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Abstract
Incidence and movement of red pumpkin beetle (RRBlpcophora foveicollis on the leaves
of sweet gourdCucurbita moschata were examined against different management tactics
Result revealed that no significant difference whseoved on the number of red pumpkin
beetle on young leaf among the plots treated wiffierént management tactics. Mature leaf
support more number of RPB compared to that of ydeaf and the population of RPB
gradually increased from™#to 3¢ week. The mean number of RPB per plant was higher
upper leaf surface as compared to lower leaf searia@ll the treated plots during early hours
of the day before 10 am. The highest number of RP8 ateerved at 7:00 am on the upper
surface and at 1:00 pm on the lower surface ofdeaVhe percent reduction of RPB over
control on both surfaces of leaf was maximum (1QMmYcthe use of mosquito net barrieg)T
treated plot at 7:00 and 10:00 am, respectivelypared to control. The percent reduction of
RPB over control at 1:00 pm ranged 94% to 98% oreufgaf surface and at 4:00 pm ranged
94% to 96% on lower surface ir Treated plot. The minimum acceptable level of petc
reduction (above 87%) of RPB population over contrals achieved by application of
forwatap 4G @ 4g/plant, Nitro 505 EC @ 1 ml/L, hamicking of adult RPB and planting of
musk melon as trap crop. The movement of the aBHB as expressed through the
distribution of the beetles on the upper and loaf surfaces of sweet gourd during different
hours of a day could be helpful for devising theehaical and chemical control strategies.
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INTRODUCTION

Sweet gourd Qucurbita moschata Duch.ex Poir) locally known as ‘misty kumra’ or
‘misty lau’ or ‘misty kadu’, is one of the most imgiant vegetable crop grown in
Bangladesh. It is relatively high in energy andboliydrate content and a good source of
vitamins, especially high carotenoid pigments aridenals (Bose & Som 1998). The
delicate shoots and leaves of sweet gourd are rpedfdy the people for its use as
delicious vegetables. The fleshy fruits can be oovedd at immature and mature stages
and ripe fruits can be stored for 2 to 4 monthswal&ar, 1985). From the economic
point of view, these vegetables play an importah for its reasonable market price,
ability to grow throughout the year and availapilituring the lean period of vegetables
supply in the country.

Sweet gourd plants are attacked by several insests pf which red pumpkin beetle,
Aulacophora foveicollis is the most destructive pest in Bangladesh (Ad®35) and is
responsible for considerable damage in India (BuanJotwani 1984). Its damage
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potential is one of the important constraints oeetvgourd production. Considering the
seriousness of this pest a wide range of organ@bloogs, carbamate and synthetic
pyrethroids of various formulations have been usenh time to time against this pest
(Alam, 1969; Chattopadhyay, 1991; Krishnagthal., 1979; Singhet al., 1984; Borah,
1997). The indiscriminate and non-judicious usénegcticides may result in a series of
problems related to both loss of their effectiveneghe long run and certain externalities
such as pollution and health hazards (FAO, 2008)id¥s non-chemical approaches like
clean cultivation, field sanitation, early sowindg wine crops, rotation of crops,
examination of young plants soon after germinatiooljection of beetles, dusting of
ashes, ploughing up the fields after harvest, éogeplants with net, are helpful
approaches for managing red pumpkin beetle (Aus885; Hazarika, 1951; Azim, 1966;
Butani & Jotwani, 1984; Yawalkar, 1985; Nair, 19&hauhan, 1989; Chattopadhyay,
1991). Mosquito net barrier at seedling stage upl t&% month was most effective
treatment for the control of red pumpkin beetlswket gourd during Rabi season (Anon,
2007).

The review reveals that among the available pastralomeasures, chemical insecticides
are still vital and provide a cost effective pesbtrol tool to the farmer. Due to lack of
knowledge and availability of non-chemical pest agement approaches and their
integration, growers of this country mostly depeml insecticide to keep the crop
production steady. Reports indicate that among rmglaosphorus, carbamate and
synthetic pyrethroids, Malathion, Diazinon, carbbancarbofuran, chlorpyriphos,
cypermethrin are frequently used against red pumpkietle. Cypermethrin, a synthetic
pyrethroid are popularly used for its quick knoakwh action with the quality of non-
phytotoxic and almost non-toxic effect to mammadkeddy & Joshi, 1992). To avoid
total reliance on chemicals, its alternate appreacre needed. There are many effective
non-chemical components available in the countrickvimay be exploited side by side
with the chemical components. Thus, the presemystas attempted to evaluate the
effectiveness of some non-chemical and chemicalroggpes on the incidence and
movement of red pumpkin beetle on the upper anceddeaf surface of sweet gourd
plants were studied.

MATERIALSAND METHODS

Field experiment was conducted at experimental fafrBSMRAU, Gazipur during
March to June, 2008 to evaluate the effectivenéshfferent management tactics on the
incidence and behavioural biology of red pumpkietlee A year round local variety of
sweet gourd was included in the study. Nine manageértactics were tested with an
untreated control. Management tactics weres planting of musk melon as trap crop, T
= hand picking of adult RPB,sE use of mosquito net barrier for 4 weekgs=TForwatap

4 G @ 4 g/ plant , 4= Forwatap 4 G @ 3 g /plants ¥ Emithion 50 EC @ 2 ml / | of
water, T, = Morter 48 EC @ 1 ml / | of watergE Vitabryl 85 WP @ 34.4 g / | of water,
To = Nitro 505 EC @ 1 ml /| of water and,F untreated control (only water spray). The
experiment was laid out in randomized complete lbldesign (RCBD) with three
replications. The total area of the experimentat ptas 700 mand the whole plot was
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divided into 30 equal sub-plots to accommodatepliaations having 10 sub-plots with

20 plants per replication. Therefore, there wergkits in the whole experiment. The
size of the sub-plot was 4 m x 3 m with an intest glistance of 1 m and row to row

distance 2 m. Two pits of 30 cm x 30 cm x 20 cne siere dug at one side of each plot
at a distance of 2 m between pits to facilitatel wteading of cucurbit vines and also for
easy inspection and data recording.

All insecticides were applied at 3 days after tphasting (DAT) for establishment of

seedlings in field and subsequent spraying or egipin was done at 7 days interval in
case of foliar insecticides with knapsack sprayed at 10 days interval in case of
granular insecticide. The foliar insecticide wagplagal on upper and lower surfaces of the
leaves to ensure complete coverage of the plarits. Spray was always done in the
afternoon to avoid scorching sun, insecticidaltdaiid protecting pollinating wild bees

and other beneficial insects. The granular insieletic were applied into the moist soil
around each plant. Untreated control plants weraysg with tap water in the same
manner. During the application of insecticides,cprtgions were taken to avoid drift to
the adjacent plots by using polythene sheet betywkxs.

Fertilizer Application : Cow dung and fertilizer were applied as recommenided
Rashid (1993) for cucurbits at the rate of 10,@%),60 and 60 kg of cow dung, N, P and
K per ha, respectively. The half of cow dung, TSH MP and one third of urea were
applied as basal dose during land preparation. réh@ining cow dung, TSP and MP
were applied in the pit 15 days before transplanoh seedlings. The rest of urea was
applied as top dressing after each flush of flomgeeind fruiting in three equal splits.

Raising and Transplanting of Seedlings: The seeds of a year round local variety of
sweet gourd were procured from Siddique Bazar, Bh@ike seeds of sweet gourd (@ 2
seeds per bag) were sown on 08 March 2008 in paigthbag (15 cm x 10 cm)
containing a mixture of equal proportion of wellcdenposed cow dung and sandy loam
soil and irrigated regularly. After germinationetieedlings were also sprayed with water
by a hand sprayer. After 1 week, the seedlings wenasferred to a sunny place for
hardening. Two seedlings of 15 days old were tdamégd on 30 March 2008 in each of
the two pits of the experimental plots (4 m x 3 @e healthy seedling was kept in each
pit after establishment of seedlings in the field.

Intercultural operation: After transplanting of seedling, a light irrigati was applied.
Subsequent irrigation was applied in all plots agd ahen needed. After 7 days of
transplanting, single healthy seedling with luxatigrowth per pit was allowed to grow.
Other recommended agronomic practices were folloasduggested by Rashid (1993)
from time to time to raise a healthy crop.

Coallection of Data: To evaluate the effect of hon-chemical approacheb chemical
insecticides for suppressing red pumpkin beetlt da the number of beetle per leaf per
day on 1, 2 and 3' weeks was recorded. The behavioural biology ofatielt RPB
particularly their movement on upper and lower Bafaces during different hours of the



76 Khan

day as affected by management tactics was stutiedmean number of beetles recorded
during 6 observational days from 14 to 49 daysrédf@nsplanting (DAT) and percent
reduction over control on the upper and lower si@$aof leaves per plant at 7:00 AM,
10:00 AM, 1:00 PM and 4:00 PM of the day in alktied plots were calculated.

Data Analysis. All the data of this study were analyzed by usin§TAT-C software.
The percentage data were transformed through Sqoatdransformation as and when
needed. Means were separated by Duncan’s Multipfg& Test (DMRT).

RESULTSAND DISCUSSION

Effect of different management tactics on suppressing red pumpkin beetle (RPB):
The comparative effectiveness of different managegntactics on the number of red
pumpkin beetle per day on young and mature lea¥esveet gourd in three separate
weeks after application have been presented ineTablAt mature leaf stage, no red
pumpkin beetle (0.00) was recorded ig tfeated plots (use of mosquito net barrier)
which was statistically similar to those of ffeated plots (Nitro 505 EC @ 1 ml/l water at
7 days interval) (0.33) and, (Forwatap 4 G @ 4 g/plant) (0.37) followed by(planting

of musk melon as trap crop) (1.00) and(ffand picking of adult RPB) (1.00). There was
no significant difference observed on the mean rermobred pumpkin beetles among the
plots treated with J(Forwatap 4 G @ 3 g/plant) TEmithion 50 EC @ 2 ml/l watef),
(Morter 48 EC @ 1 ml/l water) and g (Vitabryl 85 WP @ 34.4 g/l water). Significantly
the highest number (6.00) of red pumpkin beetles a@served in control plots {g. In
young leaf, no significant difference was obsereadhe number of red pumpkin beetle
appeared within 01 to 07 April {lweek) among the plots treated with 10 different
management tactics.

Similarly, on the second week (within 08 to 14 Apron mature leaf, no red pumpkin
beetle was recorded in; Treated plots. The second lowest number was obddrv T,
plots (0.92) which was statistically similar to sigoof T (1.00), T, (1.00) and 7 treated
plots (1.00) followed by dplots. No significant difference was observed oa thean
number of red pumpkin beetles among the plotsddewith Ts Ts and T. Significantly
highest number (5.00) of red pumpkin beetles waseked in control (f). At young
leaf, no significant difference was observed on thember of red pumpkin beetle
appeared within 08 to 14 April T2week) among the plots treated with 10 different
management tactics (Table 1).

On the & week (within 15 to 21 April), in mature leaf of eat gourd, no red pumpkin
beetle was appeared ing Treated plots which was statistically similar twse of T
(0.37), 15 (0.33), T, (1.00), T, (1.50), T, (1.67), and ¥ (2.00) treated plants but they were
significantly different from other treated plotdgfificantly the highest number (9.50) of
red pumpkin beetles was observed in control pldtg).(In young leaf, no significant
difference was observed on the number of red pumpkitle among the plots treated
with 10 different management tactics (Table 1)slevident from this table that mature
leaf support more number of RPB compared to thatoohg leaf and the population of
RPB gradually increased front fio 3¢ week.
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Table 1. Effect of management tactics on the incidence of red pumpkin beetle (RPB) after
different weeks of their applications on young and matur e leaves of sweet gourd

Treatment Mean number of RPB per day on mature and youngekeavdifferent weeks
1% week 2" week 37 week
(01-07 April) (08-14 April) (15-21 April)
Mature leaf Young | Mature leaf| Youngleaff Matureleaf  Young
leaf leaf
Ty 1.00c 0.0 10c 0.0 1.67 cd 0.0
T, 1.00c 0.0 1.07c 0.33 1.50 cd 0.33
Ts 0.00d 0.0 0.0d 0.0 0.33d 0.0
T, 0.37d 0.0 0.92c 0.0 0.78d 0.33
Ts 3.00b 1.0 2.33b 0.67 2.0cd 0.67
T 2.00b 0.0 3.33b 0.33 40b 0.67
T, 2.00b 0.0 2.33b 0.0 1.0d 0.67
Ts 150b 0.0 2.0 bc 0.0 2.67c 0.33
Te 0.33d 0.0 10c 0.0 0.67d 0.0
T 6.00 a 15 5.0a 1.0 95a 1.0
F value 2.51 NS 2.49 NS 3.54 NS
CV % 11.30 8.74 10.23 7.56 12.36 13.12

In a column, means followed by different ledtare significantly different at 5 % level by Duntsa
Multiple Range Test (DMRT).

Values are averages of 3 replications.

Figures within parentheses are the transfovaites based on Square root transformatio(x{+ 0.5)}.

Ti= planting of musk melon as trap crop=Thand picking of adult RPB,s¥ use of
mosquito net barrier, ;£ Forwatap 4G @ 4 g/plant twice at 10 days interVak
Forwatap 4G @ 3 g/plant twice at 10 days interVg, Emithion 50 EC @ 2 ml/L of
water twice at 7 days interval; T Morter 48 EC @ 1 ml/L of water twice at 7 days
interval, Te= Vitabryl 85 WP @ 3.34 g/L of water twice at 7 dapterval, 5= Nitro
505 EC @ 1 ml/L of water twice at 7 days intervadl ;= untreated control.

Effect of management tactics on movement of RPB during different hours of the
day: The movement of the adult RPB particularly theirverment on upper and lower
leaf surfaces during different hours of the dayfiscted by management tactics and the
mean number of beetles recorded during 6 obsenadtidays from 14 to 49 DAT and
percent reduction over control on the upper ancetaurfaces of leaves per plant at 7:00
AM, 10:00 AM, 1:00 PM and 4:00 PM of the day in akated plots are presented in
Table 2.

At 7:00 AM, the mean number of RPB per plant waghlr on upper leaf surface than
that of the lower leaf surface in all the treatéat At 10:00 AM, the similar trend of the

mean number of adult RPB per plant on upper aneéddeaf surfaces in all the treated
plots was observed. At 1:00 PM, the mean numbadaft RPB per plant was higher on
lower leaf surface than that of the upper leafesefin all the treated plots. At 4:00 PM,
the mean number of adult RPB per plant was higharpper leaf surface than that of the
lower leaf surface in all the treated plots (Tad)eThus, from the findings of this study it
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can be concluded that the general trend of the maeaber of adult RPB per plant in all

treated plots including the untreated control iatkcthe higher number of the adult
beetles was at 7:00 am on the upper surface a@@pm on the lower surface of leaves.
The behavioural biology of the adult RPB as expméghrough the distribution of the

beetles on the upper and lower leaf surfaces obd plant during different hours of a day
can be helpful for devising the mechanical and ébahcontrol strategies. The adult RPB
are more abundant on the upper leaf surfaces thaheolower leaf surfaces during the
early hours of the day before 10:00 am (Table 2).

The polarized light orientation at morning and &ft®n hours of the day enables insects
to maintain a steady course across open, unfamiidgiory when sun navigation or
orientation by landmarks is not possible (Atkin878). Therefore, the incidence of RPB
in sweet gourd was higher during these periodsials evident that the beetle number
decreased with the increase of sunshine and pirydiigh temperature during middle of
the day. In general, phytophagous insects alwaysdagcorching sun to protect
themselves from desiccation (Atkins, 1978; Chapri&78). In this situation, they tried
to conceal them under soil, leaves and debris. hBrgynlight with high prevailing
temperature is always unfavourable for phytophagoseacts including coleoptera (Hill,
1983).

Table 2. Effect of management tactics on the movement of red pumpkin beetles on the
upper and lower leaf surfaces of pumpkin plants observed at different hours

Treatments Mean number of adult RPB per plant pgrad hours

7:00 am 10:00 am 1:00 pm 4:00 pm
ULS | LLS ULS | LLS ULS | LLS ULS | LLS
T, 0.35 0.24 0.37 0.28 0.07 0.10 0.41 0.31
(93.0) (88.0) (93.6) (87.3) (90.3) (92.6) (90.2) (73.7)
T, 0.41 0.32 0.49 0.34 0.10 0.13 0.52 0.42
(91.8) (84.0) (915) (85.2) (86.1) (90.4) (87.6) (64.4)
T3 0.00 0.00 0.00 0.00 0.04 0.06 0.08 0.04
(100) (100)  (100) (100) (94.4) (95.6) (98.1) (96.6)
T, 0.31 0.33 0.56 0.55 0.09 0.18 0.38 0.39
(93.8) (83.5) (90.2) (75.1) (87.5) (86.7) (90.9) (66.9)
Ts 2.15 0.98 2.21 1.01 0.21 0.23 1.12 0.56
(57.0) (51.0) (615 (54.3) (70.8) (82.9) (73.3) (52.5)
Te 3.12 1.04 3.15 1.11 0.23 0.27 1.76 0.63
(37.6) (48.0) (45.1) (49.8) (68.1) (80.0) (58.1) (46.6)
T, 2.00 0.87 2.12 0.92 0.29 0.33 1.10 0.45
(46.0) (56.5) (63.1) (58.4) (59.7) (75.6) (73.8) (61.8)
Tg 1.38 0.68 1.39 0.71 0.19 0.26 1.31 0.48
(72.4) (66.0) (75.8) (67.9) (73.6) (80.7) (68.8) (59.3)
To 0.28 0.32 0.57 0.46 0.08 0.09 0.46 0.14
(94.4) (84.0) (90.1) (79.2) (88.9) (93.3) (89.0) (88.1)

Tic 5.00 2.00 5.74 2.21 0.72 1.35 4.20 1.18

All values are the mean of 6 observational dat@® ft4 days to 49 days after transplanting.
Figures within parentheses are the percent redigctiwer control.
ULS= Upper leaf surface; LLS= Lower leaf surface
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T,= planting of musk melon as trap crop=Thand picking of adult RPB, ¥ use of
mosquito net barrier, ;£ Forwatap 4G @ 4 g/plant twice at 10 days intervgE
Forwatap 4G @ 3 g/plant twice at 10 days inter¥gh Emithion 50 EC @ 2 ml/L of
water twice at 7 days interval;& Morter 48 EC @ 1 ml/L of water twice at 7 days
interval, Te= Vitabryl 85 WP @ 3.34 g/L of water twice at 7 ddgterval, 5= Nitro 505
EC @ 1 ml/L of water twice at 7 days interval ang=Tuntreated control.

The findings of the present study may be conclutied the mechanical collection and
destruction of the beetles from crop fields shothérefore, be done during study period.
During the middle of the day when the outdoor terapge becomes hot due to intense
sunlight, the adult RPB are found more on the loswafaces of leaves than on the upper
surfaces. As the adults are found on both surfatesleaf, both sides of the leaves of a
food plant must be sprayed with a suitable contaszcticide with good residual action
and low mammalian toxicity for the effective contod the adult beetles.
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