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Study on the method of snail and insect pest control without chemical injury in

submerged direct seeding in rice cultivation

Ken-ichi MATSUSHIMA
Division of Breeding Science of Functional Food Resources,
Science of Functional Foods Integrated Department,
Graduate School of Agriculture, Shinshu University

Summary

Establishment of practical methods of submerged direct seeding of rice is desired in Japan to reduce
labor and cost of cultivation. Controlling the apple snail and insect pests such as plant hopper and green
leathopper is important process. However, application of some chemicals to control these pests inhibits
the seedling emergence due to chemical injury causing a reduction of yield. Therefore, to establish the
practical method of snail and insect pest control without chemical injury in the submerged direct seeding
of rice, we examined the emergence of seedling on various situations and consider these results.

Apple snail damages rice crops. Especially in the case of submerged direct seeding of rice cultivation,
apple snail seriously damages rice by eating just emerged young and soft rice seedlings. Application of
calcium nitrate is effective in the control of the apple snail that damage rice seedlings. First of all, we
verified the ability of the control of the apple snail by calcium nitrate in pot. Most of apple snail died by
not only applying 5¢g nitrogen/m? but applying as little as 2.5g nitrogen/m?. The effect of seed coating with
oxygen supplier (calcium peroxide) on the suppression of rice-seedling emergence by calcium nitrate was
examined in Petri dishes. The seed coating with oxygen supplier tended to promote elongation of the
seedling in the solution with calcium nitrate. Addition of oxygen supplier to calcium nitrate solution
reduced the concentration of calcium cyanamide showing that the oxygen supplier decomposed calcium
nitrate. An investigation of the effects of calcium nitrate application on seedling emergence in the
submerged direct seeding of rice was carried out in pot experiments. In the case of seeds not coated with
oxygen supplier, seedling emergence was inhibited. On the other hand, seeds coated with oxygen supplier
showed normal seedling emergence, and the emergence rate increased as the quantity of calcium nitrate
application increased. The effect of soil puddling before seeding on the seedling emergence in the soil
supplied with calcium nitrate was investigated in pots. The soil puddling hefore seeding promoted seedling
emergence in the soil supplied with calcium nitrate, and reduced the concentration of calcium cyanamide
in the flood. In the other experiment carried out, in which soil was incorporated with wheat straw, calcium
nitrate inhibited the seedling emergence of non coated seeds, but that of coated seeds was not. In the field

experiment, the seedling emergence from the seeds coated with oxygen supplier was inhibited by applying
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8g nitrogen/m? of calcium nitrate, but not by 4g nitrogen/m? of calcium nitrate. These result suggested
that oxygen supplier can decompose the calcium cyanamide and puddling the soil can promote to
decompose it. Thus, we recommend puddling before seeding and coating the seed with oxygen supplier
when apple snail is controlled by calcium nitrate in submerged direct seeding of rice. The suitable dosage
of calcium nitrate for the effective control of apple snail without chemical injury was estimated to be 4g/
m? as nitrogen.

On the other hand, controlling the plant hopper and green leafhopper is necessary for rice cultivation.
The coating of rice seeds with Imidacloprid together with an oxygen supplier is effective in controlling the
plant hopper and green leafhopper. The effect of the method of mixed coating and level of drying after
coating on seedling emergence in the submerged direct seeded rice was examined in pot experiments. In
the excess-dried and usual-dried seeds the rate of seedling emergence when seeded 3 days after the
coating was influenced neither by the presence of chemicals nor by method of mixing. However the non
~dried seeds coated with Imidacloprid together with an oxygen supplier showed a lower seedling emer-
gence percentage than those coated with the oxygen supplier alone. The seeds coated by the “easy
method” showed the lowest seedling emergence percentage. When seeded 10 days after coating, was not
inhibited hy coating with Imidacloprid plus oxygen supplier in the seedling emergence excess-dried seeds,
but was inhibited in usual-dried and non-dried seeds. The chemicals coated on the seeds by the “whole
method” fell off more easily than those coated by the “easy method” after sowing. Especially, the
chemicals coated on excess-dried seeds fell off easily. Thus we recommend seeding the usual-dried seeds
coated by “standard method”. As for seeds which have to be stored for more than a week after coating,
we recommend to dry well before storage to protect from chemical injury.

In order to better integrate these results and cultivation method of submerged direct seeding of rice
study in more detail about effect of control, fertilizer application and growth of rice in field experiments

is required. Economic evaluation the adoption of these methods to rice farming is also necessary.

Key word : apple snail, calcium nitrate, direct seeding of rice in submerged field, imidacloprid, oxygen

supplier



