
Other considerations: In general, botanical ma- obtain the proper range of dosages in pounds per

trials, dinitro compounds, fungicides and herbi- acre. By using the value closest to the known slope

cides are relatively nontoxic to honey bees. However, value for the particular pesticide, the percent mor-

some of these materials may affect bee development, talities for that chemical can be predicted.

and environmental considerations make it man- It is emphasized that the method described is a

datory that all pesticides be used with utmost cau- rule-of-thumb, and that some pesticides are more or

tion and only as indicated on the label. less hazardous than one can anticipate from the
laboratory data. Most of these are pesticides which
have very short or very long residual characteristics.

Predicting Honey Bee Mortality
The Honey Bee Mortality Predictor

The following description and use of ways to A R Method
predict honey bee mortality are extensively adapted
from Leaflet 2883, revised February 1981, Division The nomogram (Figure 4) provides a quicker

of Agricultural Sciences, University of California. method of predicting the mortality of honey bees

Special thanks is given to E. L. Atkins, D. Kellum from field applications of pesticides than the one

and K. W. Atkins of the University of California at just discussed (Table 3), which requires mathe-

Riverside for permission to use this material. matical calculations. The method is also useful for
Tables 1 and 2 can be used to predict the degree of predicting potential hazards to honey bees when ap-

toxicity hazard to honey bees in the field when the plying pesticides for mosquito abatement and for

pesticide is applied as an early morning spray. In pest control in forest, rangeland, recreational areas,

most instances, the LDso* in micrograms per bee and home gardens.
(ug/bee) can be directly converted to the equivalent An example of how the Predictor works: Let us

number of pounds of chemical per acre when applied say that parathion has an LD5 0 of 0.175 ug/bee;

as a spray to the aerial portions of plants. [For kilo- slope value of 4.96 probits. We intend to apply

grams per hectare (kg/ha), multiply ug/bee by 1.12]. parathion at the rate of 0.25 lb/acre a.i. (active ingre-

For example, since the LD50 of parathion is 0.175 dient) to control pest populations of insects in an

ug/bee, we would expect that 0.17 lb/acre (0.2 kg/ha) area which contains colonies of honey bees for polli-

of parathion would kill 50 percent of the bees forag- nating the crop. How hazardous will this dosage be

ing in the treated field at the time of application or to the bee colonies if they cannot be protected dur-

shortly afterwards. ing application or removed to safety?
Generally speaking, some pesticides can be made Read the instructions given with the Predictor.

safer to honey bees by slightly lowering the dosage. Note that an LD, 0 of 0.175 ug/bee is equivalent to

Conversely, by increasing the dosage only slightly 0.175 b/acre a.i. and that 0.175 appears in the LD5 0

the pesticide may become highly hazardous to bees. or " x 1" column in the dosage table. You want to

This information is particularly useful when the apply 0.25 lb/ acre; in the dosage table this dosage

LD5 0 in micrograms per bee is approximately equal appears under the "1.5 times the LD5 0" column. The

to the normal dosage in pounds per acre needed in 1.5 indicates that 0.25 lb/acre is 1.5 x the LD5 o rate

the field to control pest populations. For example, of 0.175 lb/acre. Place a straightedge even with the

consider a pesticide, which is normally applied at "1.5 dosage increase" level on the left vertical scale.

dosages of 0.5 to 1.5 lb/acre, having an LD50 of 1.0 Since the slope value is 4.97 probits (approximately

ug/bee. Furthermore, suppose that the pesticide has 5 profits) rotate the straightedge through the

a slope value of 4.0 probits. Then, if this chemical is 5-probit point of the "slope value" guide line. The

applied at 0.5 lb/acre, we would expect a 12 percent straightedge now will intersect the right vertical

kill of bees; at 1 lb/acre, we would expect a 50 per- scale, which is the "predict percent mortality of
cent kill; and, at 1.5 lb/acre, we would expect a 72 honey bees in the field". You will note that the

percent kill. straightedge intersects the mortality scale at 78 per-

Table 3 shows additional examples of anticipated cent. Therefore, the application of 0.25 lb/acre of

bee mortalities at other selected slope values with parathion is predicted to kill approximately 78 per-

increasing and decreasing dosages of a pesticide hav- cent of the bees that contact the treated foliage or

ing an LD50 value of 1.0 ug/bee. Any pesticide hav- that are flying through the treated area during the

ing a known LD 50 value can be similarly read by application of the spray.

substituting the LD50 (the 1.0 or center column) of Remember that bee mortality would be reduced

Table 3 and multiplying the LD50 value by the other approximately 50 percent (to 39 percent in the ex-

factors (0.1, 0.25, 0.5, 0.75, 1.25, 1.5, 3.0, and 10.0) to ample) if the parathion application was made during

*LD 5is the experimental dosage at which 50% of a test bee
population died. 6


