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ABSTRACT
1. Econ. Entomol. 72: 81-82 (1979)
The addition of 10% lactose or galactose to 50% (wt/wt) sucrose solution reduced the
amount of solution hoarded by Apis mellifera L. held in cages with comb pieces. Thus, bees

are able to detect lactose and galactose. Lactose and galactose were toxic in a hoarding test.
Oxytetracycline and sulfathiazole had no effect on the toxicity of lactose.

Previous experiments on the effects of various sugars
on the feeding behavior and mortality of honey bees,
Apis mellifera L., have used bees in cages without comb
available for food storage (Barker and Lehner 1976,
Barker 1977). Also, Barker and Lehner (1974) reported
that artifacts in a variety of added sugars altered syrup
uptake by combless cages of bees. I used the external
food storage behavior (hoarding; Kulindevié¢ and Roth-
enbuhler 1973) of honey bees in cages provided with
comb pieces to determine the effects of the incorporation
of lactose or galactose in sucrose syrup on syrup uptake
and storage by caged honey bees and to measure the
relative longevity of the bees fed treated and untreated
syrups. In addition, the effects of sodium sulfathiazole
or oxytetracycline added to lactose-sucrose syrup were
measured.

Materials and Methods

The 8 colonies with the best rates of survival out of
35 colonies previously surveyed for hoarding behavior
were chosen as source colonies. Brood combs contain-
ing emerging adult worker bees were removed from each
of these colonies and placed in emergence cages in a 35°
C incubator. Newly emerged worker bees, ages 0-24
h, were then collected from the combs of each source
colony and placed in groups of 30 in hoarding cages
similar to those of Kulinfevié and Rothenbuhler (1973).
Each cage was fitted with a 20-ml water vial and a 20-
ml syrup vial, but no pollen substitute was provided.
Within each replicate group of cages, the different syrup
treatments were randomly assigned. The cages were
placed in incubators held at 35° C and 50% RH.

For the lactose and galactose tests, sucrose syrup
(50% Wwt/wt) was used as the control solution and as the
base for the 4 test solutions. Lactose (Sigma Chemical
Co. L-3625) or galactose (Sigma G-0625) was individ-
ually added to aliquots of sucrose syrup at 4 and 10%
(wt/vol) rates. Each source colony was represented by
3-6 replicate groups of 5 cages, for a total of 27 cages/
treatment. Evaluations were made in July 1977. For the
drug test, sucrose and 10% lactose syrups were made as
mentioned previously. Sodium sulfathiazole (Walter T.
Kelley Co.) at 0.15 and 0.25 mg/ml and oxytetracycline
(TM 50, Walter T. Kelley Co.) at 0.7 and 1.4 mg/ml
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were added to aliquots of 10% lactose syrup. Of the
aforementioned 8 colonies, 5 were chosen as source col-
onies, and 3 replicate groups of 6 cages were tested per
colony. The evaluations were made in Sept. and Oct.
19717.

The amounts of sugar syrup removed from the feeders
were recorded daily. The quantity of syrup taken was
calculated as the sum of the total amounts removed dur-
ing the 3rd, 4th, and 5th complete days of the tests (con-
verted to ml/bee/day) to reduce the effects of daily fluc-
tuations. Bees that died in each cage were removed and
counted daily until % or more had died. Mortality was
calculated by converting the total numbers of bees that
had died after 8 and 16 complete days of testing to per-
centages of the initial cage populations to yield % dead
at day 8 and % dead at day 16, respectively. Days to
median mortality were calculated as the number of com-
plete test days until at least 2 of the bees in the cage had
died. Analyses of variance and least significant differ-
ence tests were performed on data cast as ml/bee/day of
syrup taken, days to median mortality, and % dead at 8
and at 16 days.

Results and Discussion

~

Syrup Consumption

The mean quantities of 10% lactose and 10% galac-
tose syrups taken from the feeder vials were significantly
different (P. < 0.01) relative to the 4% syrups and the
control (Table 1). Thus, in these experiments, both lac-
tose and galactose at 10% concentrations reduced the
uptake of sugar syrup by bees. Von Frisch (1967) stated
that galactose curtailed the life of bees and that ‘‘Here
the sense of taste fails to caution against dangerous
food.”” Dietz (1975) stated ‘. . . that bees with their
ability to differentiate between sweet and unsweet sugars
are, however, unable to use their sense of taste to differ-
entiate between toxic and nontoxic sugars.”” When the
bees are able to obtain and store syrup beyond the
amount they are able to consume, it becomes clear that
the addition of 10% lactose or galactose reduces the re-
moval of sugar syrup from the feeder.

I concluded that this reduced uptake occurs because
10% lactose or galactose reduces the acceptability of
sugar solutions to bees. However, this reduced accepta-
bility is only manifested when the bees are able to store
removed syrup. Thus, more information can indeed be
obtained about the acceptability of sugar solutions to
bees when hoarding is made a part of an experiment than
when it is not. Since the bees in any given cage were not
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Table 1.—Effects of lactose or galactose in sucrose syrup on bees caged with comb available for syrup storage.”

ml syrup taken/bee Days to % dead, % dead,
ondays3 +4 +5 median mortality day 8 day 16
Treatment X+SE X+SE X+SE X+SE
Sucrose 50% wt/wt 0.113+0.006a 4.9+1.1ab 14.6+1.8a
Sucrose + 4%
galactose wt/vol 0.109+0.007a 20.4+0.3a 2.6+0.5a 23.3+2.1b
Sucrose + 4%
lactose wt/vol 0.112+0.006a 12.9+0.2b 13.6+1.4c 78.4+2.0c
Sucrose + 10%
galactose wt/vol 0.076+0.005b 11.9+0.2¢c 11.4+1.4bc 94.9+0.7d
Sucrose + 10%
lactose wt/vol 0.072+0.004b 8.1+0.1d 64.6+2.6d 99.4+0.2d

* Means with same letters are not significantly different at the 0.05 level of probability as determined by LSD test.

allowed a choice, the present experiment demonstrates
nothing about preference.

The decrease in syrup uptake of +33% for 10% gal-
actose and +36% for 10% lactose cannot be accounted
for by the increase in total sugar concentration from 50%
in the controls to 60% in the 10% treatments. In another
experiment (Sylvester 1978) in which I compared syrup
uptake in a hoarding test, there was an increase as su-
crose concentration increased from 10-50% but a de-
crease of +5.5% when the concentration increased from
50-60%. However, this decrease was not statistically
significant (P < 0.05) and at most could account for
only a small part of the decreases that resulted when
10% lactose or 10% galactose was added.

Since in nature, bees collect amounts of nectar that
are beyond their immediate needs and store the excess
as honey, bees may, in fact, be able to differentiate be-
tween at least some toxic and nontoxic sugars. However,
if their immediate needs are not satisfied, they may still
collect the toxic sugars.

-

Mortality

Median mortality was not calculated for bees in the
control cages since most had not died when the test was
terminated. Mean days to median mortality were signif-
icantly different (P < 0.05) for all treatments (Table 1).
The fact that the median mortality in cages with solu-
tions of 4% lactose (X+SE = 12.9+0.2) was almost as
high as that in cages with 10% galactose (X+SE" =
11.9+0.2) further supports the statement of Barker and
Lehner (1976) that ‘. . . the galactose unit per se fails
to account for the toxicity of lactose.”” The mean %
bees dead at both days 8 and 16 (Table 1) is generally
in close agreement with the figures of Barker and Lehner

(1976) and confirm that lactose and galactose are toxic
to bees.
Drugs

Neither level of drugs had a statistically significant (P
< 0.05) effect on mean days to median mortality. For
syrup containing the high level of oxytetracycline, 1.4
mg/ml, the hoarding rate was significantly different (P
< 0.05) from syrup containing only lactose and sucrose
(X+SE = 3.4%+0.3 ml vs. 5.3x0.4 ml, respectively)
but was not significantly different from the other drug
treatments, i.e., 0.15 mg/ml sulfa 5.0+£0.3 ml, 0.25
mg/ml sulfa 4.6+0.4 ml, and 0.7 mg/ml oxytetracyc-
line 3.9+0.3 ml. Thus a solution of 1.4 mg/ml of TM
50 oxytetracycline may be repellent to bees.

REFERENCES CITED

Barker, R. J. 1977. Some carbohydrates found in pollen and
pollen substitutes are toxic to honey bees. J. Nutr. 107:
1859-62.

Barker, R. J., and Y. Lehner. 1974, Acceptance and suste-
nance value of naturally occurring sugars fed to newly
emerged adult workers of honey bees (Apis mellifera). .
Exp. Zool. 187: 277-86.

1976. Milk sugar poisons honey bees. Am. Bee J. 116: 322,
332.

Dietz, A. 1975, Nutrition of the adult honey bee. P. 125-56.
In Dadant and Sons {ed.] The Hive and the Honey Bee,
Hamilton, IlI. 740 pp.

Frisch, K. von. 1967. The Dance Language and Orientation of
Bees. Harvard Univ. Press, Cambridge, Mass. 566 pp.

Kulindevi¢, J. M., and W. C. Rothenbuhler. 1973, Labora-
tory and field measurements of hoarding behavior in the

_ honey bee. J. Apic. Res. 12: 179-82.
Sylvester, H. A. 1978. Response of honey bees to different
" concentrations of sucrose in a hoarding test. Am. Bee J.
118; 746-7.

Reprinted from the
JournAL oF EcoNomic ENTOMOLOGY

Purchased by the
UUnited States

Tant, of Agriculture

for official use.



