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Preliminary observations of autumn feeding of USDA-ARS Russian honey
bees to enhance flight performance during almond pollination

Robert G. Danka and Lorraine D. Beaman
USDA-ARS Honey Bee Honey Bee Breeding, Genetics and Physiology Laboratory, 1157 Ben Hur Road, Baton Rouge, Louisiana 70820

Summary

We attempted to increase bee populations of Russian and Ital-
ian honey bee colonies by feeding two pounds of patties of bee-col-
lected pollen in October and November, and comparing fed colo-
nies to unfed colonies of both types (n=16 per treatment group) in
late winter. Flight activity of colonies in the four treatment groups
was monitored electronically with ApiSCAN Plus® counters on
17-25 February 2006 while the colonies were used for almond pol-
lination. At the beginning of almond bloom, the mean area of sealed
brood was 56% greater in the fed colonies (both bee types) than
in the unfed colonies. Adult bee populations were 17% larger in
the fed group but this increase was not significant. Bee populations
and brood populations both were similar for Russian and Italian
bees (i.e., when feeding groups were combined). Changes in bee
and brood populations did not differ statistically between Russian
and Italian colonies. Flight activity during almond pollination was
affected neither by feeding treatment nor by bee stock, presumably
because these factors did not influence populations of adult bees.
Flight activity was significantly affected by temperature, adult bee
population and period of the day. The results showed that supple-
mental feeding maintained adult bee populations in Russian colo-
nies through winter; more extensive or earlier feeding may increase
bee populations.
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Introduction

USDA-ARS developed Russian honey bees (Apis mellifera)
primarily to provide U.S. beekeepers with a stock that resists par-
asitic mites and that has good honey production (Rinderer e al.
2005). These bees are now being used to help fill the recent in-
creased demand for colonies to pollinate almonds in California in
late winter. We previously found that Russian and Italian colonies
that had equal adult bee populations during almond bloom had
similar flight activity (Danka er al. 2006). However, Russian colo-
nies often had less flight activity because they were less populous
on average than Italian colonies. Those observations raised the is-
sue of whether stimulative feeding of Russian colonies before al-
mond pollination can enhance bee populations and flight activity
during almond bloom. The situation is of practical importance for
beekeepers who need to meet rental contracts. It also is of interest
from the standpoint of behavioral ecology, as it is unknown whether
these northern-adapted bees can be made to expand their popula-
tions in the autumn or winter. Supplemental protein supplied in the
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autumn or winter previously has been shown to boost non-Russian
bee populations during the time of almond bloom (Peng ez al. 1984,
DeGrandi-Hoffman ez al. 2008).

We began to address this question with exploratory feeding
trials with colonies overwintering in Louisiana in two years prior to
the results presented here. Mid-winter (January) feeding of two for-
mulations of a commercial pollen substitute yielded no appreciable
population expansion in either Russian or Italian bees in February
or March 2004; Italian colonies were larger than Russian colonies
whether fed or not. We then chose to evaluate natural bee-collected
pollen as a supplement. A test of feeding one pound of pollen in No-
vember 2004 indicated that fed Russian colonies had greater popu-
lations of bees and brood than unfed Russian colonies in February
and March 2005. The trial described here is a larger investigation
of the effect of feeding pollen in autumn on population expansion
and resultant flight activity of Russian bees during almond pollina-
tion. There is no standard regime among beekeepers for feeding
supplemental protein in autumn. We chose to feed two pounds of
supplement because this amount sometimes is given by commercial
beekeepers, and also was the amount used in a recent autumn feed-
ing test of a new protein supplement (Feedbee®; Saffari ez al. 2004)
which resulted in larger bee populations in the following April (A.
Saffari, pers. comm.).

Materials and Methods

Colonies were established in spring and summer 2005 in co-
operation with a commercial beekeeper in central Louisiana. Rus-
sian queens from four commercially available lines (Rinderer et al.
2005) were mated to Russian drones at isolated research mating sta-
tions maintained by our laboratory. Italian queens were reared from
commercial stock [Bordelon Apiaries (Moreauville, LA) and Ohio
Queen Breeders (Worthington, OH)] and open-mated to drones of
the same sources. All colonies were kept on six-way pallets, with
colonies of one stock per pallet and with colonies of both stocks
kept in two apiaries.

The population of adult bees and the area of sealed brood
of each colony were measured to the nearest 10% coverage of a
deep Langstroth comb in late October 2005. The 32 Russian and
32 Italian colonies selected for use, and the fed and unfed groups
within these stocks, initially had equal populations of adult bees
and equal amounts of sealed brood (Fig. 1). Half of the colonies
of each stock were given supplemental pollen in the form of pat-
ties made of bee-collected, autumn pollen mixed with 15% sucrose
syrup (66% solids) by volume. The ‘fed’ colonies each were given
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