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RESEARCH NOTE

Influence of pollination by honey bee (Apis cerana indica F.) on the yield parameters 
of bottle gourd
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ABSTRACT: The effect of different modes of pollination on quantitative parameters of bottle gourd was studied 
during kharif 2019 at Navsari Agricultural University, Navsari. The different quantitative parameters like the number of 
fruits/plant, per cent fruit set, per cent malformed fruit, fruit diameter, fruit weight, yield, and yield/ha were maximum 
in open pollination (5.38, 59.67%, 25.09%, 6.84cm, 961.24g, 5.17 kg/plant and 25,836 kg/ha, respectively) compared 
to pollination with Apis cerana indica (5.14, 54.03%, 20.43%, 6.76cm, 878.57g, 4.52 kg/plant and 22,607 kg/ha, 
respectively). The number of fruit drops was maximum in pollination with A. cerana indica (4.57), followed by open 
pollination (3.69). In the treatment of pollination without insects, no fruit formation was observed. The cost-benefit ratio 
was highest in open pollination (22.49:1) compared to pollination with A. cerana indica (4.69: 1).  
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Bottle gourd, Lagenaria siceraria (Molina) Standl. 
(F: Cucurbitacea) is an important multi-purpose 
vegetable grown for its leaf, fruit, and seed. In Ayurveda, 
bottle gourd is advocated for treatment of diabetes 
mellitus, hypertension, liver diseases, weight loss and 
other associated benefits (Prajapati et al., 2010). Being a 
monoecious crop, bottle gourd is mostly cross pollinated. 
There are several studied undertaken to seen the impact 
of Apis cerana on crop yield and productivity which 
showed that pollination by A. cerana increased fruit and 
seed set, increased the quality of fruit and seeds, and 
reduced premature fruit drop (Koetz, 2013; Kumar et al., 
2021). Different types of pollinator fauna are available 
for the pollination of the bottle gourd. Among available 
pollinator insects, honey bees are the major pollinator 
(Ipsita Panigrahi, et al., 2018) and they also contribute 
in the increasing of yield and quantitative parameters of 
bottle gourd. But, the detailed information on pollinator 
complex and role of pollinators on quantitative 
improvement of the bottle gourd is very scanty. There 
for present study is directed to access the role of honey 
bee, A. cerana indica F. on quantitative parameters of 
bottle gourd.

The study was carried out during kharif (July-
December 2019) at college farm, Navsari Agricultural 
University, Navsari, Gujarat. Bottle gourd crop (MGH 
4- WARAD) was sown in three plot measuring 12m × 
12m size comprising three treatments. Planting was 
done with a spacing of 2×1 m between plants. The 
cultural operations were done as and when required. In 
the treatments, treatment number one (T1) comprises of 

open pollination means free excess to insect pollinators 
were made available to pollinate the flowers. In the 
treatment number second (T2), plants were covered with 
mosquito net 10m × 6m × 3m to prevent the entry of 
insect pollinators. In the third treatment (T3), plants were 
covered with mosquito net and bee pollination was done 
by placing one healthy colony of Apis cerana indica F. 
containing four frames at the 10% flowering. The plots 
were kept unsprayed throughout the crop season. To 
study the effect of bee pollination on the yield parameters 
of bottle gourd in all treatments, in each replication three 
plants were tagged and observations were recorded on 
number of flowers per plant, number of fruits, number 
of fruits drop, per cent fruit set, healthy and malformed 
fruits per plant, diameter of fruit, weight of fruit, yield 
per plant, yield per hectare and economics. The collected 
data were analyzed statistically.

Among the different treatments, (T1) open pollination, 
(T2) pollination without insect and (T3) pollination with 
A. cerana, the mean number of male and female flowers 
per plant was observed that 46.76, 46.71, 47.61 and 9.04, 
9.47, 9.71 respectively. The analysis of data revealed that 
there were non-significant differences among different 
treatments with respect to male and female flowers. 
The number of fruits per plant as affected by different 
pollination treatment revealed that maximum number 
of fruits per plant was recorded in treatment of open 
pollination (5.38) which was followed by the treatment 
of pollination with A. cerana indica (5.14). There was no 
fruit set recorded in treatment (T2) pollination without 
insect (Table 1). The present findings are more or less in 
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Artificial diet for mass-rearing of melon borer, Diaphania indica (Saunders)
(Lepidoptera: Pyralidae)
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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.

Keywords: Diaphania indica, artificial diet, reproductive potential, mass production

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
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conformity with reports of Walters and Bradley (2006) 
observed that addition of honey bee increased the fruit 
number per hectare in Cucurbita spp.

As regard the number of fruit drop affected by different 
pollination treatments, the highest number of fruits drop 
were observed in pollination with A. cerana indica 
(4.57) followed by open pollination (3.66). There was 
no any fruit drop recorded in treatment (T2) pollination 
without insect. On the basis of number of female flower 
and number fruit set, the percent fruit set was worked 
out for each treatment. The analysis of data revealed that 
maximum per cent fruit set was observed in treatment 
(T1) open pollination (59.67%) followed by pollination 
with A. cerana indica (54.03%). There was no any fruit 
set recorded in treatment (T2) pollination without insect 
(Table 1).

The present results endorsed by the finding of Shwetha 
et al. (2012) reported in cucumber that highest number 
of fruit set was observed in case of open pollination 
(94.60%) compared to honey bee pollination. Srikanth 
(2012) observed in bottle gourd that fruit set was 
maximum in open pollinated plot with use of attractant 
compared to open pollination without attractant. 
However, Alam and Quadir (1986) reported that fruit 
set of L. siceraria pollinated by honey bee (Apis cerana) 
was 15 per cent compared with hand pollinated flowers 
(8.33%) and isolated plants (3.33-5.00%). Singh (2002) 
observed that due to bee pollination fruit set increases up 
to 30 to 100 per cent in muskmelon. Hossain et al. (2018) 
reported highest fruit set in cucumber by hand pollination 
(70.68%) compared to other mode of pollination.

The number of healthy and malformed fruits was 
recorded separately for each treatment and per cent 
malformed fruits were worked out and presented in 
Table 1. The data on per cent malformed fruits revealed 

Table 1. Yield parameters of bottle gourd affected by different pollination treatments

Figures in the parentheses are arc sin transformed value
*figure indicate square root transformed value

Treatment
No. of 
fruits/
plant

No. of 
fruit 
drop

Per cent 
fruit set

Per cent 
malformed 

fruit

Fruit 
diameter 

(cm)

Fruit 
weight (g)

Yield 
(kg/

plant)

Yield 
(kg/ha)

BC 
ratio

T1 : Open pollination 5.38 3.69* 59.67 (50.58)
25.09 

(30.06)
6.84 961.24 5.17 25,836 22.49:1

T2: Pollination without insect 00.00 00.00*
00.00

(00.00)
00.00 

(00.00)
00.00 00.00 00.00 00.00 00:1

T3: Pollination with A. cerana indica 5.14 4.57* 54.03 (47.31)
20.43 

(26.87)
6.76 878.57 4.52 22,607 4.69:1

SEm. ± 0.16 0.25 1.15 1.48 0.19 28.44 0.21 1069.08
CD (p=0.05) NS NS NS NS NS NS NS NS
CV (%) 7.87 9.30 6.23 13.82 6.39 8.18 11.68 11.68

that maximum per cent of malformed fruits were 
recorded in treatment of (T1) open pollination (25.09%) 
followed by treatment (T3) pollination with A. cerana 
indica (20.43%). No malformed fruits were recorded in 
treatment (T2) pollination without insect (00.00%). The 
present finding is in close agreement with Meena Thakur 
and Rana (2008) reported in cucumber that maximum 
per cent of misshapen fruits was in open pollination 
(20.05%) followed by hand (14.1%) and honey bee 
(8.05%) pollination. Hossain et al. (2018) recorded in 
cucumber that per cent of misshapen fruits (24.35%) was 
maximum in without honey bee pollination.

The diameter of fruit was measured by vernier 
caliper and analyzed statistically. The data on diameter 
of fruits revealed that maximum average fruit diameter 
was recorded in treatment (T1) open pollination 
(6.84cm) followed by (T3) pollination with A. cerana 
indica (6.76cm). The present results are more or less in 
conformity with Hossain et al. (2018) observed that in 
cucumber fruit diameter (27.1cm) was highest in hand 
pollination compared to other mode of pollination. 
As regard the weight of fruit affected by different 
pollination treatment, the maximum average fruit weight 
was recorded in the treatment (T1) open pollination 
(961.24g) followed by pollination with A. cerana indica 
(878.57g). The present findings are in line with the reports 
of Shwetha et al. (2012) found in cucumber that fruit 
weight was maximum in open pollination (1619.09g) 
compared to honey bee pollination and among different 
bee species, the fruit weight (1510.68g) was maximum 
in pollination with A. cerana indica. Srikanth (2012) 
observed in bottle gourd that fruit weight were maximum 
in open pollinated plots with attractant compared to open 
pollination without attractant. However, Meena Thakur 
and Rana (2008) stated that in cucumber weight of 
fruits (1184.5g) was highest in honey bee pollination as 
compared to other mode of pollination.
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The data on average fruit yield of bottle gourd 
revealed that highest average fruit yield per plant was 
recorded in treatment of open pollination (5.17 kg/plant) 
followed by treatment of pollination with A. cerana 
indica (4.52 kg/plant). There was no fruit set observed 
from treatment (T3) pollination without insect. The 
present findings are more or less in conformity with 
Singh (2002) reported that A. mellifera plays a key role 
in pollination of muskmelon and improve the fruit yield 
in protected condition. Motzke et al. (2015) reported 
that flower visiting bees were responsible for 75 per cent 
increased in yield. The benefit cost ratio was  highest in 
open pollination (22.49:1) followed by pollination with 
A. cerana indica (4.69:1). In case of pollination without 
insect, no any income obtained due to absent of fruit per 
plant (Table 4). 

From above results it can be concluded that, the 
availability of pollinators fauna is very essential for the 
fruit formation in bottle gourd, without pollinators there 
were no fruit formation in bottle gourd and ultimately 
no yield. There was no any difference between different 
quantitative parametric value and it was almost same 
in both, open pollination and honey bee pollination but 
cultivation in protected condition increase the cost of 
cultivation ultimately lead to lower profit.
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