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Effect of Sodium Methyl Arsenate as a Male
Gametocide on Rice (Oryza sativa L.)

Soo Yeon Cho*, Young Hee Son* Hae Chun Choi*, Huhn Pal Moon*,
Rae Kyeong Park*, Nam Kyu Park* and Chong Ho Kim*

ABSTRACT

Sodium methy] arsenate has been evaluated as a male sterilizing agent for the system of producing
hybrid rice seeds.

The compound was the most effective at the concentration of 0.02% . When applied as a foliar spray to
four rice varieties at 15 days before heading, sodium methyl arsenate has produced 99% male sterility.
But the most effective time for application of the compound was 5 days before heading because of its
phytotoxic effects. Effective application volume of the compound solution has depended on the growth of

the plants treated, Varietal difference on the activity of the compound has been detected.
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Table 1. Treatment of sodium methyl arsenate on

four rice varieties under the greenhouse
condition at CES, Suwon, in 1988,
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Fig. 1. Effect of the application concentration of sodium methyl arsenate on inducing male sterility in two rice
varieties under IRRI field conditions{ CES, 1988). Variety of upper row is Suwon 349, and lower row

is Milyang 89.
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Table 2. Auricle distance and actual date mea-

sured by application time. (CES, 1988)
Application Auricle distance Actual
time(DBH"*) (cm) date (DBH")

15 -15 15.3
10 -2 9.0
5 5 4.9
0 10 0.8

* Days before heading

Table 8. Male sterility with different application
times and volumes of sodium methy!
arsenate in four rice genotypes.

(CES, 1988)

Application time(DBH)

Application
Genotyt
ytype volume (£/a) 15 10 5 0
......... % Sterility rreeraanae
Odaebyeo 187.5 99.9 100.0 98.7 92.7
375.0 100.6 1060.0 99.3 92.2
Hwaseongbyeo  187.5  100.0 100.0 100.0 86.4
375.0 99.9 100.0 100.0 98.8
Yongmoonbyeo  187.5 160.0 100.0 98.9 97.5
375.0 106.0 100.0 99.7 98.4
Taebaegbyeo 187.5 95.5 93.2 99.1 93.3

375.0 100.0 100.0 95.0 93.2
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Table 4. Seed set by hand pollination after

sodium methyl arsenate treatment in
four rice genotypes. (CES, 1988)

Genotype Afplicat‘ifm Application time (DBH)
volume(£/a) 15 19 5 ¢

........ % seed set ----eeee-

Odaebyeo 187.5 0 24.6 23.5 38.7
375.0 0 0 39.6 27.2

Hwaseongbyeo 187.5 18.8 6.7 50.2 45.4
375.0 12.9 1.7 19.9 24.9

Yongmoonbyeo 187.5 115 7.7 21.7 10.8
375.0 6.2 13.8 6.2 5.7

Taebaegbyeo 187.5 35.5 26.5 20.5 40.3

375.0 21.7 15.2 28.8 17.5

Table 5. Seed viability of hand pollinated seed
after sodium methyl arsenate treatment
in four rice genotypes. (CES, 1988)
Application Application time(DBH)

volume

Genotype

(£/a) 10 5 0
--- 9% germination ---

Odaebyeo 187.5 33.3 48.8 21.8

375.0 0 30.1 30.4
Hwaseongbyeo 187.5 0 13.3 66.7

375.0 0 0 38.1
Yongmoonbyeo 187.5 61.1 33.3 16.7

375.0 29.2 50.0 21.0
Taebaegbyeo 187.5 96.9 47.5 40.7

375.0 23.8 22.6 3.3
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Table 6. Mean of male sterility,

seet set and

seed viability on' the different applica-
tion volume and time of sodium methyl
arsenate in four rice genotypes.

(CES, 1988)

Treatment M?l.e Seed set S?ed.
sterility germination
Control 18.1% 81.9% 100%
Application volume (£/a)
187.5 97.2 23.9 40.0
375.0 98.5 15.1 20.7
LSD(5%) - 6.6 12.6
Apptication time (DBH)
15 99.1 13.0 53.2
10 99.2 12.9 53.8
5 99.8 26.8 53.7
0 94.2 25.8 -
LSD(5%) 3.9 9.4 -
Genotype
QOdaebyeo 97.4 20.1 51.6
Hwaseongbyeo 97.4 23.2 46.5
Yongmoonbyeo 99.9 10.3 56.8
Taebaegbyeo 95.4 25.8 59.4
LSD(5%) 3.9 9.4 -

Bl fRe GEss A gels] MW

NEs B

Table 8. Effect of sodium methyl arsenate on the
growth of rice plant at the two different
application volume conditions.

(CES, 1988)

Application Culm length Panicle length Dry weight

volume (£/a) (cm) (cm) (gr)
Control 60.4 19.0 19.5
187.5 44.6 17.6 22.2
375.0 41 .4 16.8 19.1
LSD(5%) 3.1 0.6 2.1
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Table 7. Effect of sodium methyl arsenate on the several agronomical traits at four different application

time conditions,

(CES, 1988)

Application Days to Culm Panicle No.of grain Panicle
time heading length (cm) length (cm) per panicle exsertion (cm)

Control 77.1 60.4 19.0 94.4 -1.3

15 78.2 40.2 15.7 77.3 -4.9

10 78.3 41.8 16.8 71.6 -6.0

5 78.1 45.1 18.3 85.9 -6.1

0 78.2 4.9 18.1 87.7 -5.6
LSD(5%) - 3.5 0.9 8.7 -

Table 9. Effect of sodium methyl arsenate on rice seed production and plant growth under 3 application
volume conditions at 5 days before heading

(CES, 1988)

Appli- Male Seed - . No. of No. of Panicle
. . Seed . Culm  Panicle . . Dry
~ cation steri— germi~ Days to panicle grains exser— .
Genotype . R i length  length R weight
volume lity nation heading (cm) (cm) per per tion
(2/a) %) (%) (%) plant panicle (cm) (&9
Odaebyeo 94.0 96.8 57.9 15.6 72.6 51.3 18.3 6.0 59.4 -6.9 10.2
187.5 92.8 40.0 34.7 75.6 49.5 17.0 5.3 63.5 -8.9 10.6
375.0 99.1 49.5 20.1 72.3 53.8 17.0 6.3 58.0 -8.1 10.7
LSDGs%) - - - - - - - - - -
Hwaseong- 94.0 99.9 62.4 89.2 83.0 55.5 17.8 5.3 93.8 -4.3 17.3
byeo 187.5 100.0 62.8 26.7 83.7 52.8 17.0 5.0 78.1 -5.8 17.8
375.0 100.0 24.8 12.7 84.7 39.8 16.7 3.8 83.5 -9.0 10.8
LSD(5%) ~ - 17.6 -
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