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72 | Beekeeping Science

The Effect of Pollen Substitutes on the
Productivity of Apis cerana in

Indonesia

Retno Widowati, Adi Basukriadi, Ariyanti Oetari, Effionora Anwar,

Wellyzar Sjamsuridzal.

The aims of this study were to examine the preferences and productivity of A. cerana
colonies when fed on a variety of pollen substitutes.

Introduction

Beekeeping with Apis cerana Fab. has
been traditionally adopted and is a part
of natural heritage of some communities
in West Java, Indonesia. Although A.
cerana are poor honey yielders, they
require low cost management and
technology; they are adapted to cope
with pests, diseases, and predators
(Verma, 1998; Joshi et al., 2002; Pokhrel
et al., 2006; Hishashi, 2011), and require
no medication (Verma, 1598; Hishashi,
2011). Small scale beekeeping operations
benefit from A. cerana (Joshi et al., 2002).
Substitutes for pollen are necessary
during periods of pollen dearth to provide
the required nutrients thereby preventing
colonies from absconding as well as
maintaining healthy and productive
colonies (Standifer et al., 1977; De Jong
et al., 2009; Saffari et al., 2010). Providing
pollen substitute for honey bee colonies
also resulted in greater comb building,
greater brood rearing, stronger colonies
and greater hive storage (Pokhrel et al.,
2006).

Apis cerana colonies are kept traditionally
in the apiary in Bandung, West Java
using hives without movable frames.
Apis cerana build combs parallel to each
other. Productivity in A. cerana colonies
can be measured by counting the
number and circumference of the
combs before and after experiment. The
measurement of combs could only be
done at night, in order not to interfere
with the activities of the honeybees.

Pollen substitute is a protein rich mixture
of honeybee diets with no added pollen.
The most popular formula for a substitute
is soy flour, dry brewers’ yeast and dry
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Fig. 1. Map of Indonesia, Java, and the location of apiary in Bandung, West Java.

Akratanatul, 1990; Somerville, 2000;
Prakash et al., 2007; Brodschneider and
Crailsheim, 2010} with honey or sugar
syrup added to form it into pellets or
patties (Akratanatul, 1990). Yeast in
pollen substitute provides vitamin B
complex (Somerville, 2005) and yeast
protein levels are around 50% (Somerville,
2000; Somerville, 2005). Yeast plays an
important role in honeybee nutrition.
Gilliam (1979) reported that yeast
associated with honeybees could provide
enzymes, amino acids, vitamins, and
minerals to change pollen to bee bread
biochemically.

Sjamsuridzal et al. (2010) isolated yeasts
associated with A. cerana in West Java.
A yeast was identified as Candida
hawaiiana, CR 015, from the stamens of
kecubung gunung {Brugmansia suaveolens)
flowers visited by A. cerana worker
bees. As yet there is no report on the
use of local yeast isolated from honey
bees for pollen substitute. All this time
brewers’ yeast or bakers’ yeast was
widely used in pollen

Materials and Methods

The basic ingredients of the pollen sub-
stitute were soy flour {(hexane extracted
and vacuum heated afterwards), skimmed
milk powder and yeast. The yeast C.
hawaiiana CRO15 was deposited in the
University of Indonesia Culture
Collection (UICC). Yeast cells on Yeast-
Extract Malt-Extract Agar (YMA)
inoculated in to Yeast-Extract Malt-
Extract Broth (YMB) prepared for
production of biomass. Lyophilisation
technique was used for dry yeast bio-
mass. A brand of bakers’ yeast containing
Saccharomyces cerevisiae was used as
commercial yeast for comparative
purposes in pollen substitute. To make
pollen substitute patties A. cerana honey
from the apiary, water or sugar syrup
50% (w/v) were added. Four local pollen
substitutes i.e. PS-A, PS8, PS-C, P5D
and an imported pollen substitute (PSE)
were prepared for the honeybee colonies
and the ingredients are presented in
Table 1. The nutritional values of pollen
substitutes powder i.e. protein, carbo-
hydrate, fat, and ash were analyzed. The
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