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Preference of pumpkin beetles, Aulacophora spp. (Coleoptera: Chrysomelidae) to 
different cucurbitaceous hosts
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ABSTRACT: Preference for two species of pumpkin beetles, i.e. Aulacophora foveicollis (Lucas) and Aulacophora 
intermedia (Jacoby) (Galerucidae: Coleoptera) towards six cucurbitaceous hosts were evaluated at the Department of 
Entomology, Faculty of Agriculture, Annamalai University, Tamil Nadu, India. In the field evaluation, the population 
of A. foveicollis was the highest in pumpkin (12.83 adults/ plant) and least in snake gourd (0.61 adults/ plant). However, 
the population of A. intermedia was the maximum in bottle gourd (11.89 adults/ plant) and was least in bitter gourd (5.17 
adults/ plant). In the laboratory free choice test, A. foveicollis preferred pumpkin, while A. intermedia preferred ridge 
gourd. Bitter gourd was the least preferred by both species. A similar preference pattern was observed in the confinement 
test also. Orientation assay using an olfactometer revealed that preference towards different hosts by A. foveicollis was 
bottle gourd> pumpkin >ridge gourd, cucumber >snake gourd > bitter gourd, and that of A. intermedia was ridge gourd 
> bottle gourd > pumpkin > cucumber > snake gourd > bitter gourd. The maximum number of trichomes recorded on the 
bottle gourd was followed by the snake gourd, whereas less trichome density was recorded on the cucumber. Trichome 
density had a significant positive correlation with the A. intermedia population and a non-significant negative correlation 
with A. foveicollis. 
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INTRODUCTION

Red pumpkin beetles are predominant pests of 
cucurbitaceous vegetables (Raman and Annadurai, 1985). 
Three species of red pumpkin beetles, viz., Aulacophora 
foveicollis,  A. cincta, and  A. intermedia  (Galerucidae: 
Coleoptera), inflict severe damage from the seedling 
to maturity stage. The adults of  A. foveicollis  are red-
coloured, while A. cincta are grey with black having a 
glistening yellow-red border, and A. intermedia are blue 
in colour. The female can lay 150-300 numbers of eggs. 
The grubs feed on the roots portion, and adults feed 
on leaves and flowers, and the resultant damage range 
extends from 35% to 75% (Saljoqi and Khan, 2007). 
The response of Aulacophora spp on the cucurbitaceous 
hosts differs, and it can be exploited for the behavioural 
management of the beetle. Hence, the preference of 
two species of red pumpkin beetles  viz., Aulacophora 
foveicollis (Lucas) and Aulacophora intermedia (Jacoby) 
towards six cucurbitaceous hosts were evaluated under 
laboratory and field conditions.

MATERIALS AND METHODS 

In situ preference of pumpkin beetles

The field evaluation was carried out at the Department 
of Entomology, Faculty of Agriculture, Annamalai 
University, Tamil Nadu, India. The seeds of cucurbitaceous 

vegetables  viz., pumpkin (Cucurbita maxima  Linn.), 
bottle gourd (Lagenaria siceraria  (Molina) Standl.), 
ridge gourd (Luffa acutangula  Linn.), snake gourd 
(Trichosanthes cucumerina  Linn.), bitter gourd 
(Momordica charantia  Linn.) and cucumber (Cucumis 
sativus  Linn.) were procured from commercial seed 
stores and local farmers. The field experiments were 
laid out in a Randomized Block Design in a plot size 
of 2.5m×2.5m, and three such replicated plots were 
maintained. Regular agronomic practices were followed. 
To evaluate the preference of red pumpkin beetles 
towards different cucurbitaceous crops, the population 
of beetles was recorded between 6 am and 8 am when 
the feeding activity is more. The number of adult beetles 
on the leaves, flowers, and stems of three plants were 
counted at 15, 30, 45, 60, 75, and 90 days after sowing, 
and the data were pooled together.  

Mass culturing of pumpkin beetles

For the laboratory experiments, a homogenous 
population of red pumpkin beetle cultured on the 
pumpkin was used. Plants were raised in cement pots 
(50 cm × 30 cm × 30 cm) and caged using a 1.5m × 
1.5m × 2m sized net cage. Two species of red pumpkin 
beetles, A. foveicollis and A. intermedia were collected 
from the experiment field and released into separate 
cages. Periodically fresh plants were placed inside the 

112
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ABSTRACT:The melon borer, Diaphania indica (Saunders) (Lepidoptera: Pyralidae), is a serious pest of tropical and
subtropical cucurbitaceous vegetables. A suitable artificial diet is desirable for producing uniform insects for commercial
purposes or research. Four new artificial diets (D-1, D-2, D-3 and D-4) and bitter gourd, the natural host plant of D. indica,
were used for rearing D. indica, and the life parameters were compared. The results indicated that insects could complete a
full life cycle after 3 generations, only when the larvae were fed bitter gourd or the diet D-1.The new artificial diet, D-1 was
formulated based on bitter gourd leaves, Momordica charantia (L.) and chick pea, Cicer arietinum L. Developmental
parameters like egg hatching, larval duration and longevity of the adult reared on the D-1 artificial diet were found to be
significantly improved relative to the other three diets (D-2, D-3 and D-4), but were not significantly better than those reared
on the host-plant bitter gourd. However, the rearing efficiency (i.e., larval - pupal survival, developmental duration of pupa
and fecundity of adults,) on the D-1 diet was on par with the rearing efficiency on bitter gourd. There were no significant
changes in reproductive potential after five successive generations of rearing on the new diet. These results indicated that
the newly developed diet could serve as a viable alternative to bitter gourd plant for continuous rearing of D. indica.
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INTROUCTION
Diaphania indica (Saunders) (Lepidoptera :

Pyralidae), known as melon borer, is one of the key pests
of cucurbitaceous vegetables like cucumber, muskmelon,
gherkin, bottle gourd, bitter gourd, snake gourd and so
on (Pandy, 1977; Ravi et al., 1998; Tripathi & Pandy,
1973, Segeren 1983, Viraktamath et al., 2003). D. indica
has been reported from South America, the Indian
subcontinent, Far East, South East Asia, the Pacific
islands, Australia, and Africa, as causing damage to one
or the other cucurbit round the year (Ke, Li, Xu &
Zheng, 1988; Peter & David, 1990; Ravi et al., 1997,
1998; Radhakrishnan & Natarajan, 2009, Capinera, 2001;
Peter & David, 1991). The larvae of D. indica feed on
flowers, leaves and fruits of cucurbits and cause 14% -
30% yield loss in different cucurbit crops (Jhala et al.,
2005; Singh and Naik, 2006). In order to make and
streamline pest control strategies, studies must be focused
on the biology, bionomics, behaviors, and ecology of the
pest. One has to coordinate these studies for the
availability of a nonstop and satisfactory supply of high
quality experimental insects. Development of artificial diet
has a distinct advantage in that the insect can be reared

throughout the year.There were not many serious
attempts to mass multiply D. indica in the laboratory.
However Ranganath et al. (2006) concentrated on
developing a cost-effective mass rearing techniques for
D. indica. Nevertheless, there are various issues related
to the artificial diet for the continuous rearing of this
species. The disadvantages include difficulty in the
accessibility of some of the components such as tender
gherk in fruit powder throughout the year and incapability
of the diet tosupport the egg and first instar development.
Therefore, artificial diet for this species should be
enhanced for nonstop rising in the laboratory to deliver
a large amount of uniform insects. Hence the point of
this study was to build up an artificial diet suitable for
the constant rearing of D. Indica without a loss of vigor
or reproductive potential.

MATERIALS AND METHODS
Experimental insects

A laboratory culture of D. indica was established in
the Bio control laboratory of Indian Institute of
Horticultural Research (ICAR-IIHR), Bengaluru, India
(12
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Table 1. Field incidence of Aulacophora foveicollis on different cucurbits

Table 2. Field incidence of Aulacophora intermedia on different cucurbits

*Mean of three replications. Values in parenthesis are square root transformed. Value with different alphabets differs 
significantly.

Mean of three replications. Values in parenthesis are square root transformed. Value with different alphabets differs 
significantly

Host
Number of adult / plant

Mean15 DAS 30 DAS 45 DAS 60 DAS 75 DAS 90 DAS

Pumpkin 1.33
(1.52)b

6.00
(2.64)c

17.67
(4.31)d

22.67
(4.86)f

16.33
(4.16)e

13.00
(3.73)c 12.83

Bitter gourd 0.00
(1.00) a

1.33
(1.52) a

2.67
(1.91) a

5.33
(2.51)c

1.67
(1.62)b

1.33
(1.52)b 2.06

Bottle gourd 1.00
(1.41)b

4.33
(2.30)b

5.33
(2.51)b

11.33
(3.51)d

13.67
(3.82)d

0.00
(1.00) a 5.94

Ridge gourd 1.67
(1.62)bc

4.67
(2.37)bc

5.33
(2.51)b

3.00
(1.97)b

1.33
(1.52)b

0.33
(1.13) ab 2.72

Snake gourd 0.00
(1.00) a

1.33
(1.52) a

2.33
(1.82) a

0.00
(1.00) a

0.00
(1.00) a

0.00
(1.00) a 0.61

Cucumber 2.33
(1.82)c

6.00
(2.64)c

13.33
(3.78)c

15.67
(4.08)e

7.00
(2.82)c

0.33
(1.13) ab 7.44

S.Ed. 0.10 0.14 0.11 0.12 0.09 0.18
C.D. (p=0.05) 0.24 0.32 0.25 0.27 0.21 0.42

Host
Number of adult / plant

Mean15 DAS 30 DAS 45 DAS 60 DAS 75 DAS 90 DAS

Pumpkin 1.33
(1.52) a

4.67
(2.37)bcd

13.67
(3.82) c

16.33
(4.16) de

7.67
(2.94) b

0.67
(1.27) a 7.39

Bitter gourd 1.33
(1.52) a

4.33
(2.30)bc

5.33
(2.51) a

7.67
(2.94) a

12.33
(3.64) c

0
(1.00) a 5.17

Bottle gourd 3.33
(2.07) b

5.33
(2.50) cd

8.33
(3.05) b

17.67
(4.31) e

21.67
(4.76) d

15
(3.99) d 11.89

Ridge gourd 6.67
(2.76) c

12.33
(3.65) d

7.67
(2.94) b

11.67
(3.55) c

5.67
(2.57) a

0.33
(1.13) a 7.39

Snake gourd 2.33
(1.82) b

1.33
(1.52) a

7.33
(2.88) b

15.67
(4.08) d

19.67
(4.54) d

8.33
(3.05) c 9.11

Cucumber 2.67
(1.91) b

3.67
(2.15) b

7.67
(2.94) b

10.33
(3.36) b

8.33
(3.05) b

2.33
(1.82) b 5.83

S.Ed. 0.11 0.15 0.11 0.07 0.10 0.15
C.D. (p=0.05) 0.25 0.33 0.24 0.16 0.22 0.33
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cages, and the test insects were allowed to multiply 
within the cage and used for laboratory experiments. 

In vivo feeding preference of pumpkin beetles towards 
selected hosts by free choice

The preference of pumpkin beetles towards various 
hosts was evaluated under a completely randomized 
design under laboratory conditions of 28±20C and 90 
per cent relative humidity. Fresh and insect damage-free 
leaves of the six cucurbit hosts were collected from the 
experimental field. Leaf discs (3.7 cm2) were excised 
from the respective hosts and were placed at equidistance 
on a moist filter paper inside plastic Petri plates (20 cm 
dia). Overnight pre-starved adult beetle was released 
inside @ one per Petri plate. Three replications were 
maintained for both species of red pumpkin beetles. Leaf 
area fed was calculated using graph sheets at 12, 24, and 
48 hrs after the adult release.

In vivo feeding preference of pumpkin beetles towards 
selected hosts under confinement

Leaf discs of 3.7 cm2 excised from the six cucurbit 
hosts were individually placed on filter paper inside 
plastic Petri plates (9 cm diameter). One overnight pre-
starved adult beetle was confined to feed on the leaf 
discs. Three replications were maintained for each host 
and both species of red pumpkin beetle. Leaf area fed 
was calculated using graph sheets at 12, 24, and 48 hrs 
after the adult release.

In vivo evaluation of orientation of pumpkin beetles 
towards selected hosts

The olfactory preference of  A. foveicollis  and  A. 
intermedia  towards different hosts was evaluated using 
an olfactometer (Mascot Enterprises, Coimbatore, 
India). Finely chopped leaves of selected host plants 
were kept in different hands of an olfactometer @ three 
hosts at a time. The evaluation was done for all six hosts 
by replacing the hosts. Twenty-five beetles pre-starved 
overnight were released at the centre of the olfactometer 
per set. The central chamber was vacuumed, and mild air 
was sent through the opening of the hands. Beetles were 
also replaced when the hosts were replaced in the hands. 
The number of insects oriented towards the different hosts 
was recorded. Each experiment was repeated thrice. The 
orientation of red pumpkin beetles towards other hosts 
was calculated in percentage.

Estimation of diversity and density of trichomes on 
selected cucurbit hosts     

To identify the reasons for the preference for red 
pumpkin beetle, the density and types of trichomes 

present in the abaxial and adaxial leaf surfaces and 
petioles of the selected hosts were estimated based on 
micromorphology description for cucurbits given by Ali 
and Al-Hemaid (2011). One square centimetre section 
was cut from the leaves of specified hosts. The sectioned 
samples were observed under a compound microscope 
(10 X magnification). The number of trichomes and types 
of trichomes was counted and expressed as trichome 
density per square centimetre area. 

 Statistical analysis

  The data obtained from the field and laboratory 
evaluation were analyzed statistically as per the methods 
described by Panse and Sukhatme (1978).  

RESULTS AND DISCUSSION

Incidence of  A. foveicollis  and  A. intermedia  on 
selected hosts

The field incidence of red pumpkin beetles was noticed 
in all the test hosts. At 15 DAS, the maximum population 
of A. foveicollis was recorded on cucumber, followed by 
ridge gourd, pumpkin, and bottle gourd, as against no 
population on the bitter gourd and snake gourd. Similarly, 
a higher preference for red pumpkin beetles towards 
cucumber was observed by Mahmood et al. (2005), Khan 
(2015), and Laila  et al.  (2015). The mean data shows 
that the maximum population of beetles was observed on 
pumpkins, followed by cucumber. Significant variation 
in the beetle population was observed during various 
days of observation. The hierarchy of preference towards 
other hosts was cucumber > bottle gourd>ridge gourd 
>bitter gourd (Table 1). Hassan  et al. (2012) reported 
that bitter gourd was less preferred in all the stages. 

Host preference of A. intermedia varied significantly 
among the different days of observation. In the 
early stages of crop growth, ridge gourd was highly 
preferred, whereas, in the later stages, bottle gourd 
was the most preferred. The highest mean population 
of A. intermedia was recorded on bottle gourd, and the 
lowest was on bitter gourd. The order of preference 
of A. intermedia towards other hosts was snake gourd > 
pumpkin >ridge gourd > cucumber. Similar observations 
were recorded by Vandana et al. (2001), Roy and Pande, 
1990 and Mehta and Sandhu (1992).

In vivo feeding preference of pumpkin beetles to 
selected hosts

In a free choice test, cucumber was the most preferred 
host by A. foveicollis, followed by pumpkin, bottle gourd, 
snake gourd, and ridge gourd and no leaf area consumption 
was recorded on bitter gourd. Similarly, in earlier studies, 
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Plate. A. Trichomes 
of Bottle gourd

Plate. B. Trichomes of  
Snake gourd

Table 6. Correlation between Red Pumpkin beetles and trichome density of leaves (Pearson 
correlation) 
 

 Trichome density 
A.fovicollis  
Population -0.002NS 

Feeding preference -0.563NS 
A.intermedia  
Population 0.943** 

Feeding preference 0.076NS 
 
NS- Non-significant 
*- Significant at 0.05 % level of probability 
**-Significant at 0.05 % level of probability 
 
Plate. A. Trichomes of Bottle gourd                                 Plate. B. Trichomes of Snake gourd 
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cucumber was the most preferred and bitter gourd 
was the least preferred host of  A. foveicollis  (Khan  et 
al., 2011 and Khan et al.,2012). A. intermedia registered 
the maximum consumption of ridge gourd followed 
by snake gourd, pumpkin, and cucumber; there was no 
feeding on the bitter gourd and bottle gourd (Table 3). 
In the confinement test, the maximum leaf consumption 
by A. foveicollis was on cucumber A. intermedia fed the 
maximum on pumpkins which is a deviation from the 
free choice test (Table 3).

Orientation of pumpkin beetles towards selected 
hosts

In the orientation assay, the maximum number of A. 
foveicollis  oriented towards the bottle gourd, followed 

by pumpkin, ridge gourd, cucumber, and snake gourd. 
In contrast, the orientation of  A. intermedia  was the 
maximum towards the ridge gourd. Orientation of both 
species was the minimum towards snake gourd and little 
gourd (Table 4).

Density and diversity of trichomes on the selected 
host plants and its impact on the preference of  A. 
foveicollis and A. intermedia 

Three types of trichomes, viz., Type-I (thin-walled, 
irregular shape and flattened disc at base), Type-II (Curved 
pointed apical cell) and Type-III (short, thick-walled, 
swollen at the base and pointed tip) as described by Ali 
and Al-Hemaid, (2011) were observed on the selected 
hosts. Various types of trichomes were observed in test 
hosts viz., bottle gourd (Types-I) (Plate A), snake gourd 
(Type-I, II & III) (Plate B), pumpkin (2 types) (Plate C), 
ridge gourd (1 type) (Plate D), bitter gourd (3 types) (Plate 
E) and cucumber (1 type) (Plate F) (Table.5). The highest 
number of trichomes, irrespective of types was observed 
in bottle gourd leaves followed by snake gourd and the 
lowest number of trichomes was observed on cucumber 
(Table 5). There is no significant effect of trichome 
density present in the host plants against A. foveicollis on 
population and feeding preference but a significant 
positive effect on  the A. intermedia  population (Table 
6). Dalin et al. (2008) reported that trichome density in 
various plants was suggested as the probable source of 
resistance against many soft-bodied insects. In the case 
of red pumpkin beetles, hard-bodied, coleopteran pests 
were not affected by trichomes in the selected test hosts.

CONCLUSION

Among the host plants, Pumpkin was the most 
preferred host of A. foveicollis, whereas bottle gourd was 
the most preferred host of A. intermedia in both field and 
laboratory conditions. No significant effect was observed 
between red pumpkin beetle preference and trichomes 
density.
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