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Abstract
The maximum incidence of leaf miner was recorded in 3rd standard week of February under both protected and non-protected
treatments during both years. However, protected treatment resulted significantly lower incidence of leaf miner as compared
to non-protected treatment at all stages during both years. Variety ‘ND:-2002’ in 2005-06 and ‘Garima’ in 2006-07 recorded the
lowest incidence of leaf  miner, however, maximum incidence was recorded with variety ‘Neelum’ during both years. A period
from 3rd standard week to 9th standard week was found to be the most favourable period for higher incidence of linseed budfly
under both protected and non-protected treatment during both years. Variety ‘Garima’ recorded the minimum incidence of
budfly during both years. However, maximum incidence of budfly was recorded in variety ‘Neelum’ during both years. The
incidence of semilooper was started from 4th standard week and reached to a maximum level in 8th standard week (0.444 and
0.478) in protected and (1.111 and 1.011) in non-protected treatment in respective years. The incidence of gram pod borer
started from 6th standard week and reached maximum at 9th standard week during both years. Protected treatment resulted in
significantly the lowest incidence of gram pod borer as compared to non-protected treatment during both years. Protection
of insect-pests infestation by Endosulphan 35EC @ 0.07% was found effective under different genotypes of linssed. The per
cent increase in grain yield by protected treatment was 24.18 in 2005-06 and 27.86 in 2006-07 as compared to non-protected
treatment. The variety ‘Neelum’ resulted in maximum grain yield of 18.70q/ha followed by ‘NDL 2003-4 (18.60q/ha), ‘NDL 2002
(18.30q/ha), ‘Garima’ (14.10q/ha), ‘Janki’ (13.20q/ha) and ‘Padmini’ (9.30q/ha) under protected treatment, and variety ‘NDL
2003-4’ (12.90q/ha) followed by ‘NDL 2002’ (11.60q/ha) ‘Garima’ (11.50q/ha), ‘Janki’ (11.50q/ha), ‘Neelum’ (11.30q/ha) and
‘Padmini’ (8.70q/ha) under non-protected treatment. On the basis of mean of protected and non-protected treatment, the
varieties followed the order as ‘NDL-2003-4’ > ‘NDL 2002’ > ‘Neelum’ > ‘Garima’ > ‘Janki’ and ‘Padmini’.
Key words : Population dynamics, linseed bud fly, semilooper, gram pod borer, leaf miner.

Introduction
Linseed (Linum usitatisimum) is one of the oldest

oilseed crop known as poor man’s crop in India. It has
got special importance amongst the oil seed  crop in Rabi
season. it is cultivated mainly for oil every part of the
linseed is utilized commercially either directly or after
processing. The total area and productivity under linseed
in world are 3.419 million hectares and 858 kg ha-1,
respectively, while in India these are 525.5 thousand
hectares and 403 kg ha-1, respectively (Anonymous,
2005).  In Uttar Pradesh, the area under linseed cultivation
was about 0.81 lakh hectares and production was about

3.96 lakh tonnes with highest productivity level of 456 kg
ha-1 (Anonymous, 2004). Linseed crop is infested and
damaged by number of insect pests (Rai, 1976 and Adbhut
et al., 2010). Among these insect pests, linseed bud fly
(Dasyneura lini), semilooper (Plusia orichacea), leaf
miner (Phytomyza horticola) and gram pod borer
(Helicoverpa armigera) has been rated the most
common pests and the peak infestation occurs between
mid February and the beginning of March (Adbhut et al.,
2010 and Kumar et al., 2008). Thus, the present study
was carried out to know the population dynamics of insect
pests of linseed.
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Materials and Methods
The present study was carried out during Rabi season

of the year 2005-06 and 2006-07, at the student’s
Instructional Farm, of Narendra Deva University of
Agriculture & Technology, Kumarganj, Faizabad (U.P.),
India. A good crop of different linseed genotypes Neelam,
Garima, Janki, Padmini, NDL-2003-4 and NDL-2002
were maintained by sowing in the month of November
2005 and 2006 and following all the improved agronomic
package and practice recommended for the area (except
package recommended for insect pest management). The
experiment was conducted in Split Plot Design with three
replication, each containing main plot (six linseed
genotypes Neelam, Garima, Janki, Padmini, NDL-2003-
4 and NDL-2002) and subplot (Protected and non-
protected) with a plot size was kept 2 × 2.25 m2 with
spacing of 25 cm and 5 cm between line to line and plant
to plant, respectively. The incidence of bud fly and leaf
miner was observed by counting the number of five tagged
plants in each of the replication plot. The observation on
infested buds alongwith healthy buds were taken at dough
stage. Five plants per plot were selected randomly. Total
number of infested as well as healthy buds from these
five plants were counted and per cent bud infestation
was determined by using the following formula:

No. of infested buds
Bud infestation (%) = _____________________________ × 100

Total no. of buds
 The number of semilooper (Plusia orichalcea) and

gram pod borer (Helicoverpa armigera) was counted
from the top, middle and lower three leaves of the tagged
plants. The population counts on each of the tagged plants
in each plot were recorded from germination to harvest
stage at weekly interval, then the average number of
insect was taken on a single plant in each of the
replication.

The replication wise yield of linseed was recorded
from all the treatments. The yield per plot was converted
into yield per hectare. Avoidable losses were calculated
by putting the yield in following formula.

Yield of protected plot –
Yield of unprotected plot

Avoidable losses % = _________________________________ × 100
Yield of protected plot

Results and Discussion
Leaf miner (Phytomyza spp.)

The data on per cent infestation of leaf miner recorded
on weekly interval, were affected significantly due to
protected and unprotected treatments upto 13th standard

weeks during both years except last week of December
1 and 2nd standard week of January during 2006-07. The
first appearance of leaf miner was recorded in first week
of January during both the years. The per cent incidence
of leaf miner was significantly minimum in protected
treatment as compared to unprotected treatment at each
stage of crop growth and reached maximum upto 8th week
in both protected and unprotected treatments and declined
thereafter during both the years. It is inferred that the
maximum per cent incidence of leaf miner was recorded
in 8th standard week of February in both protected and
unprotected treatments during both years. The per cent
incidence of leaf miner was not affected significantly
due to different genotypes at each stage crop growth
during both years except 2nd standard week of January
2007. Initially, genotype ‘Garima’, ‘Janki’, ‘Padmini’,
‘NDL 2003-4’ and ‘NDL 2002’ recorded the similar per
cent infestation of leaf miner in 2005-06. However, the
lowest per cent incidence of leaf miner i.e. 0.110 was
recorded in variety ‘Janki’ during 2006-07, and reached
to a maximum level in 8th standard week during both
years. Hence, the lowest per cent incidence of leaf miner
was recorded in genotype ‘NDL-2002’ in 2005-06 of
‘Garima’ in 2006-07, while maximum incidence in variety
‘Neelum’ in both years at 8th standard week. Similar
finding with regard to infestation of leaf miner was
reported by Kumar et al. (2008).
Linseed bud fly (Dasyneura lini Barnes)

The data pertaining to per cent incidence of bud fly
recorded at different weeks during both years were
subjected to statistical analysis and presented in tables
2a and b. The per cent incidence of bud fly was affected
significantly due to protected and unprotected treatments
during both years at all stage of crop growth except 3rd

and 4th standard week in January during 2005-06. The
first incidence of bud fly was recorded on 3rd standard
week during 2005-06 and 2006-07, and continued till 13th

standard week in both protected and unprotected
treatment during both years. The maximum per cent
incidence of bud fly was recorded in 8th standard week
during both years in protected and unprotected treatment.
The per cent incidence of bud fly in protected treatment
was lowest as compared to unprotected treatment. The
minimum and maximum per cent incidence of bud fly in
protected treatment from 0.075 to 1.012 (3rd and 9th

standard week in 2005-06), and 0.179 to 0.978 (3rd and
9th standard week in 2006-07). However, the maximum
per cent incidence in unprotected treatment was recorded
i.e. 10.987 and 10.936 on 9th standard week during both
years. It is concluded that a period from 3rd standard
week to 9th standard week was the most favorable period



Population Dynamics of Major Insect Pests of Linseed 747

for higher incidence of linseed bud fly in both protected
and unprotected treatment during both years. The
different genotypes showed non-significant difference in
per cent incidence of linseed bud fly during both years.
However, the lowest per cent incidence was recorded in
genotypes ‘Garima’ followed by ‘NDL-2002’, ‘NDL-
2003-4’, ‘Padmini’, ‘Janki’ and ‘Neelum’ during 2005-
06, while during 2006-07, genotypes ‘Garima’ followed
by ‘NDL 2003-4’, ‘Padmini’, ‘NDL-2002’, ‘Janki’ and
‘Neelum’. The maximum per cent infestation of bud fly
was recorded in variety ‘Neelum’ (6.438 and 6.718) on
9 th standard week during 2005-06 and 2006-07,
respectively. Hence, variety Garima resulted the minimum
per cent incidence of bud fly during both years. The
maximum per cent incidence of bud fly found in variety
Neelum during both years. Srivastava et al. (1994)
reported that activity of bud fly was initiated in the middle
of January with its peak activity during 3rd standard week
of January to 2nd standard week of March.
Semilooper (Plusia orichalcea)

It is evident from the data presented in tables 3a and
b that per cent incidence of semilooper was affected
significantly due to protected and unprotected treatments
in all weeks during both years except 4th, 12th and 13th

standard week during both years. The per cent incidence
of semilooper was appeared in 4th standard week in both
years. In general, the lower incidence of semiloopeer
was recorded in protected treatment as compared to
unprotected. The incidence of semilooper varied from
0.089 to 0.444 per cent in 2005-06, and 0.122 to 0.478
per cent in 2006-07 under protected treatment. The
incidence started to increase from 4th standard week and
being maximum in 8th standard week and thereafter
declined during both years in protected and unprotected
treatments. Hence, from 4th standard week to 8th standard
week was found to be very conducive time for incidence
of semilooper in linseed crop. The per cent incidence of
semilooper was not affected significantly due to different
genotypes in all standard weeks during both years except
8th standard week during 2006-07. Linseed variety
‘Garima’ in 2005-06 and ‘NDL-2002’ in 2006-07 recorded
the minimum per cent incidence of semilooper at 8th

standard week during both years. The maximum per cent
incidence was recorded in variety ‘Neelum’ during both
years. The performance of different genotypes with
regard to per cent incidence of semilooper at 8th standard
week followed the pattern of Garima > Janki > NDL
2003-4 > Padmini > NDL 2002 > Neelum in 2005-06 and
NDL 2002 > Padmini > NDL-2003-4 > Garima > Janki >
Neelum > during 2006-07. Hence, the varieties ‘Garima’
and NDL 2002 were found to be the most promising as

they showed the lowest per cent incidence of semilooper.
Similar finding with regard to infestation of semilooper
was reported by Kumar et al. (2007) and Adbhut et al.
(2010).
Gram pod borer (Helicoverpa armigera)

The incidence of gram pod borer was recorded in 6th

standard week during both years of experimentation and
continued till 13th standard week of the crop during both
years. The data so recorded were subjected to statistical
analysis and summarized in tables 4a and b. The per cent
incidence of gram pod borer was affected significantly
due to protected and unprotected treatments at all stages
during both years except 7th, 11th, 12th, 13th standard
weeks in 2005-06 and 6th, 7th, 11th, 12th, 13th standard
weeks in 2006-07, where protected and unprotected
treatments were found non-significant. The percent
incidence of gram pod borer was lower in protected as
compared to unprotected treatment in all standard weeks
during both years. The maximum percent incidence of
gram pod borer was recorded in 9th standard week of
both protected and unprotected treatment during both
years and thereafter declined till maturity of the crop. It
was inferred from the above results that a period from
6th standard week to 9th standard week was found to be
most conducive period for incidence of gram pod borer
in linseed during both years. The varieties of linseed were
not affected significantly due to percent incidence of gram
pod borer; however, the variety ‘Janki’ showed the
minimum incidence of gram pod borer at all stages during
both years, while maximum incidence was recorded in
variety ‘Neelum’ during both years. Hence, the variety
Janki was found most promising with regard to minimum
incidence of gram pod borer. Patnaik (2000) and Kumar
(2005) reported that peak activity of gram pod borer was
initiated in January to 2nd standard week of March.
Avoidable seed yield losses

The grain yield recorded per plot at harvest was
converted into q/ha. The data pertaining to grain yield as
affected by protected and non-protected treatments and
different genotypes of linseed were tabulated and
analysed statistically. The results are summarized in table
5. Protection by Endosulfan 35 Ec @ 0.07% improved
the grain yield of linseed significantly over non-protected
treatment during both years. The per cent increase in
grain yield by protected was 24.18 in 2005-06 and 27.86
in 2006-07 as compared to non-protected treatment. In
2005-06, genotype ‘NDL 2002’ produced significantly
higher yield over the rest of the genotype in both protected
and non-protected treatments followed by ‘Neelum’ and
‘NDL 2003-04’ in case of protected and ‘NDL 2003-4’
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Table 5 :Yield losses caused by insect-pests on different linseed genotype under protected and non-protected during Rabi
2005-06 and 2006-07.

Seed yield (q/ha)

Genotypes 2005-2006 2006-2007

Protected Non- Mean % yield Protected Non- Mean % yield
protected increase protected increase

Neelum 18.40 11.20 14.80 39.13 18.70 10.50 14.6 43.85
Garima 14.60 12.30 13.45 15.75 14.10 11.50 12.8 18.43
Janki 14.20 12.60 13.40 11.27 13.20 11.30 12.25 14.39
Padmini 8.70 7.90 8.30 9.19 9.30 8.70 9.00 6.45
NDL-2003-4 17.40 12.70 15.05 27.01 18.60 12.90 15.75 30.64
NDL-2002 18.50 12.90 15.70 30.27 18.30 11.60 14.95 36.61
Mean 15.3 11.6 13.45 15.36 11.08 11.08 26.45
SEm ± 0.22 0.42 0.22 0.43
CD at 5% 0.89 1.22 0.87 1.21

and ‘Janki’ in case of non-protected. However, the trends
of different genotypes with regard to mean grain yield of
linseed followed the order ‘NDL 2002’ > ‘NDL 2003-04’
> ‘Neelum’ > ‘Garima’ > ‘Janki’ >  ‘Padmini’. The per
cent increase in grain yield by protected treatment over
non protected treatment was highest (39.13%) in variety
‘Neelum’ followed by ‘NDL 2002’, ‘NDL 2003-4’ and
‘Garima’. During 2006-07, variety ‘Neelum’ resulted the
maximum grain yield of 18.70 q/ha followed by ‘NDL-
2003-4 (18.60 q/ha), NDL 2002 (18.30 q/ha), ‘Garima’
(14.10 q/ha), ‘Janki’ (13.20 q/ha) and ‘Padmini’ (9.30 q/
ha) under protected treatment, and genotype ‘NDL 2003-
4’ (12.90 q/ha) followed by ‘NDL-2002’ (11.60 q/ha),
‘Garima’ (11.50 q/ha), ‘Janki’ (11.50 q/ha), ‘Neelum’
(11.30 q/ha) and ‘Padmini’ (8.70 q/ha) under non protected
treatment. The genotypes followed the order with regard
to grain yield were ‘NDL 2003-4’ > ‘NDL 2002’ >
‘Neelum’ > ‘Garima’ > ‘Janki’ >  ‘Padmini’. The highest
per cent increase in grain yield by protected over non-
protected was recorded with variety ‘Neelum’ (43.85%)
followed by genotype ‘NDL 2002’ (36.60%) and genotype
‘NDL 2003-4‘ (30.64%). It was concluded from the
above results that protection by Endosulfan 35 Ec @
0.07% was beneficial to control the insects population
under different genotypes of linseed for obtaining higher
yield. The linseed genotype ‘NDL 2003-4’ and ‘NDL
2002’ produced higher grain yield in 2005-06 and 2006-
07, respectively. The variety ‘Padmini’ gave the lowest
grain yield during both years.
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