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Although direct sowing culture of rice on
flooded paddy fields is difficult to get uniform
stands comparable to transplanting culture, it
is expected to become more popular if a tech-
nique to stabilize the emergence and establish-
ment of seedlings is made available, because
it is a labour saving method.

For the purpose of promoting the germina-
tion of rice seeds under flooded condition,
therefore, many studies have been carried out
so far, but no trial has been made to improve
the emergence and establishment of seedlings
by supplying oxygen to seeds.

The method presented in this paper is to
supply oxygen to sown seeds by utilizing cal-
cium peroxide which releases oxygen slowly in
flooded soil and improves the emergence and
establishment of seedlings in direct sowing
on flooded paddy fields!*469  Conventional
method of direct sowing of rice has several
defects; low germination rate and poor root
growth due to lack of oxygen; uneven growth
of seedlings due to staggered germination,
liability to lodge (direct-sown rice forms ad-
ventitious roots on soil surface which have
not sufficient strength to support mature
plants), and difficulty of weed control as com-
pared with transplanted rice. The use of cal-
cium peroxide for coating seeds was found
very effective in promoting emergence and
establishment of rice seedlings in direct
sowing under flooded conditions.

In addition, it was also found that, when

seeds were coated with the mixture of calcium
peroxide and 3-hydroxy-5-methyl isoxazole (a
growth regulator effective to promote the
growth and physiological activity of roots),

the emergence and early growth of seedlings
were further improved.?)

Method of coating rice seeds with
calcium peroxide

Calcium peroxide (CaO:) is itself stable at
room temperatures. However, it decomposes
slowly in humid soil and generates oxygen in
the reaction to form calecium hydroxide. In
the soil, calcium hydroxide may eventually
combine with atmospheric carbon dioxide to
form calcium ecarbonate®).

Ca0,+H,0-Ca(0H),+0
Ca(OH),+C0,—CaC0O;+ H,0

Calcium peroxide when coated on to rice
seeds Is liable to peel off during the process of
sowing. Various seed-coating methods have,
therefore, been tried using gum-arabie, gela-
tin, and polyvinyl alecohol. Each of these
methods was unsatisfactory because calcium
peroxide was not evenly coated on rice seeds,
and the drying took a long time.

Significant progress was made in coating
method for calcium peroxide by Mitsuishi
and Nakamura (1977) who succeeded in im-
proving adhesiveness of calcium peroxide to
seeds by adding gypsum™. This method paved
the way for the commercial use of calcium
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peroxide known in market as Calper G dust®,
Calper G dust is composed of:
CaO: more than 35%
CaS0,4-1/2 H20 (gypsum) more than 25%
Other materials less than 409

Coating of rice seeds with Calper G
dust by the use of coating machine

In practice, wet seeds are placed in the
rotary pan of coating machine. The equal
amount of Calper G dust is gradually mixed
with rice seeds and is rolled to stick Calper
G dust to the seeds. Occasionally water is
sprayed to moisten the seeds. The quantity of
water to be sprayed is critical. When sprayed
less, the coating is not enough in quantity.
When sprayed much, Calper G dust becomes
sticky and seeds lump together, wasting much
of the Calper G dust.

The rotary pan, 90 em in diameter, is made
of iron plate with the edge of about 20 em in
height (Plate 1). This pan is set on a stand
with the inclination of 50 degree, and con-
nected to a motor which rotates the pan at a
rate of 20-25 rpm. A spray nozzle for water
supply is arranged separately, In this pan,
coating for about 10 kg in dry weight of rice
seeds can be done in 15min. For a large
amount of seeds a concrete mixer can be used
with good result.

Plate 1. Coating machine (Rotary pan with a
separate attachment for water spray)

* Produced by Hodogaya Chemical Co. Ltd., 4-2,
Toranomon, 1-chome, Minato-ku, Tokyo 105,
Japan,
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Procedures of the seed coating are as fol-
lows :

At first, the seeds to be used are selected
by specific gravity: seeds are placed into salt
water (Sp. Gr. at 20°C; 1.10-1.13) and good
seeds which sink in the salt water are used.

The selected seeds are immersed in water
of about 15°C for 4 days until they absorb
enough water for sprouting.

The wet seeds just before sprouting are
dried for a while at windy place without direct
sunshine.

Then, they are placed in the rotary pan
(Plate 1). A lot of seeds, 10 kg in dry weight,
is most suitable for each coating operation.

Rotate the pan at the rate of 20-25 rpm.
Spray water on to the surface of seeds just to
moisten them well. Pour slowly about 2 kg of
Calper G dust into the rotating pan (Plate 2),

Plate 2. The preliminary application for
ground-coating of Calper G dust

Plate 3. Appearance of rice seeds after the
ground-coating



and keep rotating for further 1-2 min without
spraying water (Plate 3). This enables to
give uniform ground-coating.

After the ground-coating is made uniformly
on the surface of seeds, rest of the Calper G
dust was feeded slowly into the pan together
with water spray, while the pan is always kept
rotating.

Feeding of Calper G dust and water spray
may be continued until whole quantity of
Calper G dust is properly coated. When coated
rice seeds begin to stick each other, spray of
water should be stopped temporarily and a
small quantity of Calper G dust be added.
When whole quantity of Calper G dust is
poured, stop water spray and continue rotating
the pan for additional 2-3 min. (Plate 4).

Plate 4. Rice seeds when the coating is
finished

At last, the coated rice seeds were taken
out of the pan for drying by wind in the shade
for about 30 min.

The total quantity of water to be sprayed
for the coating would be 20% of the quantity
of Calper G dust used. When the quantity of
water is too small Calper G dust will adhere
to internal surface of the pan, creating a
trouble to remove it off.

When a large quantity of Calper G dust is
poured into the pan at one time, Calper G dust
forms small lumps by itself without dressing
seeds. It is therefore essential to supply it
little by little.

In general the following calculation may be
applicable,
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Weight of dry seeds (paddy) 10 kg
Water absorbed by dry seeds

during 4 days of immersion 2 kg
Calper G dust to be used 10 kg
Water consumed during coating

operation 2 kg

After the coated seeds are dried for 30 min
by wind, their color changes from milky white
to pure white. The white colored coated seeds
can be used for seeding, even for mechanical
seeding, as they generally possess enough
strength to endure the load.

When the sowing of the coated seeds is ex-
pected to delay, it is recommended to store
them in a mesh-bag at a dry and windy place
in the shade. They can be used for sowing
within a period of two months. However, the
coated seeds stored in bags without mesh, or
under an enclosed condition at moderate tem-
perature, will germinate in the bags.

Effect of Calper G dust coating
on seedling emergence

Rice seeds can germinate in flooded paddy
soil where oxygen supply is limited. Subse-
quent growth, however, may be highly im-
paired unless oxygen supply is adequate.

The oxygen concentration required for or-
gan development is 2 ppm for appearance of
radicle, 4 ppm for root elongation, more than
5 ppm for active root elongation and 5-6 ppm
for growth of the first leaf.

Effect of different coating ratios of Calper
G dust on seedling emergence was determined
with the treated seeds covered with 2 ¢m soil
and 2 em water depth at 25°C (Table 1). It is
clearly shown that Calper G dust coating is
very effective in promoting seedling emer-
gence, and the coating ratio of 100% gives the
greatest effect.

Combined use of Calper G and
Tachigaren dust for better
seedling emergence

Even though the seedling emergence is im-

proved by the use of Calper G dust in the
direct sowing at low temperature, the growth
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Plate 5. Dry rice seeds (left) and coated vice seeds (rvight)

Table 1. Coating ratio of Calper G dust and seedling growth®

Coating ratio (%)
Seedling growth

0 25 50 75 100
Shoot-emergence (%) 36 57 74 76 77
1st leaf emergence (%) 7 26 41 59 73
Plant height (cm) 2.0 3.9 7.8 10.1 11.4
Dry weight (mg/plant) 10 20 40 50 60

Note: Measurement was made 11 days after sowing.

Weight of Calper G dust . (%)

Ceating ratlo =-sorr o =5 av asede

Table 2. Effect of seed coating with the mixture of Tachigaren dust and
Calper G dust on growth of rice seedlings
Growth in mg of fresh weigh and % in parentheses)

Plant Non- G Mixture of Calper G

Temperature parts treatment Calper and Tachigaren dust®**
7 i Top 53 (100) 76 (143) 82 (153)
Root 30 (100) 43 (146) 59 (199)
M.T.** Top 60 (100) 83 (138) 93 (155)
Root 28 (100) 53 (189) 66 (239)

Note: * Temperature adjusted 18°C in day time and 13°C in night time.
Measurement was taken 30 days after sowing.

##*  Temperature kept at 32°-84°C for 3 days after sowing, then
lowered gradually 25°C to 16°C at night time in the 4th to Tth
day, and kept at 18°C in day time and 13°C in night time after
the 8th day. Measurement was made 20 days after sowing.

##%  Tachigaren was used at the rate of 3% of the dry seed weight,
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Table 3. Grain yields and their components

No. of
; No, of h
Variety ) spikelets/
panicles/m? panicle
Koshihikari 312 76.5
Milyang 23 324 132.0

Percentage

Weight of

of ripened 1000 Kertnel!ﬁ'ield
grains grains (g) bo/hd
89.4 21.2 4.51
73.6 22.6 712

Note: Seeds were coated with mixture of Calper G and Tachigaren. Date
of sowing: 23th of May in 1979. Seeding rate was 5kg/10a. Ap-
plication of fertilizer for Koshihikari; 5 kg of N/10a as basal 7kg
of N/10a as top dressing splitted three times. Application of
fertilizer for Milyang 23; 10 kg of N/10 a as basal, 10 kg of N/10a
as top dressing splitted two times. Weed control by Sanbird applied

one day after sowing.

of young leaves and roots is often retarded
by low temperature, sometimes causing seed-
ling rot infection. In such cases the use of
the mixture of Calper G dust and Tachigaren
was found to be very effective in promoting
the early growth of seedlings (Table 2). This
effect of the combined use of Tachigaren with
Calper G dust has been proved useful not only
at low temperature but also at high tem-
peratures.

Field trials of direct sowing
culture by the use of coated
seeds

For the direct sowing on flooded paddy field,
the sowing has to be done at the time when
the mean temperature of 5 consecutive days
reached 14-15°C or higher, and at the seeding
rate of 4 to 6 kg of seeds per 10 a. The seed-
ing depth is critical for seedling emeregence
of Calper G coated seeds: 1-2 em is ideal and
should not exceed 8 em. Sanbird (pyrazolate)
of granule type is applied soon after to 5 days
after sowing for weed control.

Table 3 shows the result of a field trial con-
ducted at the Central Agricultural Experi-
ment Station, Konosu, Saitama in 1979. Yields
of Koshihikari (japonica var,) and Milyan 23
(japonica X indica var.) were fairly high as
compared with mechanical transplanting cul-
ture.

Large scale field trials of this method have
been practised in Japan: 19 ha in 1977, 37 ha

in 1978, 40 ha in 1979, and 75 ha in 1980.
Grain yields of these trials averaged 4 to 5
tons of dry brown riece/ha, which is similar
to the yields of mechanical transplanting cul-
ture.
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