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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 adopted strategies used by the farmers to mirimiverse impact of
pesticide usage on biodiversity and soil. Theemibn of primary data was done from the farmeh®were using the
agro-chemicals for growing the vegetable and amptas. Awareness about the impact of pesticidevasemore on large
farms than small farms. While awareness for imntedieeatment practices for pesticide poisoning amecautionary
measures against the exposure of pesticides wgtglglimore on small farms in comparison to largarfa. The farmers’
response on the perception of decrease in prodtictias more on large farms and for increase intadgproduction was
almost similar on both farms. The farmers of bathmis responded that climate was the main factodd¢orease in
productivity followed by disease and pest and lafcgollination. There is a variation in the percipt of farmers of small
and large farm for the change in temperature anihfidl. Whereas, similar perception was reportedthg farmers of
both farms for decrease in humidity and snowfafle Temperature fluctuation and hail storm were th&n prevailing
problems of the study area which are affectingpghmductivity of apple particularly on both farms.féw farmers were
using the anti hail net against the hail storm asttbfarms. Due to its more cost, farmers were rsihgito protect their
apple orchards. Therefore, there is a need to gtexdwareness by the extension workers for growésgstant varieties of
crops to tolerate fluctuation in temperature andrgmment should give anti hail net on subsidized far the farmers. It
will be helpful to reduce the cost of productionstame extent. Also, the government should payttteto strengthen
extension facilities, the promotion of use of aghemicals in a scientific way and for the use gfamic agro-chemicals.
This could be very useful to minimize the adverggatct on biodiversity, soil and human health. It play a vital role to

save the livelihood of the farmers and our ecosyste
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INTRODUCTION

Pesticide use in most of the developing countseeported to be unscientific and unregulated, inguserious
damages to the ecosystem and human health. The-dfadhetween the health impacts and financial fienef crop

production has been reported by various researawoss the globe (Rola and Pingali, 1993; Pingfadil, 1994; Antle
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and Pingali, 1994; Crissmaat al, 1994. Despite this, pesticide use policies and regutatiare in their infancy in many
developing countries and as a result, pesticideiseiss prevalent (Tjornhowet al, 1997,). Pimental, (1995) estimated that
only 0.1 per cent of applied pesticides reach @éngett pests, leaving the bulk of the pesticidesy(@@r cent) to impact the
environment. Hence, Integrated Pest Management iscasystem-based strategy that provides econgnhicey- term
solutions to pest problems through a combinatiorbiofogical, cultural, physical and chemical coigrowith IPM,
pesticides were used only after crop monitoringd #ms indicates that they were needed, thus maingi negative
impacts on humans and ecosystem (Flint and Gowi®1). The different studies revealed that excesswnd
indiscriminate use of pesticides led to adverseachpn biodiversity, soil and health and declinghia productivity of
crops (Mclaughlin and Mineau, 1995; Partap 2003ttyh 2004; Dasgupta and Meisnatral., 2005; Devi, 2007; Devi,
2009 and Kumari and Sharma, 201%his paper has evaluated the awareness regardstgige use and handling,
sources of information for pesticide applicatioharges in productivity and production, change irapeters of climate

and strategies adopted by the farmers to minimixerge impact of loss of natural resource basechmate change.
METHODOLOGY

The Shimla district was purposively selected, dul® districts of the state of Himachal Pradeshtfar study.
The selection of the district was done, becaudbardistrict the cultivation of high value cropsmely apple and seasonal
and off- seasonal vegetable is being practiceckdine late sixties and early seventies. Theog hilo@&himla district was
purposively selected for the study. Thereafteistadf panchayats falling in the selected block waspared. In the next
stage of the sampling, one panchayat from the teelddiock was randomly selected. The selected pgatiwas Matiyana
from the Theog block. Later on the list of the agles falling in the selected panchayat was prepdieereafter, 50 per
cent of the villages were selected randomly from dklected panchayat. In the selected panchayadyédd households
were allocated among the selected villages thr@ugtoportional allocation method. Thus, the totathple size consists of
100 households. The data was collected from thecjmks applicator from each household. The farmbowas doing the
spray in high value cash crops (apple and vegetpfile most of the time and for the last many yeanssidered pesticide
applicator (Kumari & Sharma, 2014). For the camsion of strata, cumulative square root frequemgthod was used
(Singh and Mangat, 1995). The small farm includessé¢ farmers who had land%408 ha and the large farm includes
those farmers who had land more than 2.08 ha. Tdrereout of selected 100 farmers, 70 farmers lawsd who had small
farms and 30 farmers are those who had large farims.study is based on primary data. The primatg des collected
from the pesticide applicator of sample househblgsising a pre-structured questionnaire througkeragnal interview

method for the agricultural year 2005-2006. Thendwts been presented through percentage and beardia
RESULTS

The six statements used to measure respondents’ Iéwelvareness about impact of pesticides on health an
symptoms of poisoning (Tablel). On all farms, aluseholds 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 repbetedomiting diarrhea, salivation and crampssiges 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 &d per cent reported that pesticides exposureesacancer and

increases health risk to pregnant women and chijdespectively.
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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
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

Particulars Small Large All
Eatlng, dnnkmg_and smoking in the field increasies possibility of 78.57 66.67 75.00
pesticides entering the body
Vomiting, diarrhea, salivation and cramps are sighgesticides

78.57 83.33 80.00

poisoning

Pesticide exposure can cause cancer 82|86 83.33 00 8B.
Pesticide may cause blister or skin rash 92.86 0MO, 92.00
Contact with pesticides cause eye injuries 100{0000.a0 | 100.00

Pesticides create many health risks to pregnantemcend children 68.57 83.33 73.00

From Table 2, it can be observed that farmers’ kadge about immediate treatment practices was dighoth
the farms. On all farm, all farmers reported thétew pesticides come in contact with the eyes, kyghihg should be
done. The response of households that the persorswhllows pesticides should take water and meglivias also very
high on both the farms. Victims who inhaled pedis 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

Particulars Small Large | Al
Pesticides come in contact with the eyes, eye iftigsthould be done 100.00 100.00 100.00
A person who had swallowed pesticides it is imprta take
Water 85.71 83.33 85.00
Medicine 92.86 100.00 95.00
Victims vvhq mhak_ed pesticides should be shiftaezhfrpesticide are 85.71 100.00 90.00
to fresh air immediately

57

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 chatalbes after handling pesticides, protective cloghshould be worn
while mixing or applying pesticides and it is nafesto store water in containers that had been fsestoring pesticides.
The more than four-fifths of the households repbtteat pesticides were dangerous for people andasi 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 pesticidgtication

On all farms, only two fourths of farmers respondiedt 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 amrtahould not be kept for reuse. Whereas on samalllarge farms,

57.14 per cent and 33.33 per cent of farmers refgabfor it, respectively. The 28.57 per cent onlsfaams and 16.67
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per cent on large farms responded that eatingsfdirectly from the tree is not safe. This indichteat majority of the

farmers are eating fruits without washing.

Table 3: Awareness of Precautionary Measures againBesticides Exposure

Particulars Small Large All
Pesticides should be stored out of reach of childred animals 100.0p 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 6667 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 thakehaeen used for storing pesticides 100.00 100.00 00.0D0
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 figlfier pesticide application 71.43 83.B3 75/00
Empty pesticide container should not be kept fasee 57.14 33.38 50.00
Eating fruits directly from the tree is not safe 28.57 16.67 25.0(

The sources of information (Figure.1) 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 oéfidirmers responded that they were receiving tifierination from
pesticides sales agent. On small and large farB318per cent and 50 per cent of farmers respotitgdinformation
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
&80
P&
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28
0
QQ,.‘ o o e 4&'.

N &S

Figure 1: Sources of Information Regarding Pesticid Application
Note: Magazine & ----- Magazine & Newspapétssticide sales------- Pesticides sales agent

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

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

In figure. 3, on all farms, 87 per cent of the hehads responded that cost of production had isecavhile 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. Wierea 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

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

of pollination were also responsible for the desesi productivity, respectively.
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Figure.4: Farmers’ Perception on Factors AffectingProductivity
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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.
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Figure 5: Farmers’ Perception about Change in Tempature

On all farms, the fluctuation in rainfall as a reasf climate change was reported by 48 per cdiuwed by
decrease in rainfall by 40 per cent and 12 per oesponded for the increase in rainfall (figure ®h large farms, the

decrease, fluctuation, increase in rainfall weported by more than 66.67 per cent, 26.67 peraet6.67 per cent of the
households, respectively.
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Figure 6: Farmers’ Perception about Change in Raifall

Figure 7 shows that on all farms, the decreaseinidity as a reason of change in climate was repldoy 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 pdrfobowed 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

In figure.8, all the farmers on small and largenfarin the study area reported that there was oatyedise in

snowfall.
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Figure 8: Farmers’ Perception about Change in Snovéil

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 soilpamblems 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 alitial 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 feimas, 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

Particulars Small Large All

1. Soil management

Crop residue harvesting .294 63.33 43.00
Manuring 100.00] 100.09 100.0D
Dropping of sheep and goats 34.29 3667 35.00
Vermi compost fertilizers 0.00 0.00 0.00
Sloping agricultural land technology 42.86 6667 .0B0
Multiple cropping 57.14 40.00 52.00
2. Pollination management
Bouquets pollination 0.00 0.00 0.00
Branch grafting 71.43 100.00 80.00
3. Pollinator Management
Rearing honey bees 14.29 7.00 12/00
Rented honey bees 0.00 0.00 0/00
4. Orchard Management
Pruning 100.00] 100.09 100.0D
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 50100 73.33 5[.00
Mulching of nursery 100.00 100.00 100.p0
Protection from hailstorm 3.0p 7.00 4.00
Replacement of delicious varieties 43,00 63.33 @9.0
Switching over to new crops 0.00 0.00 0.00

DISCUSSIONS

Regarding the awareness about the impact of pssicise, large farms have shown more awarenesssihall
farms. Whereas, immediate treatment and precautiom@asures against pesticides exposure small faems shown
slightly more awareness than large farms. It hanhl@bserved while doing survey that even tHasmers who had the
knowledge of spray drift while doing spray in theirchards they were not using it. This indicatest thesticide spray

applied on windy day is affecting non- specificaathan specific one. Therefore, the pesticide sdréiyon windy day is
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associated with potential risks to human health goedenvironment. It has been also observed that afashing the
containers of agro chemicals farmers were usingtdoe household items like cereals and pulses. ptastice was
followed by, those farmers who don’t have awarerfesghe reuse of pesticide containers. The findggimilar with
Dharamajal, 1997; Rengam, 1999; Ajayi, 2000 & Dhanagg and Jayapraksh, 2003, Kumari and Sharma, 20hé. 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 lead holdings.

The majority of the farmers reported that overpkeod there has been a decrease in the prodyativdifferent
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 pessciths affected both
the diversity and the abundance of pollinating itseThis is similar with the finding of Partap,08 Regarding change in
different parameters of climate, the majority oé tlarmers reported that over the years, there kas lbn 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 adatiifferent strategies
such as soil management, pollination managemenbestthrd management to mitigate the adverse efieche natural
resource base. For maintaining the soil fertilibhganuring was being done by all the farmers. Theofiseop residues and
dropping of sheep and goat was being followed bgrlgeone-fourth of the households in both the ardasong other
strategies, sloping land agricultural technologyswvieeing followed by fifty percent of the householdsstudy area
especially to convert grasslands into cultivatdated. The practice of using vermi-compost fertilavas not found by
the farmers. The awareness about the problem bhatbn was very low, because of very high frequeof crop failure
due to fluctuations in temperature at the timelowéring and hailstorms at the time of fruit segtirAll farmers have
adopted strategies like pruning, basin preparatimhbasin mulching to maintain the productivitytlvdir apple orchards.
The hail storm was the one of the major prevailmgblem in the study area. Even than few farmers tafing the
precaution from hail storm by using anti hail i&¢cause majority of the farmers was not able toydae cost of anti hail

net.
CONCLUSIONS AND RECOMMENDATIONS

There is a need of intensive awareness, educatidiRM training programs for the usage of pestigida high
value cash crops for farmers of both farms. It daubke them to understand the extent of adversetadf pesticides use.
The awareness of resistant varieties of crops dghbal given by the extension workers to tolerate fithetuation of
temperature and anti hail net should be given leygibvernment on subsidized rate for the farmensrédect their crop
against the hail storm. This will help to reduce ttost of production up to some extent. In addjtiaferior quality of
pesticides is also responsible to increase the afoptoduction. Therefore, there is a need of nwitiy the quality of
agro-chemicals by the government before its supplthe farmers. The use of agro-chemicals in ansifie way and
organic agro-chemicals should be encouraged. Thidde very useful to minimize the adverse impacthiodiversity,

soil, human health and also it will play vital ratesave the livelihood of the farmers and our gstesn.
ACKNOWLEDGEMENT

The article is a part of the Ph.D. thesis entitfddigh Value Cash Crops Agriculture in Himachal PistdeA

Impact Factor(JCC): 3.6754 - This article can be dowalted fromwww.impactjournals.us |




[ 24

Shanta Kumali

Study in Documentation and Valuation of Environna¢@osts”submitted by the first author to CSK HPKYV, Palamjpur

2007.
REFERENCES

1. Ajayi, O.0.C. (2000). Pesticide use practices, picitvity and farmers’ health: The case of cottocersystems in
Cote d’lvore, West Africa. Special issue publicatgeries No. 3, pesticide policy project, Hanoveermany:
Institute for Horticultural Economics.

2. Antle, John M. and Pingali, P. L. (1994). Pestas, productivity, and farmer Health: A Philippinase study,
American Journal of Agricultural Economics, 76 (318-430.

3. Crissman C, Cole DC., and Carpio, F. (1994). Réd¢ use and farm worker health in Ecuadorian pota
production. Am J Agric Econ. ; 76 (Aug): 593-597.

4. Dasgupta, Susmita, Craig Meisner, and Nlandu Maii{R005). Pesticide traders’ perception of heaiibks:
Evidence from Bangladesh. Development economicsarels group the World Bank and Department of
Economics University of the West Indies Cave Hilipus, Barbados.

5. Devi, Indira, P. 2007. Pesticides or Healthicides? Attempt at estimating the health costs of piegtic
applicators. News Letter: South Asian Network Bmvelopment and Environment Economics (17) Working
Paper 20, 3p.

6. Devi, Indira, P. (2009). Health Risk Perceptionsyakeness and Handling Behaviour of Pesticides bynFa
Workers. Agricultural Economics Research Reviev, 2 (6), pp. 263-268.

7. Dharmajal, D. (1997). Women's health collectiontihaAmerican and Caribbean women’s health network.

8. Dharmaraj, D. and Jayaprakash, S. (2003). Dayday out: Lack of protection in India. In: Silentveders:
Pesticides, livelihoods and women’s health. Jacdls,and Dinham, B. (Eds.). London: Pesticide Action
Network.

9. Flint, M.L. and Gouveia, P. (2001). IPM in practicBrinciples and methods of Integrated Pest Manag@m
Univ. Calif. DANR Pub. 344 p.

10. Kumari,S. and Sharma, Hansraj, (2014).The impagesticides on farmer's health: A case study af bowl! of
Himachal Pradesh. International Journal of Scieacel Research 3(2014)44-48.

11. Mclaughlin, A. and Mineau, P. (1995). The impactagfricultural practices on biodiversity: Agricultar
Ecosystems and Environment, 55(3): 201-212.

12. Partap, U. (2003). Cash crop farming in the Himaay The importance of pollinator management and agad
pollination. Mountain Development 2003/1. KathmandQIMOD.

13. Pingali, P.L., Marquez, C.B. and Palis, F.G. (199®Esticides and Philippine farmer health: A metliand

economic analysis; American Journal of AgricultuEsdlonomics, 769(3): 587-592.

NAAS Rating: 3.00- Articles can be sent ¢dlitor@impactjournals.us




Farmers’ Awareness on Pesticide usage, Climate Change Adoption of Strategies: 25
A Case Study of Shimla District in Himachal Pradesh

14.

15.

16.

17.

18.

19.

20.

21.

Pimentel, D. (1995). Amounts of pesticides reaclanget pests: Environmental impacts and ethicsirdal of

Agricultural and Environmental Ethics. (8):17-29.

Rengam, S. (1999). The struggle against pesticitesWomen and IPM: Crop protection practices and
strategies, Van de Fliert, E. and J. Proost (Eddgtherlands: KIT Press.

Rola, A. C. and. Pingali P. L. (1993). Pesticidese productivity, and farmers’ health: An econoragsessment,
Philippines: International Rice Research Institated Washington, DC.

Shetty, P.K. ( 2004). Socio-ecological implicatiaigesticide use in India; Economic and Politiveeekly: 39
(49) : 5261-5267.

Shanta Kumari & H. R. Sharma, Farmers' PerceptiorEmvironmental Effects of Pesticide Use, Climatarige
And Strategies Used in Mountain of Western Himgldy#ernational Journal of Agricultural Science and
Research (IJASR), Volume 8, Issue 1, January-Fep2@18, pp. 57-68

Singh, Ravindra and Mangat, N.S. (1995). Elemeh&io/ey sampling. Kluwar Academic Publishers. lamd
135p.

Tjornhom, J., Norton, G.W., Gapud, V., Heong, Kalng Talekar, N. 1996. Socio- economic charactegsand
pesticide misuse in Philippine vegetable productl®M-CRSP Working Paper 96-2.

Underwood, Benjamin A. (1992). Impact of humanvitas on the Himalayan honeybees, Apis laboridsa.
Honeybees in Mountain Agriculture. LR Verma (e@), §1-57.ICIMOD : Nepal.

Impact Factor(JCC): 3.6754 - This article can be dowalted fromwww.impactjournals.us







