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Morphological Characteristics of Growth of Rice and
Barnyardgrass under Various Cropping Patterns
IV. Difference in Morphological and Anatomical Response to Butachlor
Chon, S.U., J.0. Guh, and Y.J. Kim*

ABSTRACT

Butachlor applied pre-emergence at 3.6kg ai/ha inhibited the growth and developments of shoot
of barnyardgrass under dry condition, whereas rice was unaffected. Growth of rice and barnyard-
grass under water condition was severely inhibited by treatment of butachlor but that of transplanted
rice was not affected. The inhibition rate was higher under water condition, in broadcast rice and
direct seeded rice than under dry condition, drilled rice and transplanted rice, respectively. The
major anatomical response of stem of barnyardgrass seedling to butachlor under dry condition were
partial reduction in thickness and collapse of leaf sheath, while not in rice. Broadcast rice on soil
under water condition appeared reduction and constriction of leaf primordia thickness, and barnyar-
dgrass formed tubular-like leaves and showed inhibited elongation of apical meristem. On the other
hand, transplanted rice did not show these responses.
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Table 1. Information of herbicide Butachlor used
in the experiment®”.

Acid amide
N - (buthoxymethy!) ~2-chloro-N-
(2, 6-diethylpheny}) acetamide

Compound
Chemical name

Structural

C,H;
formula CH,0C H,
N
C-CH,Cl1
CHs 8
Formulation 6% Granular
Vapor pressure 4.5X107°mm Hg at 25C
Solubility 23ppm (Water at 24°C)
Rate(g ai/ha) 3,600
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Plate 1. Photographs showing butachlor 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 barnyardgrass(C) under dry condi-
tion, broadcast rice on soil (E), drill seed-
ed rice in soil (F), and barnyardgrass(D)
under water condition, and 8 day-old
seedling (G) under transplanting condi-
tion.
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Fig. 1. Effect of butachlor on plant height and
loot length of rice and barnyardgrass at 20
days after application. Application tim-
ing . 5 days after seeding.

%RZA EHEMES vzt vl & AFIHEE
vehdgicl. BB SHE Y ZA$v i b#BdA
ASGA 7} 8% w|nteZ Avsgn Fed&L
Ao g A Wt (3™ 2). weA Mk
3o R ERES ER Y BRAAMEYG o
Aoz AA=HYctT & 5 olon 8 Ho
¥ 73k uls} vlaksbA| 2 Butachlor:s i FIftEE
Hobe ¥ele) A8-S, HbE FRmEs HER
o ¥HEo 482 dAss Aos 4y
t}. =3§ butachlor= EFHS M &
o|g3lE Hom nlFo wBe EHEES 24
5384 we HELES E#FE 53 dkt
PEES AT ofete] wysleA o) & shEE
ez g},

= DAY WATER  TRANSPLANTING
3 CONDITION CONDITION CONDITION

2 100 .CONDITION __CONDITION |
z é
[s3

g \
w

: s
?

=

K i
<

% 100 T :
z W (50(0.05)=4.61 !
& 150 - - ;
w RQOT "

200

UNTREATED
om0 mce|

9
z
&
o
@
x
S

BARNTARDGRASS !

ORILLED RICE
BARNYARDGRASS
aAGADCAST ACE|

BROADCAST RICE

CROPPING PATTERN

Fig. 2. Effect of butachlor on shoot and root fresh
weight of rice and barnyardgrass at 20
days after application, Application tim-
ing . 5 days after seeding.
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Table 2. Morphological characteristics (% of control) of leaf of applied rice and barnyardgrass grown under
various cropping patterns 10 days after application of butachlor.

Cropping pattern Leaf Ist leaf 2nd leaf Leaf sheath
stage length length length

Dry condition :

Broadcast rice on soil 94.1 93.3 94 .1 86.2

Drilled rice in soil 70.6 105.6 57.9 102.9

Barnyardgrass in soil 90.0 90.2 67.2 51.6
Water condition :

Broadcast rice on soil 0 0 0 0

Drilled rice in soil 0 0 0 0

Barnyardgrass in soil 0 0 0 0
Transplanting condition :

8-day-old seedling 113.6 107.7 150.0 77.1
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Table 3. Mesocotyl length(cm) of applied bar-

nyardgrass cultivated under dry and

water condition at 10 and 20 days after
butachlor application 5 days after seed-

ing.
Treatment Days after application
10 20
Dry condition !
Untreated 0.9+0.2(100) 1.440.4(100)
butachlor 0.41+0.1(44.4) 0.6+0.2(42.9)

Water condition :
Untreated
butachlor

0.4+0.1(100)  0.920.2(100)
0.4£0.1(100) 0.6+0.2(66.7)

Figures in parentheses are % of the untreated check.

Plate 2-1. Cross sections of stem of untreated rice and
barnyardgrass seedlings under various crop-
ping patterns 15 days after seeding or trans-
planting. 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 bar-
nyardgrass (D) under water condition, and §
day-old seedling(G) under transplanting con-
dition. LP: Leaf primodium, LS : Leafl
sheath, The bar represents 1um.
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Plate 2-2. Cross sections of stem of untreated 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 barnyardgrass(C)
under dry condition, broadcast rice on soil(E), drill seeded rice in soil (F), and barnyardgrass(D) under
water condition, and 8 day-old seedling (G) under transplanting condit LP : Leaf primodium, LS  Leaf
sheath, The bar represents 1um,




Plate 3-1.

Transverse sections of stems of butachlor-treated rice and barnyuardgrass 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) under water condition, and 8 day-old
seedling(G) under transplanting condition. LP : Leaf primodia, LS : Leaf sheath. Reduced leaf sheath
thickness (C © arrow), tubular-like leaf(D : arrow), and constricted rice leaf(E : arrow) . The bar represents
lum.
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Plate 4. Shoot apex of untreated 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 barnyardgrass(C) under dry
condition, broadcast rice on soil(E}, drill seeded rice in soil(F), and barnyardgrass(D) under water
condition, and 8 day-old seedling(G) under transplanting condition. The bar represents 1um. SA : Shoot
apices, TP : Tiller primodia, LP . Leaf primodia. The bar represents Iym.
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Plate 5-1. Longitudinal sections of stems of butachlor
-treated rice and barnyardgrass seedlings 10
days after application. Broadcast rice on soil
(A), drill seeded rice in soil(B), and bar-
nyardgrass (C) under dry condition, broad-

cast rice on soil (E), drill seeded rice in soil
(F), and barnyardgrass(D) under water con-
dition, and 8 day-old seedling(G) under
transplanting condition, LP ! Leaf primodia,
LS : Leaf sheath. Collapsed, vacuolated cells
(D : arrow), and abnormal meristems(D,
E). The bar represents lym.
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Plate 5-2. Longitudinal sections of stems of butachlor-treated rice and barnyardgrass seedlings 10 days after applica-
tion. Broadcast rice on soil (A}, drill seeded rice in soil(B), and barnyardgrass(C) under dry condition,
bro st rice on soil (E), drill seeded rice in soil (F), and barnyardgrass(D) under water condition, and §
day-old seedling(G) under transplanting condition. LP  Leaf primodia, LS : Leaf sheath. Collapsed,
vacuolated cells(D : arrow), and abnormal meristems (D, E) . The bar represents |ym.
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