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(N-methylcarbamoylmethyl) phosphorodithioate) to the Rice Seeds and

Phytotoxic Effects
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Summary

These experiments were conducted to investigate the f{actors influencing the systemic action of
Dimethoate (0,0-dimethyl-S-(N-methylcarbamoylmethyl) phosphorodithioate) to rice seeds and the
phytotoxic effects on the seed germination.

Dimethoate (Roxion®) 40% emulsion was used. The varieties tested were Jinheung, Nongkwang,.
Suwon #82, Norin #6, Paltal, Shirogane, Suscong, Pungkwang, Shin #2, Fujisaka #5, Kwanok,
and Jaekeun.

The permeated Dimethoate was extracted from the treated seeds by chloroform and guantities were
determined by Spectrophotometer. The phytotoxicity was evaluated from the effects on the germination
of the treated seeds which were kept in an incubator. The oxygen consumption was measured by
Warburg Manometer at 30°C for 60 minutes. Indices of KOH disintegration of seeds and chemical
composition of the seeds were also determined.

The results obtained were as followings;
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1) The amount of permeéiéed Dimethoate in the seeds showed remarkable differences with varieties.
The amount of Dimethoate per 100 grains was greater as in the ascending order of Suseong,
Kwanok, Nongkwang, Jinheung, Paltal, Fujisaka#5, Suwon ¥ 82, Norin #6, Shirogane‘, Shin#2,
Pungkwang and Jaekeun. B '

2) It was observed that the total amount of Dimethoate in the seeds(mg./100 grains)were greater
among the varieties with large grain than those with small grains, while reverse cases were true
in the amount of Dimethoate in a gramme of seeds, probably because of the greater surface

areas in a small grains for a gramme weight.

3) There was no significant correlation between the permeated amount of Dimethoate and amount
of absorbed water by the seeds when the seeds were treated with 0.1% Dimethoate for 24 and
48 hours.

4) The permeability of Dimethoate to seeds significantly increased in the prolonged soaking periods,

higher concentration, and higher temperature.

5) When the seeds were treated with 0.1% Dimethoate for 24 and 48 hours at 15°, 20°, and 30°C,
the permeated amount of Dimethoate were increased at higher temperature. It seems to be that

the more active penetration of Dimethoate was involved at the higher temperature.

6) The phytotoxic effects of Dimethoate on the seed germination varied with the varieties. An
descending order of varietal tolerance of seeds was as followings: Jinheung,Fujisaka # 5, Suwon # 82,

Paltal, Nongkwang, Jackeun, Shin#2, Kwanok, Shirogane, Pungkwang, Suseong, and Norin#6.

7) There was a positive correlation between the amount of Dimethoate permeated into the seeds

(mg./gram. of seeds) and phytotoxicity of seeds.

8) The phytotoxic effects of Dimethoate showed close correlation with the degree of KOH disintegra-

tion of seeds, average germination periods, and oxygen respiration of seeds.

9) It was observed that higher protein contents of the seeds decreased the phytotoxic effects of

Dimethoate.

10) Relatively high negative correlation between the degree of KOH disintegration of seeds and

crude protein content of the seeds was observed.

11) The average germination period was delayed for about 2 days when the seeds were treated with
0.2% Dimethoate for 24 hours at 30°C.

12) The oxygen consumption of the seeds treated with 0.2% Dimethoate for 24 hours at 30°C was
greatly decreased when compared with that of the normal seeds.

13) The amount of oxygen consumption of the seeds (in 24 hours after 24 hours water soaking) was
negatively correlated with the average germination periods of the seeds.
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Table 1. The characteristics of rice' varieties and the amount of Dimethoate permeated into rice seeds
when the seeds were soaked in the 0.1% Dimethoate solution for 48 hours at 30°C.

No. of  Moisture Fer cents of Permeated] Amount of

100 o oo kerels  Ceontent foreieed - amou of Dimethonte
. grains’ grains me of rice (%) content per 100 of rice
Varieties (cm®) (g.) seeds (30°C, 48hrs.  grains seeds
soaking) (%)  (mg.) (mg.)
Kwanok GED) 2.68 . 3,073 32.6 12.94 26.02 1,233 0.401
Suseong €39 2.65 3,122 32.0 12.42 24.61 1,283 0.411
Nongkwang (B3 2.61 3,079 32.5 11.87 26.12 1,221 0.397
Jinheung GES) 2.58 3,095 32.3 12.08 27.12 1,192 0.385
Paltal () 2.49 2,827 35.4 12.13 28.46 1,172 0.415
Fujisaka%#5 (B85 559 2.48 2,929 34.2 13.20 26.62 1,169 0.399
Suwon #82 (KR 825%) 2.35 2,770 36.1 11.00 27.15 1,119 0.404
Shin #2 28 2.30 2,657 37.7 12.31 27.04 1,089 0.410
Jaekeun B 2.30 2,602 38.4 12.19 27.75 1,037 0.398
Shirogane (A 271)) 2.27 © 2,675 37.4 12. 38 26.33 1,113 0.416
Pungkwang €59 2.26 2,424 41.3 10.08 40.02 1,046 0.431
Norin #6  (J&¥k6%8) 2.09 2,407 41.5 11.69 28.05 1,136 0.472
Average 2.42 2,805 36.0 12.11 27.94 1,151 0.412
Range High* 2.58 3,021 38.7 12.65 32.18 1,212 0.434
Medium®** 2.42 2,805 6.0 12.11 27.94 1,151 0.412
Low*#* 2.26 2,589 33.2 11.34 - 26.53 1,090 0.401
*  Average values of the figures greater than total mean
#* Total mean
**k Average values of the figures less than total mean
1.2801 .
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Table 2. The permeated amount of Dimethoate per gramme of seed when the seeds were

soaked in 0.19% Dimethoate for 24 and 48 hours at 30°C.

24 hours

Dimethoate
per gramme

Per cent
of moisture

48 hours

Per cent
of moisture

Dimethoate
per gramme

Varieties of seeds(mg.) content (%) of seeds (mg.) content(%)
Jinheung  (RHD) 0.236 24.18 0.385 27.12
Nongkwang (B36) 0.222 23.57 0.397 26.12
Shin #2  (F28%) 0.210 22.10 0.410 27.04

Average 0.223 23.28 0.397 26.76
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Table 3. The amount of Dimethoate permeated into
the rice seeds which they were soaked for
48 hours in different concentrations of

Dimethoate

Concentration of Dimethoate(%)
Varieties 0.05 0.1 0.2

Jinheung  (RH) 0.171mg. 0.385mg. 0.652mg.
Nongkwang(#¥)  0.208 0.397 0.700
Shin #2 (%) 0.174 0.410 0.549

Average 0.184 0.397 0.634

% ol EolA miEulel o] 30°Cell A 0.05%, 0.1%
283 0.2%¢] Dimethoate ¥el 48 | 7+ B stel 24
3A FES g FEERIREES 0.184mg, 0.397mg
9 0.634mg 2 RBES] Fte] wel BHBBEL 201
gl

WL g SRBERS B BASE 1y 0.
05%Sk 0.1% BB} A REL 0.21mg, L 0.19
mg R #2588 0.24mg °]9 0.1%9} 0.2% 7zt &= 7
Z} 0.26mg, 0.30mg =2.7] 3 0.14mg 2 0.05% <} 0.1%
78 Xolgt 0.1%5F 0.2%7k8] Aol B F 0.213mg
9} 0.237mg °] 9t}

@ BREE.

BEBEST BHRER o: 939 2487 9
sho] IR, BX zdx #2885 0.1% Dimethoate
o 15°C, 20°C & = 30°C o] 48 47t BET = ¥4
1g 2 BARERS 2% Asts 549 2o,
 BHRERS BEY Add W 2%, g s

HBEES 74 e WE 0.174mg, 0.082mg 2.3

Z 0.397mg ol 2™ FFFIEL 20% 22 = 91% =
iR Aol BERE 43 Tolde ¢4 ud.

MED BZER HinEe v R 43%S 68%,
BXELE 11%9) 83% o $F 258 7% 129% 2 &
Bl BE 454 B2Es BEE 8o & o7}
Res g5 A

A BEYE AN A8 44073 PHrme
3% ® Thimet 9} Disyston 9] 100 i BiE o]
15°C <] A = 0.125mg 9} 0.600mg, 20°C o} 4 & 0.825
mg 9} 0.775mg z.8] i 30°C A& 1.225mg 9+ 1.000



Table 4, Effects of temperature on the permeability of Dimethoate into rice seeds when they were
soaked for 48 hours in 0.1% Dimethoate solution

Temperature (°C)

15 20 30
Amount of Increased Amount of Increased Amount of Increased
Dimethoate  per cent Dimethoate per cent Dimethoate  per cent of
per gramme of moisture per gramme of moisture per gramme moisture
of seeds content of seeds content of seeds content
Varieties (mg.) (%) (mg.) (%) (mg.) (%)
Jinheung (€/=1)] 0.160 23.17 0.229 23.87 0.385 27.12
Nongkwang  (#3) 0.196 22.98 0.217 23.62 0.397 26.12
Shin #2 (#2859 0.167 23.28 0.179 24.70 0.410 27.04
Average 0.174 23.14 0.208 24.06 0.397 26.76

mg o] etz dEv] = F7}-8-2 Thimet 7} 14%9} 48
9%°] 9l = Disyston ol & 2% 20% =2 BEAAY Z5
o] B AgAge] v RojAx . oL
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Fig. 4. The effects of temperature on the permeated

amount of Dimethoate.
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Table 5. Per cents of ungerminated rice seeds (cor-
rected for control) in 6 day period when
the seeds were treated with 0.1% Dimet-
hoate for 24 and 48 hours at 30°C

Treated periods (hour)
Varieties 24 48
Kwanok  (BE)  17.5¢d¢1 37.6c741e//1
Fujisaka § 5(HEH55E) 14.7°% 19. 28>
Suseong (KB 13. 4¢de 41,047
Shin#2 (288 11.3bcd 36. ge7d’e’
Norin#6 (#6588 10.7°c 44.7¢
Nongkwang(B3) = 10.4*¢ 28. 607!
Shirogane(A] 27kd]) 9.0 40.2%¢
Jaekeun (2D 7.8 29, 8v/¢’
Pungkwang (&%) 5.6% 40, 2¢/d%e?
Jinheung GRH) 5.42 14. 5%
Suwon # 820K E825%) 4.3* 22. 3%/
Paltal (J13) 3.9% 24. 62"
Average 9.5 31.6
Range High* 13.0 40.0
Med.** 9.5 31.6
Low*** 6.0 23.2

/1 Differences between means significant at the 5%
level when compared values have no letters in
common.

*  Average values of the figures greater than total
mean

**  Total mean

**% Average values of the figures less than total mean

24 A 7k A2 sl -gve] TRFR FHEE 9.5%9
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Fig. 6. Relationship between per cents of unger-

minated seeds and the amount of Dimethoate
permeated into the rice seeds.
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Table 6. Effects of Dimethoate treatment on the germination of the seeds when seeds were treated

with 0.2% Dimethoate for 24 hours.

Accumulated per cents of germinated seeds

Average duration ¥

Varieties Treat. 1 2 3 4 5 6 Germ. (%) of germ. (days)
Jinheung Contl. 0 94.4 99.1 100 1000 100 100 2.07
[€7=2:)) Treat 0 0 36.4 71.3 79.7 86.7 86.7 3.84
Pungkwang Contl. 0 5.0  99.0 100 100 100 100 2.50
(B0 Treat. 0 0 2.4 19.8 37.7 64.2 64.2 5.04
Paltal Contl. 0 50.0 95.2 97.1 99.0 99.0 99.0 2.55
(&) Treat. 0 0 7.3 38.6 63.1 80.0 80.0 4.64
Suwon#82 Contl. 0 44.9 99.1 99.1 99.1 99.1 99.1 2.55
(KE825%)  Treat. 0 0 12.8 58.0 74.9 80.6 80.6 4.19
Shirogane Contl. 0 27.6 95.0 100 100 100 100 2.82
(A z7h])  Treat. 0 0 3.8 33.9 54.2 68.4 68.4 4.64
Nongkwang Contl. 0 17.4 89.9 95.4 98.2 98.2 98.2 2.93
(#30 Treat. 0 0 0.7 12.1 29.3 45.2 45.2 5.07
Jaekeun Contl. 0 16.6 82.9 95.4 96.7 96.7 96.7 2.99
(/) Treat. 0 0 0 12.6 33.8 61.9 61.9 5.25
Norin#6 Contl. 0 16.2 92.0 99.1 100 100 100 2.93
(k6 52) Treat. 0 0 0 8.7 34.0 57.1 57.1 5.25
Kwanok Contl, 0 13.7 90.1 95.8 99.6 99.6 99.6 3.01
G ED) Treat. 0 0 0 4.4 13.9 25.2 25.2 5.27
Fujisaka#5 Contl. 0 7.9 72.3 98.0 99.0 99.0 99.0 3.20
(RS 55%) Treat. 0 0 0 13.2 42.3 62.9 61.9 5.12
Shin #2 Contl, 0 5.7 81.2 97.2 99.1 99.1 99.1 3.14
5259 Treat. 0 0 0 7.9 20.9 39.1 39.1 5.26
Suseong Contl. Q 4.8 89.6 96.3 98.2 100 100 3.12
GkBD Treat. 0 0 0.7 11.2 30.7 55.9 55.9 5.24
Average Contl. 0 29.2 90.5 97.5 99.1 99.2 99.2 2.82
Treat. 0 0 5.3 24.3 42.9 59.8 59.8 4.90
Dy xt1+Dg Xtgees e Dp Xty
(1> 1 1 2 T?.
T: Total No. of seeds germinated
D: The days required for germination
t: No. of germinated seeds in D.
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Table 8. Varietal differences of rice seeds in disin-
tegration by means of KOH when the seeds
were soaked in 4% KOH solution for 24

= hours at 30°C.

Table 7. Chemical compositions (total sugar, crude
protein, and crude fat) of rice seeds tested

in the experiment.

Crude Total Crude

Varieties ;(n;:;e}ia s(%/fi&z fat §%> Varieties Degree of seed disintegration
Shirogane(4] 2.7}4]) 6.70 63.93 2.31 Kwanok (B%) 5.1821
Norin # 6 (B $k65%) 6.18 64.68 2.23 Suseong (KK 5.16*
Suwon # 82K 825  6.09 65.92 2.28 Shin #2 (5285 4,99°
Jinheung (IRED 6.08 65.45 2.32 Nongkwang () 4.98°"
Nongkwang (£3) 5.72 72.72 2.52 Pungkwang (83t) 4.88%¢
Pungkwang (23) 5.72 70.50 2.34 Fujisaka #5(ER$E55%) 4.73%0¢
Suseong (AR 5.60 64.71 2.34 Jinheung GRERD) 4.66%¢
Shin # 2(§#725%%) 5.51 70.82 2.40 Jackeun (FHE) 4.26bed
Jackeun (FE) 5.48 75.62 2.25 Shirogane(4] 2 7h4) 4. 20b<d
Fujisaka % 5(##5%)  5.45 66.22 2.12 Norin # 6(£H65%) 4.14%
Paltal (A %) 5.44 67.46 2.24 Paltal (/\3%) 3.88%
Kwanok (B %) 5.39 66.22 2.40 Suwon  #82(KF825%) 3.36°

Average 5.78 67.85 2.31 Average 4.54
- Range
Range High* 4.94
High* 6.26 72.85 2.38 Mod #* L5
Med. ** 5.78 67.85 2.31 Low 307
Low*** 5.54 65.57 2.22

/1 Differences between means significant at the 5%
level when compared values have no letters in

*  Average values of the figures greater than total

mean common
** Total mean *  Average values of the figures greater than total
mean

#4% Average values of the figures less than total mean #  Total mean
ea

*** Average values of the figures less than total mean
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Table 9. Effects of Dimethoate treatment on the amount of oxygen consumption of rice seeds when
the seeds were soaked in 0.29% Dimethoate solution for 24 hours at 30°C (mm3/50
kernels/hour)
Time intervals of oxygen determination after soaking
0 hour 24 hours
Varieties Control Treatment Control Treatment
Kwanok (3§ %) 57.731 15.6 115.4% 65.0
Jaekeun (FFE2) 54.9° 15.4 114.0% 55.0
Fujisaka #5(#5558) 47.2° 16.1 50. 0% 36.0
Punkwang (B:) 45.9° 21.9 157.9¢ 75.3
Jinheung (3R 58) 41.9%¢ 31.2 245.2% 46.8
Paltal (/13%) 36.2¢4 17.4 177.4% 45.9
Suseong (ZKER) 35.1¢¢ 16.1 93.1¢ 76.5
Nongkwang (#3) 33.5¢ 19.4 126.6° 69.9
Shin #2(H25%) 27.0° 16.8 68.1¢’ 44.0
Suwon #82(K/5825%) 26.5¢ 19.9 183. 6% 53.3
Norin #6(EHk65%) 22.9¢ 13.8 101.6 46.4
Shirogane(A] 27}4]) 21.8 14.2 126. 8% 38.5
Average 37.6 . 18.2 130.0 54.2
Range
High* 49.2 23.1 191.0 68.3
Mde.** 37.6 18.2 130.0 54.2
Low*#* 29.0 15.7 99.5 44.4

(1) Differences between means significant at the 5% level when compared values have no letters in common.
¥  Average values of the figures greater than total mean

**  Total mean
*** Average values of the figures less than total mean
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Fig. 10. Relationship between the retarded germina-

tion and oxygen consumption of seeds.
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SR Ed g ¥ FHREELS 0.223mg 9 0.397mg =
48AZ A BiEEel 453 wolz gEw ofst
ZE Aol AA e 2EY AHA 48A% kBT
BTE BET B2 $¥°] 392 23 dsd BTl
BEYS EHlE) A9 2he Aoz gAY, =
1AL BEHEY Aold AJAY Aoz Az

Dimethoate o} R{EEE7} X WHFLTo] )=
FEel Aol RELET WY REML0], WA
EREER, KOH B =2z BEremiel 24
T FH o 49y BHARETE ARER &
or 2 AEE BEEA FAE Fo]F Holm E3
BEREC] W B BEEER] oo BiEE
B BIFHENY MWL 7=0.68 24 259 $94
S 2gom QoAe AYPALS} o] kprrEe] HH
HECl ¢ BWHFEERC] £ AFE EAAG TR
HFER WA e T BHEELEY ot Ao ¢
ol Al i MY Axz I4 Qe Aol

T gAY BFERAN F2AHE FHEEHE
Rfe 949 FEFERSY AoldE r=0.7824 =
=9 Eo AEHME Bolx glo] 8BRS ge 5
e BRPREC AoAE Aolt. EIEREY A
3 BFY Ad B REEHE) ZolxA HE A
p_’ 019117‘%.% iﬂ_‘& E%.;}_'m)u)amaa)u)

dldeo s BEMEAINE BT BAH =2 MK
TREERS] WS RAS dtz sieriensie
WARF& 53] Fke BLBHy 429 Fold gt A
ol = = BERY TEJIS BEALY) [LEBMERS ol §al
He Aclztm ez Qe oA B EHE pE
BT T THFE £¢ 27 o el THBEREAR



Jt s MBEPEREC] A5 Aol &L BB el 9
stet ko BEEERS) FEHE AdARE2A EBRERC]
AelAlz 22 A3t FHSF AdsEs = a2z 4
A3 Fole FRHFVL A& Aoz 42488 29 A=
o $AE BEY 540 we} ol & Role Aoz
2o = AAE wieh o] FEEle AelzAd w4
WA FHEARE w s Fgo] 2A AolE nelxm
9ol #FS| Dimethoate J#e] lojd = 294zE A
€ ZE3 gAstedof GRlojw 53| M ez B
B BE BE 2oz EENETY I
% ¥ medok el

V. & ]

2 OERe HT kY RETEDEAA a4 &4
7t H2 g BEAERSY FUHBREREZAN do=

A EFHBEEERARQ Dimethoate 3 &F
BREHZ Agstes 4% 27 dAFaE Bgd i
F 24T 9 TAL AL S 2 A B
5 RESYT A #RAHE 2l FHY BEE
o #ale] 29 BEEY SEMER, BENE, BE
a3le BREERS BEY 9%E 4925 HR
€ Axsld A AFE dAAR 44 ol &
Be AW 23 E Aolrz F97A sz HF
otz SEMZERS Z4ATASL FREE2ZA G574 AR
7 Qe APL du e S 28I ST F
of 22z WEE HE3 st AAsg

B g BIFEAEC AT A4 BEERS
FE9 WEMER, LENHERK, KOH pigEE o3z
Egrpgel #Aste 4 mgter A YelE ¢
oz o go] ZA ATl & FrldE A B
S A Hied o Aol FAAE Fd o AT
o B3 zo|ch.
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B AREAA 2= MEAN H9hen 1g
% BHRERE o9 W e A g, B
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s ek,
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Dimethoate o] 48 4 7t BEREsI <™ B4 1g % o
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£ 7=0.683 = HEI}9.
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