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Some aquatic oligochaetes are considered pests

of rice in the Philippines!', Japanv, and China",

The abundant water in the nursery beds, where

the young stages of the rice plant are cultivated;

makes the oligochaete worms active and these

produce heaps of mud around them, so the young

seedlings sink rapidly in the muddy soil'). One

of the most abundant species of these worms in

Japan" is Branchiura sowerbyi Beddard 1892

(Family Tubificidae). Attempts to control this

worm in the nursery beds of rice by the use of

-herbicides may be more economic than by insec

ticides or vermicides.

solution of any of the five herbicides tested for

two weeks when the experiment was stopped.

No deaths occurred also for the same period in

the 100p, p. rn, solutions except in the 3-anino

triazol solution, where death occurred in 5 days.

Table 1 shows the effect of the rest of the

herbicide solutions. At a strength of 100 p. p. m.

3-amino·triazol is the most lethal, while at 1,000

p. p, m. strength 2, 4-D is the most lethal. Never

theless. it seems that a solution of 100 p. p. rn.
atrazine has a permanent poisonous effect on

the nervous system of B. sowerbyi because the

worms in this solution, from the start of the
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Table 1. Survival of B. sowerbyi in solutions.

Cone. p.p.m.
Herbicide

Simazine
Atrazine no skein
2,4-D acid
Monuron
3-Amino-triazol 5 days

experiment, did not entwine into a skein as did

the other worms in the other solutions of the

same strength. This means that 100 p. p. m.

atrazine destroys the thigmotactic receptors in

this worm.

To test the effect of herbicides on the survival

of B. souierbyi, the method of Martin and Wig

gans» was adopted. The worms were immersed

in solutions of strengths of I, 10, 100. 500 and

1,000 parts per million. Ten worms were placed

in each strength in a volume' of 100 cc. The

herbicides used were atrazine, sirnazine, 2,4-D

acid, monuron (80;'6), and 3-amino-triazol. Room

temperature was 20'C.

No deaths occurred in the 1 and 10 p. p, m.
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When applied in the field, such a solution

stength may be effective in driving the worms

out of their burrows and making them more

susceptible to other control measures. A con

centration of 150p. p. m. is less than the concent

ration produced by the technique of application

(1O-30Ib/acre)6l. However, 2, 4-D acid is safer

to use even at a greater application rate because

it is effective with water hyacinth in rice paddies

and it does not affect rice".

It is noteworthy that the aquatic oligochaete

B. sowerbyi is more resistant to herbicides. than

the terrestrial oligochaete Eisenia foetida. This

latter species had a survival of 9096 at 1 p. p. rn.,

S096 at 10 p. p. m., and nil at 100 p. p. m. and 1,000

p. p. m, monuron solutions after an exposure of

26 hours!'. Other experlrnentsv have shown

that the resistance of Allolobophora, Pheretima,

and Alma to the same herbicides belongs to the

class of the Branchiura resistance. This means

that the resistance of Eisenia foetida may be

exceptionally lower than many other oligochaetes.
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Many kinds of scale insects have become

serious pest of various plants in Japan. However,

they are rather difficult to control by insecti

cides because of the waxy covering which

protect the insect body against insecticidal

spray. The waxy covering of Ceroplasies pseudo

ceriferus Green which constitutes about 7396

of intact adult female on fresh weight basis, is

composed of 2896 waxy substance and 7296 aque-
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ous substance designated as a honeydew (Tarnaki

1963).
The present study was undertaken with a view

to elucidate the quantitative and qualitative

change of the waxy covering during the growth

of C. pseudoceriferus, and to obtain some infer

mations on biological significance of the aqueous

substance in the waxy covering.


