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Morphological Characteristics of Growth of Rice and
Barnyardgrass under Various Cropping Patterns

V. Difference in Morphological and Anatomical Response to Thiobencarb
Chon, S.U., J.0. Guh*, and S.L.. Kwon**

ABSTRACT

Thiobencarb retarded the growth of new leaves in only barnyardgrass under dry condition while
under water condition the shoot growth of broadcast rice, and both shoot and root growth of
barnyardgrass was considerably inhibited. Root elongation of rice and barnyardgrass was severely
inhibited only under water condition, while that of transplanted rice was slightly inhibited. Inhibi-
tion of shoot and root growth in broadcast, drilled rice and barnyardgrass under water condition
was much higher than that under dry condition, whereas the inhibition was less in transplanted rice
than direct seeded rice. Microscopically, thiobencarb severely inhibited shoot growth and develop-
ment of barnyardgrass by inducing tubular-like leaves. The cells of the shoot apices of treated
barnyardgrass seedling under dry condition was vacuolated and irregularly arranged. Under water
condition, leaf primordia of broadcast rice was constricted, barnyardgrass showed tubular-like
leaves, inhibited apices elongation and vacuolated cells(visually lack cytoplasm) .
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Table 1. Information of herbicide Thiobencarb
used in the experiment®”

Carbamate
§-[ (4-chlorophenyl) methyl]
diethyl carbamothioate

CI-O‘CHZSE—N
(0]

7% Granular
1.48X10~°*mm Hg at 20°C
30 ppm(Water at 20°C)
4,200

Compound
Chemical name

Structural

formula C.H;

C,H;

Formulation
Vapor pressure
Solubility
Rate(g ai/ha)
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Plate 1. Photographs showing thiobencarb effect
on rice and barnyardgrass seedlings
under various cropping patterns 15 days
after seeding or transplanting. Broadcast
rice on soil(A), drill seeded rice in soil
(B), and barnya-dgrass(C : inhibited
leaf growth of barnyardgrass) under dry
condition, broadcast rice on soil(E
slightly constricted rice leaf), drill seed-
ed rice in soil(F), and barnyardgrass
(D : growth was completely inhibited)
under water condition, and 8 day-old
seedling(G) under transplanting condi-
tion.
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Fig. 1. Effect of thiobencarb on plant height and
root length of rice and barnyardgrass at 20
days after application. Application tim-

ing : 5 days after seeding.
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Fig. 2. Effect of thiobencarb on shoot and root
fresh weight of rice and barnyardgrass
under various cropping patterns 10 days
after application. Application timing : 5
days after seeding or transplanting.
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Table 2. Morphological characteristics (% of the untreated check) of leaf of applied rice and barnyardgrass
cultivated under various cropping patterns 10 days after application of thiobencarb.

Cropping pattern Leaf {st leaf 2nd leaf Leaf sheath
stage length length length

Dry condition :

Broadcast rice on soil 100.0 86.7 100.0 86.2

Drilled rice in soil 76.5 83.3 65.8 80.0

Barnyardgrass in soil 58.8 86.2 0 85.3
Water condition ;

Broadcast rice on soil 0.0 0.0 0.0 0.0

Drilled rice in soil 0.0 0.0 0.0 0.0

Barnyardgrass in soil 0.0 0.0 0.0 0.0
Transplanting condition :

8-day-old seedling 122.7 84.6 110.7 74.3
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Table 3. Mesocotyl length (cm) of applied barnyardgrass cultivated under dry and water condition 10 and
20 days after thiobencarb application 5 days after seeding.

Days after application

Treatment

10 20

Dry condition :
Untreated
thiobencarb

Water condition :
Untreated
thiobencarb

0.9+0.2(100)
0.7+0.4(77.8)

0.4+0.1(100)
0.4+0.1(100)

1.4+0,4(100)
0.5+0.2(35.7)

0.940.2(100)
0.6+0.1(67.7)

% Figures in parentheses are % of the untreated check.
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Plate 2-1. Transverse sections of stems of thiobencarb-treated rice and barnyardgrass seedlings 10 days
after application. Broadcast rice on soil(A), drill seeded rice in soil (B}, and barnyardgrass
(C) under dry condition, broadcast rice on soil (E), drill seeded rice in soil(F), and under
transplanting condition. LP ! Leaf primodia, LS : Leaf sheath. The bar represents 1um.




Plate 2-2. Transverse sections of stems of thiobencarb-treated rice and barnyardgrass seedlings 10 days
after application. Broadcast rice on soil (A), drill seeded rice in soil{B), and barnyardgrass
(C) under dry condition, broadcast rice on soil(E), drill seeded rice in soil (F}, and under
transplanting condition. LP © Leaf primodia, LS . Leaf sheath. The bar represents lpym.




Plate 3-1. Longitudinal sections of stems of
thiobencarb-treated rice and barnyar-
dgrass seedlings 10 days after applica-
tion, Broadcast rice on soil (A), drill
seeded rice in soil (B), and barnyard-
grass (C) under dry condition, broad-
cast rice on soil (E), drill seeded rice
in soil(F), and barnyardgrass(D :
vacuolated cells and inhibited mer-
stems) under water condition, and 8
day-old seedling(G) wunder trans-
planting condition., LP: Leaf
primodia, LS : Leaf sheath, The bar
represents |ym,
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Plate 3-2. Longitudinal sections of stems of thiobencarb-treated rice and barnyardgrass seedlings 10 days
after application. Broadcast rice on soil(A), drill seeded rice in soil (B), and barnyardgrass
(C) under dry condition, broadcast rice on soil(E), drill seeded rice in soil (F), and
barnyardgrass (D © vacuolated cells and inhibited merstems) under water condition, and 8 day
~old seedling (G) under transplanting condition, LP : Leaf primodia, LS : Leaf sheath. The
bar represents Iyxm,
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