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Sex pheromone of pest insects in apple orchard
1. Evaluation of pheromone trap as surveying measure of
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Sex pheromone of pest insect in apple orchard.
1. Evaluation of pheromone trap as surveying measure
of summer fruit tortrix, Adovophyes ovana fasciata

WALSINGHAM (I.epidoptera : Tortricidae)

Shoei SHIRASAKI and Masateru YAMADA

Aomori Apple Experiment Station
Kuroishi, Aomori 036-03, JAPAN

Summary

In Japan, the summer fruit tortrix occurs on many deciduous fruit trees, such as apple,
pear, peach, plum, cherry, etc. It is one of the most important pests on applé trees. The
larvae cause damage feeding on the leaves and fruit. ‘

In the control program of this pest, insecticides are sprayed against larval stage. As the
larvae grow, however, it becomes more difficult to attain effective control because the larvae
aquire tolerance against insecticides. Therefore, the time of spraying is restricted to the
newly hatched larval stage. Determination of spray timing is very difficult, however, in the
field ! larva is too small at an earlier stage for field observation.

So far, prediction of hatching time and determination of spray timing were based on
information about the flight period of moths recorded with a light trap, phenology of apple
trees, development of eggs and weather conditions. Although the light trap supplies valuable
information, the extent is limited in 1ts utilization by various factors: requirement of elec—
tricity to operate, cost of maintainance, difficulty in sorting trapped insects for layman, etc.

In order to examine whether the pheromone trap can furnish reliable information for the
determination of spray timing, field trials were carried cut from 1974 to 1981. As an
attractant source synthetic compounds were used at a ratio of 9 . I mixture of c¢is-9- and
cis-11~tetradecenyl acetates.

The results obtained in this study were summarized as follows.

1. Attractancy of the male mothes was stable for 40 to 50 days or more in the field, irre—
spective of materials used as dispenser of synthetic pheromonal compounds, i.¢., rubber septa
and polyethylene capsule. Although there were some exceptions, trap baited with 10 mg per
dispenser tended to attract more moths than that with 1 mg.

2. In order to monitor the flight periods of moths, the traps were located in various or-
chards throughout this prefecture from 1974 to 1981. Three flight periods were distinguished
in accordance to the three generations per season. Moth catches were 20 to 30 in number per
night at the peak periods, and amounted to 50-8) in some cases where population densities
were high.

3. In general the catches were larger in size and longer in duration by the pheromone traps
than by light traps. But the seasonal trends of moth catches were basically identical between
them.

4. The data obtained at four orchards each for three years was analyzed statistically., The
analysis revealed no obvious relationship between the densities of matured larvae at spring

and the sizes of pheromone trap catches of the first brood moth.
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5. In 1976, larvae after hibernation were examined consecutively for their development at
four orchards. The flight times of the first brood moth in these orchards lagged behind
proportionally with the development of larvae, 1i.e. in the orchard where development of
larvae was faster, the earlier was the time of moth flight and vice versa.

6. The data obtained at 6 to 8 orchards each in 1978 to 1980 was analyzed statistically. The
larval densities in the first generation were linearly related to the size of the catches of the
first brood moth in each year. The slope of regression lines differed significantly, however,
from year to year.

7. By the analysis of data cbtained at three orchards in 1976, it was found that the trends
of larval development of the first generation lagged behind in parallel with the lapse of the
catches of the first brood moth. This was reaffirmed by the data obtained from 5 orchards
in 1978. Thus, a statisticaly significant corelation was gained between the dates at which
50% of moths were caught and the means of larval instar at a certain date in the first gener—
ation.

8. Based on the results of the pheromone trap records at Aomori Apple Experiment Station
from 1974 to 1981, the observational development zero and total effective temperature were
calculated as 5.9°C and 719 degree-days for the completion of one generation. Using these
parameters, the dates of 50% of the moth catches were calculated and compared with the dates
really observed in the field. Disagreements between the observed and calculated dates were
within 3 days and 6 days in the second and third brood moth, respectively

9. 1In 1979 and 1980, the hatching periods of the first generation were predicted at Fujisaki field
based on the flight records of the first brood moth and the effective temperature accumulated
after the dates of 50% of the moth catches. Here, it was assumed that the moths laid their
eggs 2 to 3 days after appearance and that egg required 116.2 degree-days of heat unit
above 6.9°C for the devieopment. In 1979, the realized hatching period seemed to coincide
well with the predicted period, while in 1980 the coincidence was somewhat poor. Thus, the
observed period lagged behind the predicted one in this year. At this field, effective control
was attained in 1979 at a plot where pesticide was sprayed at the time predicted as a peak
of hatching, while the controls were not satisfactory at the other plots where pesticide appli-

cations were advanced or delayed.



