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LABORATORY TESTS ON THE TOXICITY OF CHEMICALS
FOR CUTWORM (Aerorrs ypPSILON ROT.) LARVAE

by

TuNG-TING LiANG & HsIEN-Hsu Liu

Cutworm (Agrotis ypsilon Rot.) is one of the serious pests attacking farm crops
on dry land especially in vegetable gardens. Field tests on cutworm control are very
difficult, since they keep quiet in the day time, appearing and very active after dark,
and seldom distribute évenly in the field. It is considered that a laboratory test in
advance is necessary. The results produced here of the laboratory tests of July 1959
‘meet this requirement and are a reference for specialists who are interested in control
by field tests.

I. PETRI-DISH TEST

1. Spraying treatment
(A) Materials and methods
The chemicals with concentrations and methods for chemical treatment are given
in table 1. The method of treatments show below.
(a) Place 15cm in diameter petri-dishes into the well prepared chemical emul-
sion for two minutes and dry them out in the air. 30 dishes is used for a replication.
(b) Cabbage leaves were dipped into the same diluted emulsion, then trans-

ferred into clean petri-dishes to be ready for use after air drying.
(c) Cabbage leaves treated as in step #b were put in treated petri-dishes as
mentioned in step #a.

The 5th instar larvae of the cutworm were placed in treated petri-dishes, allowed
to stay for six hours, and then placed in clean petri-dishes with fresh cabbage leaves.
Mortality counts were made 48 hours latter.

This experiment was run off with 26 units including six chemicals, with two con-
centrations each and three different treating methods. 30 insects were used for each
test. Two replications. The percentage of mortality is listed in table 1.

(B) Results and conclusions

A remarkable and effective result found among all the different treatments is
given by method #1-(A)-(c) because that both petri-dish and cabbage were treated
with chemicals.

Among the six chemicals endrin emulsion provided the highest toxicity. The
order of decreasing toxicity of the chemicals which were tested is: endrin (0.0625%)>
aldrin (0.06) >dieldrin (0.06) >heptachlor .(0.12) >aldrin (0.03)>endrin (0.03)>dieldrin
(0.03)>1indane (0.12)=DDT (0.27)>heptachlor (0.06)>DDT (0.18)>1indane (0.06)

* Active ingredient in the water dilution.
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Table 1. Mortality of cutworm larvae treated with emulsions. (petri-_dish test)

Chemical treated on

Active

Chemicals ingredient Leaves Petri-dishes Leaves & dishes
(22)
Aver- Aver- Aver-
I l age I I age I ][ age
0.27 367 | 400 | 384 | 300 | 33.3| 317 | 333 | 366 | 350
DDT EC (2.5 Ibs/gal) 0.18 200 | 133 | 167 | 133 | 23.3 | 183 | 26.6 | 26.6 | 26.6
) 0.12 100 | 133 | 11.7 | 100 | 16.7 | 134 | 366 | 333 | 35.0
lindane EC  (2.07) 0.06 0| 67| 34| 133| 6.7 100 233 | 166 | 20.0
0.12 333 | 367 | 350 | 267 | 33.3 | 30.0 | 466 | 500 | 483
heptachlor EC (2.07) 0.06 200 | 233 | 217 | 167 | 23.3 | 200 | 366 | 23.3 | 30,0
dieldrin EC  (157) 0.06 333 | 533 | 433 | 667 | 53.3 | 600 | 66.6 | 56.6 | 616
(Dieldrex-15) 0.03 267 | 333 | 300 266 | 20.0 | 233 | 40,0 | 333 | 367
aldrin EC  (207) 0.06 533 | 467 | 50.0 | 66.6 | 56.6 | 61.6| 633 | 66.6 | 65.0
(Aldrex-2) 0.03 36.7 | 433 | 40.0 | 40,0 | 43.3 | 41.7 | 36.6 | 56.6 | 46.6
dein EC L6/ 0.06 733 | 60.0 | 667 | 533 | 63.3| 583 | 633 | 76.6 | 70.0
endrin (1.67) 003 | 300 | 267 | 284 | 433 | 46.6 | 450 333 | 433 | 383
Check — o 0o 0 0o 0 0|00 o0

2. Dusting treatment

(A) Materials and Methods:

The impregnated dusts used for this experiment were prepared in this laboratory.
The dust was applied evenly in the dishes by a dusting box, rotated at 20 r.p.m.
The dosage used for each treatment was 0.5 gm, equivalent to 30 kg/hectare.

The 5th instar larvae were put in chemically treated petri-dishes, one in each
dish, 120 dishes in all. They were divided into 4 units of 30 dishes each, the time of
contact of larvae with the chemical being different for each unit, they were 10, 20, 30
and 40 minutes respectively. As the larvae were removed from the chemically treated
petri-dishes, they were put in untreated dishes supplied with cabbage leaves and then,
48 hours later, mortality counts were made.

Two replications of the same experiment were held at different time but foll‘owing
the same method. The results are shown in table 2.

(B) Results and conclusions: ‘

In the same concentration endrin was more effective than heptachlor. The higher
the concentration used the more effective was the treatment. Under the test condi-
tions, the necessary concentrations of heptachlor powder and endrin powder were
5-1025 and 2.5-524 respectively.

In the heptachlor block, with a concentration of 10% and 30 minutes chemical
contact and/or a concentration of 5% and 40 minutes chemical contact and/or endrin
with a cencentration of 5% and 30 minutes contact there was a resulting mortality of
more than 802, the longer the time of chemical contact the higher being the mortality.
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Table 2. Mortality of cutworm larvae which were treated with
chemical powders. (petri-dish test)

Time duration of chemical contact (min.)

Concen- i
Chemicals tr(aotéi())n 10 20 30 ‘ 40
NSRS RN N
50 | 667 | 60.0| 634 | 73.3| 80.0 | 76.7 | 86.7 | 80.0 | 83.4 |100.0 {100.0 |100.0
endrin 25 | 367 | 300 334 | 63.3| 66.7 | 650 | 70.0 | 63.3 | 66.7 | 80.0 | 76.7 | 78.4
dust 15 | 267 233 | 250 | 40.0| 26.7 | 334 | 56.7 | 63.3 | 60.0 | 53.3 | 60.0 | 56.7

.05 | 167 | 233| 20.0 | 200 | 30.0| 25.0 | 33.3 | 30.0 | 317 | 26.7 | 46.7 | 36.7 »

100 | 50.0 | 63.3| 56.7 | 70.0 | 66.7 | 684 | 86.7 | 90.0 | 88.4 [100.0 | 96.7 | 984
heptachlor 50 | 433 | 53.3 | 483 | 633 | 66.7 | 65.0 | 767 | 70.0 | 734 | 80.0 | 833 | 817

dust 25 | 30.0 | 33.3| 31.7 | 46.7 | 36.7 | 41.7 | 56.7 | 60.0 | 58.4 | 70.0 | 66.7 | 68.4
1.5 67| 100| 84| 200 100 | 150 | 36.7 | 333 | 350 | 433 | 46.7 | 45.0

Check —_ 0 0 0 0 0 0 0 0 0 0 0 0

II. POT TEST

1. Materials and Methods

(A) Spraying treatment

The chemicals with concentrations are given in table 3. Poured soils into the pot
(25 cm in height X 45 cm in diameter). “Water was supplied through seven 1 cm (diameter)
glass tubes inserted in the soil and extending to the bottom of the pot, so as to
maintain a suitable soil humidity. Six cabbage seedlings were planted in the pot for
the test. ‘

There were three methods used for chemical treatments as following: (a) In the
spraying chamber, applied the chemical evenly over the surface of the soil and the
seedlings in the pot, 15cc of the diluted solution per pot. (b) Chemical only applied

on the cabbage seedlings before it was planted in the pot. (c) Chemical applied over
the soil only.

(B) Dusting treatment

The pots and plants used for this dusting method were approximately the same
as those used for the above mentioned spraying treatment, 0.74 gm (about 35kg per
hectare) of the chemical dust in the dusting bottle was applied in the prepared pots
in the dusting box, the method is shown in the experiment #I-2-(A). The pots were
taken out from the box three minutes after dusting, the treatment was complete.

The two dusting methods used are shown below: (a) Chemical used for experi-
ment was dusted over the surface of the soil and the seedlings being treated. (b)

Chemical was dusted only over the surface of the soil in the pot, the seedlings being
kept free from the chemical.
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Table 3. Mortality of cutworm larvae which were treated
with chemicals (pot test)

chemical treated on
Active
Chemicals ingredient Seedlings Soil surface Seedling & soil
() A A A

I I ver- I ver- I ][ ver-
age _age | age
) 0.12 60.0 | 700 | 65.0 | 73.3 | 66.7 | 70.0 | 86.7 | 833 | 85.1
endrin EC (L6 Ibs/gal) 0.06 433 | 367 | 400 | 500 | 73.3 | 61.7 | 367 | 50.0 | 43.4
0.24 56.7 | 533 | 55.0 | 53.3 | 63.3 | 58.3 | 76.7 | 80.0 | 784
heptachlor EC (20 Ibs/gal) | g7 267 | 367 | 312 | 333 | 333 | 333 | 467 | 367 | 417
. 5.0 — | — | — | 767| 60.0| 634 | 733 | 667 | 70.0
endrin P 25 —. | — | — | 60.0]| 633| 61.7| 56.7 | 76.7 | 66.7
10.0 — | — | — | 700/ 63.3] 667 | 80.0| 733 | 767
heptachlor P 5.0 — | — | — | 400/ 30.0| 35.0 | 36.7 | 56.7 | 46.7

Check - 0 0| o 0 0 0 0 0 0

Five pots and two replications for each of the spraying and dusting methods
were treated. ‘Ten 5th instar larvae being put in each pot at the same time. The
mortality counts made 72 hours after treatment, are shown in table 3.

2. Results and conclusions

Under the conditions of this experiment, 102 of heptachlor dust and/or 0.249% of
active ingredient in the emulsion diluted solution can produce considerable result, though
it can not provide a result as good as 0.12%94 active ingredient of endrin emulsion.

endrin, either dust or emulsion, is considerably better than heptachlor, however,
endrin is more expensive than heptachlor though it provides better results on insect
control, so that further study should be undertaken to see it one is more favourable
than the other on an equal economic basis. ‘

It is clear that the best results are obtained in cutworm control when the soil
and plants were both treated by the spraying method. On the other hand, chemical
treats on either seedlings or soil alone can never provide a good result.

Summary

As showed in the petri-dish tests and pot tests of this experiment, the toxicity
of the insecticides is influenced by the different methods of application, the chemicals
used for both contact and stomach poison at the same time are more effective than
that of individual

In the emulsion form, to the 5th instar larvae, endrin shows the best effectiveness,
the order of the decreasing toxicity of the chemicals tested is 0.062 endrin (active
ingredient)>0.06% aldrin>0.06 dieldrin>>0.1294 heptachlor>0.0325 aldrin>0.0325 endrin
>0.03%5 dieldrin>0.1225 lindane=0.2795 DDT. In the pot test, heptachlor can give
better results but 0.249 of its active ingredient is minimum requirement. Still, it is
less effective than 0.1225 of endrin.

In the powder form, endrin is more effective than heptachlor, 52 of endrin and
102 of heptachlor provide the better results.
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