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ABSTRACT

There have been many attempts to reduce the loss of Indian honey bee Apis cerana (F) colonies during the
dearth period by supplementing nectar feeding substitutes. An experiment on development and evaluation
of nectar feeding substitutes was conducted at an apiary maintained at the Division of Entomology,
SKUAST-K, Shalimar from July to September during 2020-21. Syrup containing apple juice, sugar and
mixture of both were evaluated as a diet supplement to develop an efficient feeding substitute. These include:
T,- apple juice and sugar in the ratio of 1:1; T,- apple juice and sugar in the ratio of 1.5:1; T, apple juice
alone and T,- sugar syrup in the ratio of 1:1 and compared with T, natural feeding to determine their
impact on desirable attributes of colonies. A gradual increase in the colony performance index (CPI),
space covered by eggs (sq cm), larvae (sq cm) and pupae (sq cm) was observed, which were maximum with
apple juice and sugar in the ratio of 1.5:1 viz; CPI (13.28); space covered by eggs (204.25 sq cm); larvae
(296.12 sq cm); pupae (484.41 sq cm). All parameters were found to be least in T, (natural feeding). Thus,
apple juice and sugar in the ratio of 1.5:1 (T,) was the best nectar feeding substitute.

Key words: Apis cerana, feeding substitutes, apple juice, brood, carbohydrate, sugar, colony performance index,
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Over the world, almost every place has specific MATERIALS AND METHODS
period when there is dearth of floral resources for
honey bees (Prakash et al., 2007). Carbohydrates act as
a stimulus to expand their colony and to spend active
life (Javaheri et al., 2000) and their shortage results in
reduction in the brood rearing (Pokhrel et al., 2006;

This study was undertaken at an apiary maintained
at the Division of Entomology, Faculty of Horticulture,
SKUAST-K, Shalimar from July to September during
the year, 2020-21. Twenty honey bee colonies of

Pande and Karnatak, 2013). Providing colonies with Apis cerana (10 frame strength) were evaluated. The

. . . beehives were made of homogenous material and were
supplementary feeding helps to tide over dearth period ) . i A
(Pernal and Currie, 2001; Kalev et al., 2002; Neupane of' same dimensions. Honey bee colonies were provided

and Thapa, 2005; Prakash et al., 2007). Optimum by the. four negtar substitutes ViZ.., Tl; apple juic'e and
population during dearth period ensures colony’s sugar in the ratio of 1 :1,. Tz; apple juice and sugar in the
early buildup and more foragers during subsequent ratio ofl.S:l,T3; apple juice only and T,; sugar syrup in
honey-flow time to produce more honey (Somerville the ratio of 1:1. In T, (control), no nectar substitute was

and Collins, 2007; Sihag and Gupta, 2013). It has been provided and colonies were allowed to feed naturally.
reported th;lt rice, bran, buckwheaE powder, soybean The experiment was conducted in randomized complete

in different forms, germinated pulses powder, sweet block design and each treatment was replicated four
pumpkin, turnip, malus and temperate fruits are used t1me§. Feeding .substltutes (@ 200 ml/ h“,/e) were
to feed bees during off-season (Pande et al., 2011; provided at an interval of 21 days by placing them
Pande and Karnatak. 2013: Pande and Karnatak, 201 4)’ inside the hive after filling the syrups in plastic feeders
Feeding bees with fruits, vegetables or cereals rich of d;lmen}sllog of (14x 127) with dﬂoatm% qry faf twigs
in carbohydrates, proteins, minerals and fats can be ~ >° that the bees may not get drowned in the syrup.

advantageous (Pande and Karnatak, 2013). This study Qbservatlons were recorded on colony p erforrpance
evaluated some nectar substitutes in this regard. index (CPI) as per the tool proposed by Punchihewa
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(1994), space covered by eggs, larvae and pupae (sq
cm) before treatment and on 3%, 5%, 7t 9t 15h and 21
day after feeding/ treatment. The space (sq cm) covered
by eggs, larvae and pupae in the combs was measured
with the help of wire grid device; 8x8cm (Pande et al.,
2015). Data were subjected to ANOVA using OP STAT
software with means compared at p< 0.05.

RESULTS AND DISCUSSION

All the feeding supplement treatments reveal
profound effect on colony performance index,
egg laying and brood rearing (larvae and pupae)
thereby, holding the opinion that carbohydrate is an
indispensable food. After first feeding supplement, the
maximum CPI was recorded in bee colonies provided
with nectar feeding substitute, T,; Apple juice and sugar
in the ratio of 1.5:1 (12.09), followed by T ; Apple juice
and sugar in the ratio of 1:1 (10.57). Almost similar
trend was found during second feeding. During first
feeding, CPI was almost similar at the beginning, but
a significant increase was observed after feeding on all
the combinations of substitutes. This is supported by
the findings of Vergheese and Prasad (1980). Increase in
activity of foragers and subsequent increment in brood
area in the hive due to addition of feeding substitutes
was also reported by Pande and Karnatak (2013), Pande
et al. (2014) and Pande et al. (2015). After first bee
supplement feeding, maximum egg laying was recorded
in colonies provided with nectar feeding substitute,
T,; Apple juice and sugar in the ratio of 1.5:1 (159.25
sq cm), followed by T ; Apple juice and sugar in the
ratio of 1:1 (150.54 sq cm), while the minimum was
in T,; natural feeding (93.75 sq ¢cm) followed by T,;
Apple juice alone (131.95 sq cm) and T,; Sugar syrup
in the ratio of 1:1 (141.75 sq cm). Similar trend was
found during second feeding. During first feeding,
egg laying was almost similar at the beginning, but a
significant increase was observed after feeding on all
the combinations of nectar substitutes throughout the
trial period (Table 1).

The maximum space covered by larvae was recorded
in colonies provided with nectar feeding substitute, T,;
Apple juice and sugar in the ratio of 1.5:1 (250.04 sq
cm), followed by T ; Apple juice and sugar in the ratio
of 1:1 (242.79 sq cm). Similar trend was found during
second feeding. The maximum space covered by pupae
was recorded in colonies provided with nectar feeding
substitute, T ; Apple juice and sugar in the ratio of 1.5:1
(437.58 sq cm), followed by T ; Apple juice and sugar
in the ratio of 1:1 (429.95 sq cm). Similar trend was
found during second feeding (Table 1). The reason for
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the varied increase in egg laying and brood area could be
explained by different nutritional status, consistency and
flavor of feeding substitutes as advocated by Dodologlu
and Emsen (2007). These results are in conformation
with Standifer et al. (1978), Abbas et al. (1995) and
Pesante et al. (1992). Chhuneja et al. (1993) reported
that adequate food supplements initiated healthy
colony multiplication and development throughout the
dearth period when there was scarcity of natural food
supplements. Neupane and Thapa (2005) reported that
honey bee colonies when supplemented with banana
and pumpkin syrup increased brood cells. Pande and
Karnatak (2013) too reported increase in brood area of
honey bee colonies when juices of different temperate
fruits were utilized for oft-season dietary management.
Pande et al. (2014) also reported moderate increment
in brood area when colonies were supplemented with
germinated pulses as a pollen substitute during the
dearth period. Pande et al. (2015) reported increase in
brood area when bees were supplemented with different
fruit syrups.
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