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Morphological and Anatomical Response of Rice and Barnyard-

grass to Oxyfluorfen under Various Growing Conditions
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ABSTRACT

Growth and anatomical responses of rice and barnyardgrass(Echinochloa crus-galli) to oxyfluorfen
were examined under various growing conditions in a greenhouse. With foliar application at 0.08kg
ai/ha 7 days after seeding or transplanting, oxyfluorfen completely reduced the shoot and root
growth of barnyardgrass under all growing conditions. However, oxyfluorfen reduced the growth of
direct seeded and transplanted rice by 0~64% and 0~12%, respectively. Phytotoxic effect on rice
growth, with respect to plant height and shoot fresh weight, was more pronounced under water-
(53~63%) than under dry-condition(16~33%), and in broadcast-seeded(34 ~62%) than in drili-
seeded rice(16~33%). Anatomical changes of epidermal and vascular bundle sheath cells of rice
leaves were not induced by oxyfluorfen, but mesophyll cells were partially ruptured and total leaf
thickness was reduced. Oxyfluorfen, however, constricted and ruptured mesophyll and vascular
bundle sheath cells and severely reduced leaf thickness of barnyardgrass under all growing condi-
tions examined. These anatomical changes were more severe under dry- than under water-seeded

condition.
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Table 1. Information of herbicide used in the experiment(2, 3)

Common name
Compound

Oxyfluorfen
Diphenylether
Chemical name
Structural formula

2-chloro-1-3(3-ethoxy-4-nitrophenoxy)-4-(trifluorofomethyl) benzene

Formulation 235% EC
Vapor pressure 2x10°mmHg at 25C
Solubility 0.1ppm(water)

Rate applied 0.08kg ai/ha
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Plate 1. Photographs showing oxyfluorfen effect on
rice and barnyardgrass under various grow-
ing conditions at 10 days after foliar appli-
cation.(Application timing ; 7 DAS). Broad-
casted (A), drilled (B) rice and barnyard-
grass seeded under drycondition. Broad-
casted (E), drilled (F) rice and barnyard-
grass (D) under water condition, and trans-
planted rice (G), comparatively.
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Fig. 1. Effect of oxyfluorfen on plant height and
root length of rice and barnyardgrass.

- 283 -



Aol bt ot AdA e A5
3le] 65.5%2 ZAAIRT 100%2)

, EFA sl 839%9 =i 87%
AlAE g 5 gl FFofA 2kl o
atelE Bdch el geage] A9
FEoA el FAGe] AA AR} Hoix|
- 2% Y AR frriogn AsEdg
%h«oﬂxM "—Fsﬂw"r%} TbsAde]l & Hes ¢
e QAo

o9} zhe v - ZAH7ke] Apo] = oxyflourfen
o] EckFAtdo] 7}gt A} nitrofen?] 10w
o o2& Fulw I Az 7]
s, ol}zATe Aol B oFAY HAE
BAof ulE o] st Btk oz} A
g o g meluc) x4 Axbo] oA A
o] ZW Ax & <FAY HEHAH oE A
o2 Bejgae] dxA]N AR *Emrt*}&«l
ARE FEEHU7] gFed JARET} A
o Ygks oz wutgc)

G AAFE 2AE T A= A
o 240 Ane} faAlgt S ok A4
Agzel4] ERAEFL 3% EFIAFES
33%9) AP AFE A7t A s mHAgF
ol A&zt o] A vepgon Ie A
Aol AFo] 98%o| A A=} A gt
ZzAANEe AdzAdqMeEe o AFgen
EQuEe] 57%, EF3Fo] 62% 2+ A=

= %

)\

F_.

c

>
_,d

.

lr F)’ o oo 4 T‘IJ
T

e o
HE b

Qi i A 9B%Fole] AgelAE vheh)
sich.
gl 84 olkRE FA el Bl 29% A

ARAAF AAE wo] Azpule] e 7
w)g oksuhee wedchFig. 2).

Asxezn Asuel x4y PP ARE
Anch: F42AdA, BEFEHNcGE X
WAL ol 4, o] b wehiz Aol A, W n
e HellH 27 AR e} 2A el
whek & Oxyfluorfene o that WhAlE A
B oA Az e ngod, wel
Wy e 2Edes sMe 4 e
Aelz A wet el Aol A=

ol ezl AgzAd W a4

ORY WATER — TRANSPLANT
2 00 CONDITION CONDITION ' CONDITION
£
§
S a0
2
2 6
T
8 4
2
x
Y .
& o : : ] 1.4
g g g Pd g H g
g P s £ e 2
584§ $i: 1
“ H H i LI
CROPPING PATTERN

Fig. 2. Effect of oxyfluorfen on shoot fresh weight
(g/plant) of rice and barnyardgrass.
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OXYFLUORFEN

Plate 2. Cross sections of leaves of rice(A,B,C,D)
and barnyardgrass(E,F) seedling grown un-
der dry-seeded condition at 10 days after
application. Broadcast(A,B), drilled(C,D)
rice and barnyardgrass(E,F). EP : epidermal
cell, MC : mesophyll cell, VBS : vascular
bundle sheath cell. Bars represent 10um.
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Plate 3. Cross sections of leaves of rice(A,B,C,D)
and barnyardgrass(E,F) seedling grown un-
der water-seeded condition at 10 days after
application. Broadcast(A,B), drilled(C,D)
rice and barnyardgrass(E,F). EP : epidermal
cell, MC : mesophyll cell, VBS : vascular
bundle sheath cell. Bars represent 10pm.
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Plate 4. Cross sections of leaves of rice(A,C) grown
under transplanting condition at 10 days
after application. EP : epidermal cell, MC :
mesophyll cell, VBS : vascular bundle
sheath cell. Bars represent 10pm.
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