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Abstract: Incidence of leaf folder (LF), Cnaphalocrocis medinalis population in paddy crop (Oryza sativa L.)
was assessed by light trapping during four consecutive kharif crop seasons (2005-2008) at Hemtabad, Uttar
Dinajpur, West Bengal. The LF population was initiated at about 25 standard meteorological weeks (SMW),
improved at first slowly up to 27 SMW then steadily up to 32 SMW attaining the maximum at about 34 SMW
which was maintained up to about 37 SMW. The population then subsumed at first slowly up to 40 SMW then
abruptly. Abiotic conditions such as minimum temperature, temperature gradient,  maximum  relative  humidity
and  average  relative  humidity  had significant positive influence on C. medinalis population. In case of
minimum relative humidity and sunshine hours a negative influence was observed. In addition, other factors
such as maximum temperature, relative humidity gradient, average relative  humidity,  number  of  rainy  days
and rainfall imparted insignificant positive effect on population development. Based on the nature of incidence
and abundance of C. medinalis, a package can be generated and accordingly time fitted seedling
transplantation as the precautionary measure may be highlighted in the northern parts of West Bengal.
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INTRODUCTION larvae glues the growing paddy leaves longitudinally for

Though insect pests have been regarded as an which results in papery dry leaves [5]. Feeding on paddy
important constrain in agriculture through the centuries, leaves often results in stunting, curling or yellowing of
occurrence of pest outbreaks have increased with the plant green foliage [6]. Severe infestations may annihilate
change of pest complexities, in the last four decades [1]. the plant totally [7]. Losses that incurred to the growing
Some insects have gained momentum, whereas others paddy crop are insurmountable [2]. Anju et al. [8] have
have declined in importance. There are convincing reported that in favorable conditions LF affected the crop
documents that ‘minor pest species’ have been favoured adversely resulting severe loss. Considerable losses to
by selective crop intensification [2]. Intensification paddy crop have been reported from the district of Cooch
engrosses the changes in cultural practices such as (i) Behar [26°19´ 86´´N-89°23´ 53´´E], West Bengal [9].
increase of crop-cycle per year, (ii) augmentation of Infestation sometimes causes necrosis to the leaf
agricultural chemicals (fertilizer and pesticides), (iii) chlorophillus tissue, suppresses growing tillers to mature
improvement of irrigation facilities and (iv) enhancement and reduces the marketability of the produce [10, 11].
of higher plant densities [3]. Adoption of integrated pest management protocol in

Paddy (Oryza sativa L.) is the prime cash crop in paddy, being a dynamic approach, is imperative in LF
West Bengal, India. Paddy leaf folder [Cnaphalocrocis suppression [12]. To formulate a consistent pest
medinalis (Guenee)] is one of the most important insect forecasting equation for a particular zone,  a  holistic
pests  in  Indian subcontinent. Leaf folder (LF) has study on the field LF population in relation to climatic
assumed major pest status in some parts of India due to parameters is urgently required [13]. Detection of the field
injudicious cultivation practices [4]. Second instar LF dynamics  of  LF population in relation to crop phenology

accommodation and feeds voraciously green foliage
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and climatic conditions is considered as a prime requisite season. The traps were operated from 18:00to06:00 hours.
for the execution of the subsequent crop protection Collection from 4 traps was averaged. There were five
package in view of modern IPM practices. replications in each year for the four successive years.

 Among the northern parts of West Bengal, India, the
district Uttar Dinajpur offers a congenial environment for Correlation and Matrix Analysis: Weekly noted LF
paddy cultivation. But the farmers do follow irregular population were correlated with the prevailing climatic
planting dates disregarding the occurrence of LF factors such as maximum temperature (Tmax), minimum
incidence. Therefore understanding the recent trends of temperature (Tmin), temperature gradient (Tgr), maximum
seasonal abundance of C. medinalis is the precondition humidity (RHmax), minimum humidity (RHmin), humidity
to develop an integrated management system for this gradient (RHgr), sunshine hour (Shr) and rainfall
pest. Such time bound observation on population (Rfall).Further inter relationship of the climatic factors was
dynamics of C. medinalis in consideration of pest also worked out and then tabulated in matrix pattern.
management decision making is thus found crucial.
Grossly, there are three specific objectives of this study. RESULTS AND DISCUSSION
(i) to define the basic population system of C. medinalis
during the kharif crop seasons at Hemtabad [26.62°N- Population dynamics (Table 1). Dynamics of LF
88.12°E], Uttar Dinajpur, West Bengal, (ii) to consider the population in relation to SMW was noted by light
role of weather parameters on the incidence of LF trapping. During kharif season, initially, at 25 SMW the
population and (iii) to apply the generated information population was very low. It then increased gradually from
relating to LF population dynamics in integrated pest about 28 SMW. At that time the rice crop was nearly
management decision-making. remained free from C. medinalis infestation. Moderate

MATERIALS AND METHODS SMW which was maintained nearly up to 32 SMW. Till to

Experimental Layout: Field study was conducted during appearance of first peak of adult LF population was noted
four consecutive kharif crop years (2005-2008) in at about 34 SMW. High level of LF population persisted
untreated field of paddy cultivar Swarna mashuri (MTU up to 37 SMW. Considerable number of rolled leaf due to
7029). Transplantation to main field was done with 35-day LF infestation was noted only after 30 SMW. The extent
old seedlings at 10 x15 cm spacing on 20-22 standard of infestation was moderate at about 32 SMW
meteorological weeks (SMW). The soil of the experimental (6.33±0.81%). After 33 SMW incidence of rolled leaves
field was sandy loam with PH value 6.2 and EC value 0.29 has continued to increase gradually and attained the peak
mmhs/cm. N, P O  and K O was 315, 67 and 367 kg/ha at about 37 SMW (7.78±1.75%). Thereafter the degree of2 5 2

respectively. During land preparation, each plot received infestation  decreased  and  the   lowest   was   noted  at
150:60:60 kg/ha NPK as basal dose. Field management was 45 SMW (0.19±0.09%). Two consecutive low peaks of
done following national protocol with befitting adult population were noted at about 40 and 44 SMW
modifications. respectively after which the population subsumed

Assessment of Leaf Folder Population: Assessment of 44 SMW to 45 SMW. After 46 SMW very low detectable
adult LF population was done weekly by light trapping. range of population was noted.
Inexpensive kerosene light traps designed by the
entomological department, IRRI with befitting Correlation Study (Table 2 and 3): In all the years except
modifications were used for LF assessment [14]. The light in 2007, the LF population showed an insignificant
source of  the  original  trap  structure was replaced by positive relation with the Tmax. While Tmin had imparted
200 watt incandescent light source for practical utility. a significant positive effect on the incidence of LF in all
Such 4 light traps were equidistantly placed in the mono- the years except in 2007. Except in 2007, the incidence of
cultural paddy field (150 m x 150 m), 6m above the ground LF population showed significantly positive relation with
level with a collection pan (r=35 cm.) below each of the Tgr. An insignificantly positive relation was also found
light trap, from early vegetative stage till to the maturation with the Tavg in 2006, 2007 and 2008, but in 2005 relations
stage of paddy, in every week throughout the kharif crop were  significantly  positive.  Persistent  Rhmax  (85-94%)

number of adult population was noted at about 30-31

29 SMW extent of infestation was negligible. The

abruptly.  Persistent  low  number  was  counted  during
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Table1: Average climatic parameters and the incidence of leaf folder population during the period of study
Temperature Relative humidity
------------------------------------------ ---------------------------------------------- Average sunshine Rainfall Individuals Extent of

SMW Tmax Tmin Tgr Tavg RHmax RHmin RHgr RHavg hour (hr/day) (mm) /trap infestation (%)
25 32.21 24.24 7.97 28.23 96.17 67.71 28.46 81.94 5.74 0.00 1.17±0.42 0.17±0.02
26 33.11 24.16 8.95 28.64 98.12 47.25 50.87 72.69 5.78 0.00 3.20±0.54 0.50±0.14
27 33.65 24.81 8.84 29.23 95.47 46.38 49.09 70.93 1.84 9.87 5.26±0.67 0.66±0.17
28 33.61 24.13 9.48 28.87 94.83 47.14 47.69 70.99 5.17 0.00 8.29±2.15 1.79±0.15
29 34.89 24.56 10.33 29.73 96.53 47.12 49.41 71.83 8.47 2.03 19.37±3.14 1.78±0.84
30 34.42 23.21 11.21 28.82 96.22 65.01 31.21 80.62 2.29 2.17 28.58±3.11 2.98±0.41
31 34.82 24.65 10.17 29.74 95.53 56.27 39.26 75.90 2.04 1.09 34.98±3.13 4.18±0.13
32 33.72 24.13 9.59 28.93 95.11 44.53 50.58 69.82 3.48 65.32 39.33±4.51 6.33±0.81
33 32.72 25.35 7.37 29.04 95.84 46.12 49.72 70.98 6.47 47.32 53.21±4.47 4.81±0.67
34 32.31 25.25 7.06 28.78 94.25 40.12 54.13 67.19 6.94 11.98 69.45±5.03 5.41±1.47
35 32.35 25.89 6.46 29.12 94.76 41.79 52.97 68.28 8.69 56.87 61.37±3.08 5.87±1.08
36 32.23 25.85 6.38 29.04 94.28 48.41 45.87 71.35 7.35 62.12 59.45±4.61 6.45±1.61
37 32.81 25.34 7.47 29.08 96.01 41.59 54.42 68.80 8.51 12.11 53.78±4.75 7.78±1.75
38 32.15 24.72 7.43 28.44 84.12 39.25 44.87 61.69 5.61 7.12 25.14±3.97 7.04±2.97
39 30.69 24.92 5.77 27.81 85.01 47.41 37.60 66.21 8.53 2.09 37.93±2.21 5.33±2.21
40 29.97 21.39 8.58 25.68 87.89 53.53 34.36 70.71 8.73 0.00 19.97±2.19 4.97±1.19
41 29.48 20.39 9.09 24.94 88.21 57.12 31.09 72.67 6.12 0.00 41.51±2.13 3.51±1.13
42 29.98 19.83 10.15 24.91 86.71 53.24 33.47 69.98 4.08 0.00 15.37±2.12 2.37±0.12
43 28.94 18.68 10.26 23.81 90.89 57.13 33.76 74.01 6.27 0.00 12.22±1.08 1.42±0.38
44 28.73 17.39 11.34 23.06 92.79 69.78 23.01 81.29 6.45 0.00 12.54±1.02 1.34±0.42
45 27.65 16.03 11.62 21.84 95.73 57.58 38.15 76.66 3.48 0.00 2.21±1.21 1.19±0.09

Table 2: Correlation coefficient of incidence of leaf folder population with the climatic factors indicating the level of significance
Years of observation
-----------------------------------------------------------------------------------------------------------------------------------

Climatic parameters 2005 2006 2007 2008
Maximum temperature (Tmax) 0.202 0.345 -0.401 0.311
Minimum temperature (Tmin) 0.567* 0.511* 0.425 0.651*
Temperature gradient (Tgr) 0.508* 0.578* 0.420 0.721*
Average temperature (Tavg) 0.518* 0.358 0.375 0.265
Maximum humidity(RHmax) 0.575* 0.525* 0.501* 0.534*
Minimum humidity (RHmin) -0.795* -0.891* -0.748* -0.605*
Humidity gradient (RHgr) 0.379 0.528* 0.623* 0.828*
Average humidity (RHavg) 0.701* 0.556* 0.887* 0.519*
Sunshine hours / day(Shr) -0.435 -0.752* -0.778* -0.831*
Rainfall (Rfall) 0.329 0.345 0.267 0.415
Significant at 5% level

Table 3: Matrix combination showing linear correlation coefficient (r) of important climatic factors in relation to leaf  folder incidence
Tmax Tmin Tgr Tavg RHmax RHmin RHgr RHavg Shr Rfall Rdays

Tmax 1.0000
Tmin 0.8031* 1.0000
Tgr 0.5457* -0.0270 1.0000
Tavg 1.0000 0.8070* 0.5733* 1.0000
RHmax -0.5759* -0.5384* -0.2168 -0.5756* 1.0000
RHmin -0.1769 0.1938 -0.5547* -0.1740 0.1765 1.0000
RHgr -0.0548* -0.4012 0.4578 -0.0556 0.2164 -0.9258* 1.0000
RHavg -0.3520 -0.0176 -0.5623* -0.3530 0.5001* 0.9327* -0.7334* 1.0000
Shr 0.4858 0.1635 0.4964 0.4373 -0.2288 -0.0784 -0.0127 -0.1444 1.0000
Rfall 0.5269* 0.7558* -0.1566 0.5235* -0.2857 0.3036 -0.4154 0.1620 -0.1817 1.0000
Rdays 0.8046* 0.8579* -0.1768 0.8063* -0.5265* 0.1160 -0.3161 -0.0818* 0.0343 0.8652* 1.0000
Each correlation coefficient (r) is calculated independently without considering other variables
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exerted a significantly positive impact on the abundance effect of maximum humidity on the population structure
of LF population in all the years, especially at the late
tillering stage. A significantly negative relation between
RHmin and the field LF population was found in all the
years. Significant positive relations existed between the
RHgr and the field LF population in all the years except in
2005 where the relation was insignificantly positive.
Incidence was positively influenced by RHavg almost in
all the years. But the values of relation differed among the
years, particularly in 2006 and 2008. Bright sunshine hour
for an average of 8.23 hrs/day had a significant negative
effect on the LF population with the exception of 2005
where the relation though negative, was non significant.
Drizzling Rfall had an insignificant positive effect on the
pest structure. But heavy shour within a short time had
significant negative effect on pest appearance in all the
years. However Rdays has insignificant positive effect
(Table 2).

Matrix analysis of important climatic factors leads to
determine  the  relative  dynamic  of  the  LF  population.
As most of the climatic factors are interdependent, any
change of single climatic factor will lead to multiple effects
on pest structure. However impact of temperature was
more profound (Table 3).

Incidence of LF in the present findings partly
corroborates to the observation of Khan et al. [15] and
Kraker et al. [16]. They have observed nearly similar
population dynamics of LF with the maximum abundance
in the month of September. But the quantity of trap
collection in the present experiment differed considerably
from their experiments. This may due to the differences of
the agro-climatic conditions of the two study area.
Contrary to the present observation Khan et al. [17] and
Patnaik [18] have reported that the maximum light trap
collection of LF during October. Though there are
substantial differences in the process of recording the
pest  incidence, the present study is supported by Anuj
et al. [8]. They have observed that the larval population
was low in the first three months of cropping season,
attaining the highest activity in the last week of October.
From the northern parts of India (Jammu), Ahmad et al.
[19] have reported that on paddy cultivar Jaya, LF
population gradually developed reaching the maximum at
about 33 SMW. This observation is partly supported by
the present observation. Present study also matches to
the findings of Khan et al. [17] who have reported that
Tmin and Rfall had insignificant effect on LF population
structure. On the other hand present observation was
contradicted  by Deepa et al. [20] who have commented
that high humidity imparts positive impact on population
development. Contrary to that, in the present  observation

was insignificantly positive. Khan et al. [17] have noted
LF larval abundance was maximum when Tmax, Tmin,
RHavg and Rfall were 34.40°C, 24.55°C, 75.70% and 13.90
mm respectively. Rai et al. [21] have reported that early
monsoonal rain followed by long dry spell and humid
weather is conducive for LF multiplication which matches
with the present observation. So, paddy seedling
transplantation should be done in such time that the
maximum crop growth stage and the maximum LF
abundance do not coincide [22, 23]. Highest level of LF
population was noted at about 34-36 SMW. If the crop
passes the vulnerable growth stage before the peak pest
emergence, the crop is well protected [24]. In this
consideration early transplantation of paddy seedlings
during kharif season is thus found prudent to minimize LF
menace.
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