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Fundamental Studies on the Rice Seedling Growth Regulqting
Activity of S-(4-Methylsulfonyloxyphenyl) N-Methyl-
thiocarbamate (Methasulfocarb)

Hiroshi YosHIDA, Taizo Nakacawa, Kaoru OrEMORI and Yasuo OTa*

Ageo Research Labomtorjz, Agrochemicals Division, Fine Chemicals Group,
: Nippon Kayaku Co., Ltd., Koshikiya, Ageo 362, Japan :
*Vegemble and Ornamental Crops Reseavch Station, Ano-cho, Age-gun, Mie 514-23, Japan

A new soil fungicide with plant growth-regulating activity, S-(4-methylsulfonyloxyphen-
y1) N-methylthiocarbamate(methasulfocarb, Kayabest®, NK-191); promoted the elongation
of rice seedling roots in water culture. Especially at a rate from 3.2 ppm to 12.8 ppm
the root elongation was remarkably accelerated. «-Naphthylamine oxidation of the rice
seelding roots increased with an soil application of methasulfocarb 10% dust at a rate from
9 mg to 720 mg a.i. per 500 ml soil before seeding. In the experiment using the rice seedlings
exposed to a temperature of 5°C for 2 days, a-naphthylamine oxidation activity was stronger ~
in the seedlings in methasulfocarb treated soil at a rate of 80 mg a.i. before seeding than in
those in untreated soil. The chlorophyll in the 2nd and 3rd leaves increased. as methasul-
focarb was applied at a rate from 160 mg to 400 mg a.i. The &egra.da.tion of . chlorophyll in
the 3rd leaves reduced with the application of methasulfocarb at a rate of 80 mg a.i. Water
loss of the detached 3rd leaf increased with application of methasulfocarb at a rate of 80 mg
a.i.. The results suggested that stomatal aperture of the leaves from the soil treated with
methasulfocarb was wider than that of the leaves from the soil untreated.
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Fig. 1 Effect of methasulfocarb on the growth

of rice seedling root in water culture.

Each vertical line indicates the standard devia-
tion.
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Table 1
before seeding (40 days old rice seedling).

Effect of methasulfocarb on the characters of rice seedling with soil application

Rate of

lor of th lor Root Number
&Z%%%ug?ggfg Co21(id (iea,f ° o%orgot gro(x);)th of root
Untreated control Yellowish green Brown Good 6.4 c*
5 Yellowish green Pale Brown Good 8.0a
15 Slightly yellowish green Pale Brown Good 8.2a
45 Slightly yellowish green ‘White Good 8.0a
135 Green ‘White Very good 7.6ab
405 Green ‘White Good 7.0bc
1215 Green ‘White Slightly inferior 6.2¢c

* Means followed by the same letter are not significantly different (p=0.05) according to Duncan’s

multiple range test.

Table 2 Effect of methasulfocarb on the o-
naphthylamine oxidation activity of rice seedling
roots with soil application before seeding.

Rate of
methasulfocarb
(mg/500 ml soil)

a-Naphthylamine
oxidation
by the roots®>

23 days old seedling

0 100
. 80 136
34 days old seedling
0 100
9 135
80 133
720 111
41 days old seedling
' 0 100
27 124
80 104
240 o1l

#) g-Naphthylamine oxidation value is the per-
centage to the untreated control.

BE T 27, 80 35X 240mg & L,
Tt »

FERE Table 2 iR L. EHABER DA 2 HORD
a-F7F N7 I VBLINIENEK OfER 100 £ L, £
NENHE TR LI, 23HED A ZAARI LT 80
mg MBERCIRELER L 36% #iML 7. %7 34
HE® 9, 80 %5 X 0* 720 mg MEX ClxABCLhEh
35, BRIV 11% HL, b4 HED 27, 80 %
XU 240 mg MBER CliThZh 24, 4 B IO 11% 1
L7z,

TDEBARANART LT 10% ¥Flp 188 500 ml
Ly ORFRERET Img b 720 mg DR WHEIEHO AL

S2ERIT 3 S

Table 3 Effect of methasulfocarb on the -
naphthylamine oxidation activity of the roots of
14 days old rice seedling affected by low temper-
ature.®)

Rate of . a-Naphthylamine
methasulfocarb trgggrlslgi £b) oxidation
mg/500 ml soil) by the roots®>

g y ¢
0 + 84
— 100
80 + 97
— 100

») Methasulfocarb treatment was made with soil
application before seeding.

?) Cooling treatment was made by exposing
seedlings to the low temperature at 5°C for
2 days.

¢ a-Naphthylamine oxidation value is the per-
centage to the chemical and cooling untreated
control.
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Table 4 Effect of methasulfocarb on chlorophyll
content in the 2nd and 3rd leaves with soil ap-
plication before seeding.

Table 5 Effect of methasulfocarb on the degra-
dation of chlorophyll in the 3rd leaves of 40 days
" old seedling.

Chlorophyll content®>

Rate of
methasulfocarb 2nd leaf of 3rd leaf of
(mg/500 ml soil) 35 days old 36 days old
seedling seedling

Untreated control 100 100

40 ' 155 110

80 126 114

. 160 137 113

2) Chlorophyll content value is the percentage
to the untreated control.

7 I VIRAETNE 16% KT Lichs, 2 X ANERA T 80
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64.2 I 62.5% THH, MAEKXD 71.5% L

Rate of Degradation of
methasulfocarb®) chlorophyll®>

(mg/500 ml soil) (%)

Uutreated control 71.5

27 62.8

80 64.2

240 62.5 .
2) Methasulfocarb treatment was made with soil

application.

b (1 _ Chlorophyll content 2 > « 100
Chlorophyll content 1
Chlorophyll content 1 was detected just after
the 3rd leaves were detached. Chlorophyll
content 2 was detected after the detached 3rd
leaves were exposed to 30°C for 4 days.
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Table 6 Effect of methasulfocarb on the water loss of the 3rd leaf.

‘Water loss of the 3rd leaf (% to the initial weight of the 3rd leaf)

Minutes after

the 8rd leaf Test 1 Test 2 Test 3
was detached Mo oo M c M C
0 100 100 100 100 100 100

10 94.1 95.1 93.6 94.2 97.1 97.4
20 ' 90.5 91.5 88.8 89.9 94.6 95.2
30 87.3 88.1 85.4 85.9 92.8 93.0
40 83.3 83.8 81.3 81.8 91.0 91.2
50 79.3 79.8 76.6 77.0 89.2 89.4
60 75.4 75.9 72.8 73.2 87.5 87.6
70 ) 71.4 71.9 68.6 68.9 85.7 85.8
80 67.6 67.9 64.7 65.1 84.0 84.1
90 64.0 64.2 61.4 61.6 82.3 82.4
100 60.4 60.6 58.9 59.1 80.6 80.8

2>  Methasulfocarb treated with soil application (80 mg a.i./500 ml soil).

b)  Untreated control.
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