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than they should be f or this reason as 
well as those given previously. T o esti ­
mate the number of bees that died in 
the field we carefull y examined before 
and after each application at least 18 

ers in the treated acreage. T o estimate 
the number of bees that were exposed 
counts were made at 11 a.m. and 2 p.m. 
on at least 18 randomly selected square­
yard areas scattered throughout the 

W. P. Nye, one of the authors, counting bees in a sample square yard 

separate two-square-yard areas distri ­
buted at random throughout the fi eld . 
All dead bees f ound were picked up 
and closely examined. Those found 
were classified as "f resh" or "old." The 
number of fresh dead bees found after 
an application minus the average num­
ber of fresh dead bees found in our 
pretreatment counts gave us an estimate 
of the number kill ed by the insecticide. 
A f ter an application, counts in the fi eld 
were made at the end of each day as 
long as the death rate at the hives re­
mained above normal. 

Bee mortalit y was related to the num­
ber of bees directly exposed. By direct 
exposure we mean contact wi th the 
insecticide while actuall y visiting fl ow-

field. These counts were averaged. 
M ortaliti es given in the table are based 
on this field visitation. 

M ortalit y of bees produced by the 
various insecti cides was largely confined 
to the two days immediately foll owing 
an application. U se of dieldrin provided 
an exception to this rule; bees contin­
ued to die in large numbers f or 5 days. 

In these tests it appeared that only 
l;> ees actuall y visiting the fl owers (the 
fi eld force) were aff ected and kill ed. 
H owever, both dieldrin and parathion 
might have kill ed other adult bees in . 
the hive through their contact wi th the 
returning fi eld force. The brood was 
apparently unaff ected. 

Colonies placed adjacent to experimental 
field. Dead bees were picked up from 
cleared area in front of hives 

Toxaphene Only Insecticide Consistently 
Lo.w in Toxicity 

Whereas most of these tests were 
made on a small scale that involved 
only 2 to 3 acres of alf alf a in bloom, 
several trials of toxaphene made on 
large acreages achieved simil ar results. 
Large-scale trials of toxaphene were 
made since i t was the only insecticide 
tested that was consistently low in tox­
icit y to bees and also was useful in 
controllin g harmful insects infesting 
alfalf a in bloom. T oxaphene provides 
adequate control of lygus when such 
control in fl owering alf alfa is advisable, 
provided the proper appli cation of 
DDT has been made at the right time 
before the fl owering period. It will also 
give excell ent control of grasshoppers 
at recommended dosages and wi ll col1' 
trol the yell ow-striped armyworm, 
which occasionall y infests alf alf a seed 
fi elds in bloom. T oxaphene, then, is 
generall y useful to alf alf a seed growers 
of Utah, and is suffi ciently harmless to 
honey bees for use when alfalfa is 
blooming, provided appli cations are 
made after 7 p.m. or before 7 a.m. 
T ests of the effect of toxaphene on 
wild bees are being conducted. Until 
these are completed i t is reasonable to 
suppose that the �~� bove statements con-



cerning toxaphene and honey bees will 
also apply to wild bees. 

Methoxychlor in the single test made 
did not kill a detectable number of bees. 
Unfortunately, this insecticide appears 
to have no useful purpose for control 
of insects in blooming alfalfa. 

In one test as a spray and at a low 
dosage DDT gave a favorable result, 
killing only 3.5 percent of the bees. 
Further studies may show that DDT 
can be safely used as a low-dosage 
spray. H owever, a factor such as in­
crease of" spider mite populations when 
DDT is used more than once on a given 
crop may prohibit even low-dosage 
sprays of this insecticide during bloom. 
Incidentally, DDT usually repels bees 
for several days, and kills by this mate­
rial would probably be much higher 
without this repellency. 

Chlordane has shown great variability 
in our tests. If this variability can be 
explained by differences in the material, 
it might also have a place in controlling 
insects in blooming alfalfa. High kills 
by chlordane were obtained in 1947 and 
1948 but not in 1949. Further studies 
of this material are justified. 

At present, lindane, benzene hexa­
chloride, parathion, aldrin, and dieldrin 
appear to be too toxic to bees to warrant 
additional testing for use on seed alfalfa 
in bloom. Dieldrin is particularly toxic. 
N ote that in this instance the estimate 
of dead bees exceeded the estimate of 

Table 1. Mortality of honey bees produced by various insecticides when applied* 
to fields of alfalfa in bloom, Logan, Utah, 1947-49 

Insecticide applied as a spray 

Name 

Toxaphene 

Dosage of active 
ingredient 

lbs. per acre 

2.3 
2.8 

Methoxychlor 1.5 

DDT 

Chlordane 

Lindane 

Aldrin 

Dieldrin 

0.44 

1.0 
1.25 

0.43 

0.53 

0. 56 

Bees 
killed 

percent 

0.0 
1.7 

0.0 

3.5 

10.0 
6.4 

17.3 

19.0 

107.1 

Insecticide applied as a dust 

Name 

Toxaphene 

DDT 

Chlordane 

Benzefte 
hexachloride 

Parathion 

Dosage of active 
ingredient 

lbs. per acre 

1.9 
2.3 
2.3 
2.4 
2.8 
3.6 

0.48 
0.9 

1.0 
1.0 
1.1 
2.8 

3.2t 

0.23 
0.58 

Bees 
killed 

percent 

8.0 
0.0 
3.6 
0.0 
2.0 
1.6 

18.7 
28.0 

1.3 
3.0 

13.0 
48 .0 

19.2 

40.0 
32.5 

' * Applicatons were made during hours when bees were not in the fields. 

t This dust contained 0.32 lbs. of gamma isomer per acre; lindane is 99 percent gamm<.r 
isomer. \ 

bees visiting the field by 7 percent. It 
is known that a few other experiinental 
hives were . within flight range of this 

field. Some of the dead bees found in 
the treated acreage undoubtedly came 
from these other colonies. 


