result of Dharamajal, 1997; Remgd 999; Ajayi, 2000 & Dharamraj and JayapraksiQ30The small
farms have received more information from all theeg sources for the pesticide application thamgdafarms. This

indicated that small farms are involved in moreisification than the large farms due to their lasd holdings.

The majority of the farmers reported that overpikeod there has been a decrease in the prodyatifvdifferent
crops primarily as a result of adverse impact afessive use of agro-chemicals on natural resouase, lchanges in
climate, emerging disease and pest and lack ofhptithn. The excessive and frequent use of pesscihs affected both
the diversity and the abundance of pollinating étseThis is similar with the finding of Partap,08 Regarding change in
different parameters of climate, the majority o ttarmers reported that over the years, there bas hn increase in
temperature, fluctuations in rainfall and decreiasthe amount of snowfall. All these factors hadversely affected the
productivity of different crops, particularly thaf apple. The farmers of the study areas have adatifferent strategies
such as soil management, pollination managemenbeasithrd management to mitigate the adverse efiet¢he natural
resource base. For maintaining the soil fertilibanuring was being done by all the farmers. Theofiggop residues and
dropping of sheep and goat was being followed byentban one-third of the households on all farmsioAg other
strategies, sloping land agricultural technologyswvimeing followed by fifty percent of the householdsstudy area
especially to convert grasslands into cultivatdatel. The farmers were not using vermi-compostlitegt. The awareness
about the problem of pollination was very low, hesa of very high frequency of crop failure due flectuations in
temperature at the time of flowering and hailstoaéghe time of fruit setting in the area. All faera have adopted
strategies like pruning, basin preparation andrbasilching to maintain the productivity of theirpd@ orchards. The
hailstones were the one of the major prevailingbfgm in the study area. Even than few farmers waking the
precaution from hailstones by using anti hail Betcause majority of the farmers was not able toydae cost of anti hail

net.
CONCLUSION

There is a need of intensive awareness, educatidnRM training programs for the farmer of bothnfarfor the usage of
pesticides. Awareness regarding the use of resistaneties of crops should be created in farmersthe extension
workers and government should provide subsidy ffidirfgail net to protect their apple crop. The usagro-chemicals in a
scientific way and organic agro-chemicals should doeouraged. This could be very useful to reduee dbst of

production, minimize the adverse impact on biodiitgr soil, human health and also it will play Vitale to save the
livelihood of the farmers and our ecosystem.
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