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ABSTRACT

Cabbage butterfly, Pieris brassicae nepalensis is an economic pest of crucifer crops.
Morphometrics and life cycle study of P. brassicae was carried out in room condition
at Barhabasti, Ilam, Nepal to understand their general morphology and life cycle.
Based on the results of morphometric parameters, the mean length of egg, larva (I - V
instars), pre-pupa, pupa and adult was measured 1.28 mm, 3.97 mm, 8.50 mm, 20.78
mm, 33.6 mm, 38.72 mm, 39.32 mm, 26.04 mm, and 24.08, respectively. The adult
wingspan of female was greater than male wingspan. The adult butterflies were pale
white with dense hairs and the females contain two small (black) dots in the central
area of each forewing and one (black) dot in males. Egg, larval (I to V instars), pre-
pupa and pupal life durations were 4 to 5 days, 3-5 days, 4-6 days, 4-5 days, 4-5 days,
4-6 days, 1-2 days, 8-10 days, respectively. The total development period from egg to
adult was 32 to 44 days. This information’s are useful for ecologist and to develop an
integrated pest management protocol.
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INTRODUCTION

Insect pests are the major crop limiting factors in crucifers (Bhavani et al.,
2009). Insect herbivores alone can cause 40 % of the yield loss annually (Ali &
Rizvi, 2007; Hasan & Ansari, 2010; Sood & Bhalla, 1996). Pieris brassicae
nepalensis (Doubleday) are commonly known as cabbage white, cabbage
moth, large cabbage white, or large white butterfly, is the most widely
dispersed lepidopteran pest of crucifers (Ansari et al., 2012). The common
name cabbage white butterflies are designated to these butterflies owing to
the colour of their wings, and cabbage as their main host (Wilbur, 2011). The
pest is responsible for causing serious damages at all the growing stages of
the crucifers crops from seedling to flowering stages (Bhandari et al., 2009).
Loss from this pest ranges from 27 to 41% in various conditions (Ali & Rizvi,
2007; Atalay & Hincal, 199; Eichler, 1948; Shapiro, 1975). This pest is
distributed worldwide from Asia, Europe and North Africa to the North
America (Scudder, 1887; Howe, 1975). Pieris brassicae nepalensis is also
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abundantly present crucifer crops from January to May in India, Bhutan, and
Nepal and in other Asian countries (Piya & Khatiwada, 2004; Joshi, 1994;
Thapa, 1987).

According to the morphological parameters as suggested by Wilbur (2011), the
eggs were spindle-shaped with length and width of 1.23 and 0.61 mm,
respectively. The mean length of | to V instars larvae was 4.4 + 1.20 mm, 12.3
+ 0.38 mm, 15.9 £+ 1.07 mm, 27.6 = 2.47 mm, 39.74 + 1.98 mm, respectively
(Bhubaneshwari et al. 2012). The pupal length was measured as 20.0 - 25.0
mm as suggested by Bhowmik and Gupta (2017) while the adult male mean
length was 20.7 mm and female length 24.98 mm, respectively
(Bhubaneshwari et al. 2012).

The development period of P. brassicae nepalensis consists of four stages
which include the egg, larval, pupal, and adult where the larval stages
include five instars and the pupal stage includes a pre-pupa and pupa
(Bhowmik & Gupta, 2017). The adult P. brassicae nepalensis butterflies are
non-damaging, and are attractive with pale white wings and smoky shade on
the dorsal side of the body (Bhowmik & Gupta, 2017). The caterpillars are the
damaging stage that feeds glucosinolate rich crucifers such as cabbage,
cauliflower, and mustards (Hopkins et al., 2009). They feed gregariously
during the early instars and disperse as they mature, leading to the severe
economic losses (Bhandari et al. 2009; Moore & Bill, 2010). At the curd
formation stage, late instars P. brassicae nepalensis damages the curd that
reduces the yield and quality of cabbage head (Lal & Ram, 2004). Moiseeva
(1984) reported that a single larva can consume 74-80 cm? of leaf area during
the development stage, 80 to 87% can consume by the fifth instar.
Morphometric and life cycle of insect species can be influenced by the
location, environmental parameters as well as their potential host. Here,
morphometric and life cycle study of P. brassicae nepalensis is conducted in
the eastern hill sides of Nepal. These findings are useful to the ecologist as
well general biologist to compare the P. brassicae nepalensis found in eastern
hill regions to the other ecological regions of Nepal in future. Also, life cycle
study can be useful to develop an integrated pest management strategy in
crucifer crops.

METHODOLOGY

Morphometric observations such as length of the larval instars, pre-pupa,
pupa & adult were measured using a simple measuring ruler (10 mm scale
size). Morphometric observations of eggs were taken for the filed collected
eggs. Individual egg was carefully observed keeping them in Petri dishes (9 cm
diameter) and under stereo microscope. All observations were based on 50
individuals (n = 50). The newly emerged adults were differentiated as male
and female and the length of the adult wingspan of both males and females
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were recorded. There were 10 number of observations to study adult
morphometric (n = 10).

Biology study was carried out at a room condition at Barhabasti, Ilam
(26.9094° N latitude and 87.9282° E longitude and an altitude of 1020 m from
the mean sea level). The leaves with freshly hatched larval masses and part
of unhatched eggs were collected from farmer’s field. Ten rearing plastic
containers (23 cm height and 12 cm diameter) were used and cleaned
properly keeping the moist cotton ball (3 cm diameter) on the bottom of each
container. The mouth of the jar was covered using a muslin cloth. The newly
hatched larvae were then transferred to the plastic containers using camel
hair brush and fresh cauliflower leaves were supplied in each container. Each
plastic jar contained 5 first instar larvae. The containers were cleaned and
food residues were removed daily and replaced with new cauliflower leaves
for the initial instars (I, 1l & I1ll) and twice a day for subsequent instars (IV and
V) to maintain hygienic conditions and this was continued until pupation.

The larvae kept in the rearing containers were carefully observed each day.
The morphological change of instars was noted in each molt. Any changes in
the shape, size, and color during different life stages were noted. The
maximum and minimum room temperature during study period was 21.8°C
and 3.8 °C, respectively, with a relative humidity of 75-80%.

RESULTS AND DISCUSSION
A. MORPHOMETRICS OF PIERIS BRASSICAE NEPALENSIS VARIOUS LIFE STAGES

Egg, larva and pupa

The length (mm) of eggs varied from 1.25 -1.3 mm with a mean of 1.28 mm
(Table 1). The first, second, third, fourth and fifth instar larvae were
measured at range of 3-5 mm (mean 3.97 mm), 6.5 - 9.5 mm (mean 8.50
mm), 17 - 24 mm (mean 20.78 mm), 29 - 37 mm (mean 33.60 mm), 37 - 41
mm (mean 38.72 mm) respectively. The length of the pupa was smaller than
the larvae, and measured 26.04 mm (Table 1). These findings are similar with
the result proposed by Bhowmik & Gupta, 2017.

Adult

The wingspan of female butterflies was measured 57.1 + 0.95 mm and male
butterflies measured 52.5 + 0.4 mm while they had the body length of 24.08 +
0.26 mm (Table 2). The female has two dots in the central area of each
forewing and one in the case of males. These findings are similar with the
findings reported by Bhubaneshwari et al. (2012).
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Table 1: Morphometric of various life stages of P. brassicae nepalensis

Life stages Length (mm)

Mean (mm) + SE Range (mm)

Egg 1.28 + 0.03 1.25-1.30

I instar larva 3.97 + 0.06 3.00 - 5.00
Il instar larva 8.50 + 0.09 6.50 - 9.50
Il instar larva 20.78 + 0.25 17.00 - 24.00
IV instar larva 33.6 £ 0.27 29.00 -37.00
Vinstar larva 38.72 + 0.17 37.00 - 41.00
Pre pupa 39.32 £ 0.02 37.00 - 43.00
Pupa 26.04 £ 0.22 23.00 - 30.00
Adult 24.08 + 0.26 21.00 - 27.00

Measurement of the larval stage to the adult stage is the means of 50 observations.

Table 2. Size of wingspan of adult P. brassicae nepalensis

Mean (mm) + SE Range (mm)
adult wingspan (female) 57.1 £ 0.95 53-62
adult wingspan (male) 52.5+0.4 51 -55

Measurement of adult wingspan are the means of 10 observations each.

B. PIERIS BRASSICAE NEPALENSIS LIFE CYCLE OBSERVATIONS
Eggs

Pieris brassicae nepalensis eggs are yellowish during hatching and they
change their color to darker yellow within twenty-four hours of oviposition
(Das et al., 2018). The female butterfly laid eggs in masses, the smallest egg
mass with 2-3 eggs and the biggest consisting of 116 eggs firmly glued to the
leaf surface which turned greyish before hatching. Similar observation was
also noted by Das et al. (2018) and Hasan et al. (2008).

Larva (I, Il, lll, IV and V instars)

The eggs soon after hatching developed first instars which were yellowish-
green in color with dark green bands. The larva underwent four moultings
developing five instars which grew in length and width, became cylindrical,
robust, and fed gregariously on the leaves. Similar results were also reported
by Hasan et al. (2008) and Gupta et al. (1984). All the larval stages except
the first instar had a narrow yellow line running along the center of the back
along with a broken yellow line or a series of yellow spots on each side.
Similar findings were also reported by the study conducted by Das et al.,
2018.
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Pre-pupa and pupa

The fully matured larva stopped feeding and moved to the walls of glass jars.
Similar behavior also reported by Hasan et al. (2008). They are slightly
fattened and measured about 37- 43 mm in length and turned into a pupa.
The pupa is sharply angled consisting of keel like projection dorsally on the
thorax and dorso-laterally on each side of the abdomen. This non-feeding
stage are yellow, grey, green, and speckled brown in color. Same
observations are also observed by Bhubaneshwari et al. (2012) and Wilbur
(2011).

Adult (male and female)

The adult emergence from the pupa usually takes place in about 8-9 am from
the anterior end by protruding the legs first and gradually pushing itself out
of the pupal skin. Similar morphological changes are also reported by Chabhil &
Kular (2013). The adult butterflies are pale white covered by dense hairs with
a black spot on the anterior edge of the hind wings. The male can be
differentiated from the female due to the dots present on the forewing.
These various male and female morphological features are explained by
Wilbur (2011).

Life duration

In the present studies, the egg incubation period varied from 4 to 5 days (4.60
days) whereas the duration of the first, second, third, fourth, and fifth instar
larva varied from 3-5 days (3.7 days), 4-6 days (4.48 days), 4-5 days (4.48
days), 4-5 days (4.54 days), 4-6 days (4.92 days) respectively (Figure 1). The
pre-pupal period lasted for 1-2 days (1.52) and the pupal period for 8-10 days
(8.7 days). So the total development period from egg to adult was found to
vary from 32 to 44 days. This result is supported by Pandey et al. (2015) who
reported that the duration of the first, second, third, fourth, and fifth instar
larva was 3.70 days, 3.34 days, 3.74 days, 3.79 days, and 4.09 days,
respectively. The studies also support the findings of Hasan et al. (2008) who
reported that the pre-pupal period lasted for 1-2 days (1.6 days) and the
pupal period for 9- 10 days (9.4 days). Bhowmik and Gupta (2017) in their
laboratory life cycle study reported that the duration of the first, second,
third, fourth, and fifth instars ranged from 4-6 days (5.40 days), 4-5days (4.40
days), 4-5 days (4.60 days), 4-5days (4.60 days) & 6-7 days (6.60 days),
respectively, with the total pupal period of 7-9 days (7.90 days). The total
development period was found to vary from 32- 44 days (Figure 1).

Most of the results of the present studies are in agreement with the studies
carried out by many workers; however slight variations in different
parameters have also been noted. This could be due to the difference in the
host plants, the difference in their nutrient content, their growing conditions,
or due to the variations in temperature at the time of rearing (Das et al.,
2018; Hasan et al., 2010; Slansky, 1990; Singh & Sandhu, 2016).
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Figure 1. Life duration of various life stages of P. brassicae nepalensis.

CONCLUSION

Cabbage butterfly, P. brassicae nepalensis is one of the serious economic
pests of crucifers attacking all their growth stages and cause a severe yield
loss. The life cycle is completed consisting of the egg, larval, pupal, and adult
stages where the larval stage includes five instars, and the pupal stage
include a pre-pupa and pupa. It takes about 32 to 44 days from egg to adult
development. The larval stage is the damaging stage that affects the plant at
all stages of growth. The first instars larva feed the cabbage leaf by scraping
the leaf surface and the gregarious feeding nature increases in subsequent
larval instars. This morphometrics and life cycle study can be helpful for their
proper identification of species and also support to develop an appropriate
pest management strategy.

REFERENCES

Ali, A. and P. Rizvi, 2007. Developmental response of cabbage butterfly, Pieris
brassicae L. (Lepidoptera: Pieridae) on different cole crops under laboratory
and field condition. Asian Journal of Plant Sciences. 6 (10): 1241.1245.

Ansari, M.S., Hasan, F. and N. Ahmad, 2012. Influence of various host plants on the
consumption and utilization of food by Pieris brassicae. Bulletin of
Entomological Research. 102 (2): 231-237.

Atalay, R. and P. Hincal, 1992. Investigations on the species of Pieridae (Lepidoptera)
which are harmful to plants belonging to the family Cruciferae with their

193



importance in Izmir and its vicinity and the biology of the large white butterfly
(Pieris brassicae (L.)) along with the factors affecting its population
fluctuations. Doga Turk Tarim ve Ormancilik Dergisi. 16(1): 271-286.

Bhandari, K., Sood, P., Mehta, H., Choudhary, A. and C.S. Prabhakar, 2009. Effect of
botanical extracts on the biological activity of granulosis virus against Pieris
brassicae. Phytoparasitica. 37(4): 317-322.

Bhavani, B., Venugopal R. and V. Ch, 2009. Evaluation of different IPM modules for the
management of insect pests of Cabbage. Pestology. 33 (12): 9-13.

Bhowmik, M. and M.K Gupta, 2017. Biology of Cabbage Butterfly Pieris Brassicae Linn.
(Lepidoptera: Pieridae). International Journal of Current Microbiology and
Applied Sciences. 6: 3639- 3644.

Bhubaneshwari, M., Kananbala, A., Joymati, L., Ronikumar, L. and A. Binarani, 2012.
Morphometric measurement of cabbage B butterfly Pieris brassicae (L.)
(Lepidoptera: Pieridae) in the agro-ecosystem of Manipur. International.
Journal of Basic and Applied Medical Sciences. 2: 31-33.

Chahil, G.S. and J.S Kular, 2013. Biology of Pieris brassicae on different brassica
species in the plain of Punjab. Journal of Plant Protection Research. 53 (1): 53-
59.

Das, P., Mishra, R.C., Chauhan, D., Kumar, V. and P. Bahuguna, 2018. Response of
different temperatures on biology of cabbage butterfly, Pieris brassicae (L.),
Lepidoptera: Pieridae on broccoli leaves in laboratory. International Journal of
Pure and Applied Bioscience. 6 (2): 1244-1251.

Eichler, D, 1948. Failure of cole crops caused by cabbage butterfly. Mitteilungen Der
Munchener Entomologischen Gesellschaft. 34(2): 417-419.

Gupta, P. R., Singh, G. S. and M.H. Khan, 1984. Bionomics of cabbage butterfly, Pieris
brassicae (Linn. In mid hills of Himanchal Pradesh. Himanchal Journal of
Agricultural Research. 10 (I): 49-54.

Hasan, F. & and M.S. Ansari, 2010. Effect of different cole crops on the biological
parameters of Pieris brassicae (L.) (Lepidoptera: Pieridae) under Laboratory
Conditions. Journal of Crop Science and Biotechnology, 13: 195-202.

Hasan, W., Gupta, A.K. and C.P. Singh, 2008. Biology of cabbage butterfly, Pieris
brassiae (L.)(Lepidoptera: Pieridae) on cabbage and Indian mustard. Journal of
Oilseeds Research. 25: 104-105.

Hopkins, R. J., Van Dam, N. M. and J.A. Van Loon, 2009. Role of glucosinolates in
insect-plant relationships and multitrophic interactions. Annual Review of
Entomology. 54: 57-83.

Howe, W. H, 1975. The butterflies of North America. Garden City, N.Y.: Doubleday.
ISBN 0-385-04926-9.

-194-



Joshi, S. L, 1994. Insect pest of vegetable in Nepal. Vegetable Development Division,
Khumaltar, Nepal. pp. 187.

Lal, M.N., and B. Ram, 2004. Cabbage butterfly, Pieris brassicae L. an upcoming
menance for Brassicae oilseed crop in Northern India. Cruciferae Newsletter.

pp. 83.
Moiseeva, T.S, 1984. Damage of cabbage by Pierids. Zashchita Rastenii. 11: 44-45.

Moore, K. and N. Bill, N. 2010. Great White Butterfly found in Nelson. Nelson Mail.
3(1): 12-16.

Piya, S. and P.P. Khatiwada, 2004. Present status of cole crops cultivation in Hills of
Nepal. Agricultural research for enhancing livelihood of Nepalese people.
Proceedings of 2nd SAS-N Convention, 30 July - 1 Aug 2003, Kathmandu.

Scudder, S.H, 1887. The introduction and spread of Pieris rapae in North America.
Memories of the Boston Society of Natural History. 4(3): 53-69.

Shapiro, V.A, 1975. Ecological behavioral aspects of consistence in six crucifers
feeding Pierid butterflies in the central Sirra Nevada. Midland Naturalist, 93:
424-433

Singh, R., and I.S Sandhu, 2016. Evaluation of different crops of cauliflower in relation
to incidence of cabbage butterfly in the plains of Punjab. The Bioscan., 11 (4):
2205-2208.

Slansky, F.J, 1990. Insect nutritional ecology as a basis for studying host plant
resistance. Florida Entomologist. 73: 359-377.

Sood A.K. and O.P. Bhalla, 1996. Ecological Studies on the Cabbage White Butterfly in
the Mid-Hills of Himachal Pradesh. Journal of Insect Science. 9: 122-125.

Thapa, R.B, 1987. Biology of Pieris brassicae Doubleday (Lepidoptera: Pieridae) in
chitwan valley. Pesticides. 21: 30-33.

Wilbur, N.D, 2011. Biological aspects of cabbage white butterfly species, Pieris
brassicae (Linnaeus, 1758) in the Environs of Taunggyi District, Southern Shan.
Universities Research Journal. 4: 1-10.

195



	EDITORIAL
	FROM THE FIELD TO DINING TABLE: PESTICIDES RESIDUES 
	EMIGRATION AND FEMINIZATION IN NEPALESE AGRICULTURE:  IMPLICATIONS FOR FOOD SECURITY
	AREA-WIDE CONTROL PROGRAM IN MANAGEMENT OF CHINESE CITRUS FLY, BACTROCERA MINAX (ENDERLEIN) (DIPTERA: TEPHRITIDAE), IN CITRUS ORCHARDS, SINDHULI, NEPAL
	VARIETAL SCREENING OF RICE GENOTYPES FOR THE RICE WEEVIL, Sitophilus oryzae (Linnaeus) (Curculionidae: Coleoptera) AT LABORATORY CONDITION
	M.K. Pal, S. Tiwari, R. Regmi and F. Md. Ali
	EFFECTS OF SOWING DATES ON GRAIN YIELD AND OIL CONTENT OF RAPESEED (Brassica campestris var L. toria) VARIETIES IN MIDDLE TERAI REGION, NAWALPARASI, NEPAL
	M.P. Khatiwada, N.K. Chaudhary, S.K. Sah and J.P. Dutta
	SOCIO-ECONOMIC EFFECTS OF ORGANIC CERTIFICATION OF NEPALESE ORTHODOX TEA
	P. Mishra and R.R. Kattel 
	CHARACTERIZATION AND DIVERSITY ASSESSMENT OF NEPALESE GARLIC (Allium sativum L.) LANDRACES
	P. Thapa, R. P. Manali, A. Karkee, K. H. Ghimire, B. K. Joshi and  K. K. Mishra
	EVALUATION OF DIFFERENT BARLEY GENOTYPES FOR THEIR PHENOLOGICAL TRAITS, YIELD AND YIELD ATTRIBUTES IN THE WESTERN MID-HILL OF NEPAL
	SPECIALTY RICE VARIETIES AND LANDRACES 
	AN OVERVIEW OF CHEMICAL PESTICIDE IMPORT IN NEPAL
	GENETIC VARIABILITY STUDY OF LOCAL RICE GENOTYPES
	P. Panth, A. Dahal and K. Upadhyay
	EVALUATION OF BREAD WHEAT GENOTYPES FOR STRIPE RUST RESISTANCE
	FARMERS’ KNOWLEDGE ON INSECT PESTS OF CITRUS (Citrus reticulata) AND THEIR MANAGEMENT IN GULMI DISTRICT OF NEPAL
	ASSESSMENT AND MANAGEMENT OF TOMATO DISEASES UNDER PLASTIC HOUSE CONDITIONS IN LAMJUNG
	MORPHOMETRICS AND LIFE CYCLE STUDY OF CABBAGE BUTTERFLY, Pieris brassicae nepalensis (DOUBLEDAY) IN ILAM, NEPAL 
	A. Subedi and S.Tiwari
	SAFE FOOD PRODUCTION REGIMES AND POTENTIALITY OF INTEGRATED MULTI-LEVEL FOOD CERTIFICATION SYSTEM IN NEPAL 
	J.   Pandit, Y.K. Karki, D. Gauchan and B.Paudel
	MAINSTREAMING THE CONSERVATION AGRICULTURE IN NEPAL
	ASSESSMENT OF DESIRED CORE COMPETENCIES AND ITS ACQUISITION BARRIERS OF AGRICULTURAL EXTENSION ADVISORS IN NEPAL  R.K.Mehta, O.P. Singh, U.P. Sigdel and N.R. Joshi
	GUIDELINES toAuthors: Manuscript Preparation and Submission
	A.Pandey2F , K. Tripathi3F  and S. Devkota4F
	Table 2. Economics of production of orthodox tea in the study area.
	Table 3.Share of different enterprises in household income in the study area.
	BENEFIT FROM ORGANIC CERTIFIED ORTHODOX TEA PRODUCTION

	ABSTRACT
	INTRODUCTION
	METHODOLOGY
	RESULTS AND DISCUSSION
	TOTAL PESTICIDE IMPORTIN NEPAL
	IMPORT OF DIFFERENT CATEGORY OF PESTICIDES
	REGISTERED AND BANNED PESTICIDES IN NEPAL
	Table 5: List of banned pesticides in Nepal.
	PESTICIDE CONSUMPTION AND SAFE HANDLING OF PESTICIDE
	CONCLUSION
	REFERENCES
	Arora, S., 2018. Pesticide risk assessment. United Kingdom: CPI Group
	Atreya, K., Sitaula, B.K., Overgaard, H., Bajracharya, R.M., & Sharma, S.,  2012. Knowledge, attitude and practices of pesticide use and acetylcholinesterase depression among farm workers in Nepal. International Journal of Environment Health Research,...
	EVALUATION OF BREAD WHEAT GENOTYPES FOR  STRIPE RUST RESISTANCE
	INSECT PEST OF CITRUS
	Citrus Leafminer: Phyllocnictis citrella (Lepidoptera: Gracillaridae)
	Citrus Psyllid: Diaphorina citri (Hemiptera: Liviidae)
	Citrus Whitefly: Dialeurodes citri (Hemiptera: Aleyrodidae)
	Citrus Aphid: Toxoptera citricida (Hemiptera:Aphididae)
	Citrus or Lemon butterfly: Papilio demoleus (Papilionidae:Lepidoptera)
	Fruit flies: Bactocera dorsalis (Tephritidae:Diptera)
	Scale insects: (Hemiptera: Coccoidea)
	Green stink bug (Hemiptera: Pentatomidae)
	Root weevils (Coleoptera: Curculionidae)
	INTEGRATED PEST MANAGEMENT IN CITRUS
	Cultural method
	Mechanical method
	Biological method
	Chemical Method
	Legislative method


	SELECTION OF SITE
	SELECTION OF POPULATION AND SAMPLE
	RESEARCH DESIGN
	Preliminary field visits
	Key Informant Interview (KII)
	Focus Group Discussions (FGDs)
	Pre-testing of questionnaires
	Questionnaire survey

	SOURCES OF INFORMATION
	Primary Data
	Secondary Data

	VARIABLES AND THEIR MANAGEMENT
	Independent variables
	Dependent variables

	SOCIO DEMOGRAPHIC CHARACTERISTICS OF RESPONDENTS
	MANDARIN CULTIVATION STATUS
	Years of engagement in citrus cultivation
	Productivity of mandarin in the study area

	Constraints in Mandarin production
	FARMER’S KNOWLEDGE IN INSECT PEST OF CITRUS
	Knowledge on identification of harmful and beneficial insect
	Knowledge on identification of mandarin insect pests damage symptoms
	Major mandarin insect pests of the study area

	KNOWLEDGE AND ADOPTION OF INTEGRATED MANAGEMENT OF INSECTS PEST OF CITRUS
	Knowledge and Adoption of Cultural practices
	Knowledge and Adoption of Mechanical practices
	Knowledge and Adoption of Physical practices
	Knowledge and Adoption of Botanical practices
	Knowledge and adoption of chemical practices
	The study showed that only 28.6 percentage of total respondents adopt chemical method for control of insect pests.
	Frequency of application
	Protective wearing
	Safety Measures
	Knowledge on pesticide hazard
	It was observed from the research that all respondents who use chemical methods were aware of the health hazards and environment hazards. Most of the farmers experienced health hazards like vomiting, headache, fever, dizziness, skin rashes, shortness ...


	KNOWLEDGE ON IPM
	Information on IPM
	Training on IPM
	Adoption status of IPM

	PERCEPTION ON IPM

	MAINSTREAMING THE CONSERVATION AGRICULTURE IN NEPAL
	ASSESSMENT OF DESIRED CORE COMPETENCIES AND ITS ACQUISITION BARRIERS OF AGRICULTURAL EXTENSION ADVISORS IN NEPAL

