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Morphological and Anatomical Response of Rice and
Barnyardgrass to Herbicides under Various Cropping Patterns.
. Response to Propanil
Chon, S.U., J.O. Guh and Y.I. Kuk'

ABSTRACT

Propanil [N-(3,4-dichlorophenyl) propanamide] which was applied at 4,200g aifha postemergence
7 days after seeding or transplanting, completely reduced the growth of shoot and root of barnyard-
grass at 100% under dry condition while plant height, root length and shoot fresh weight of
barnyardgrass at 63, 40 and 78%, respectively under water condition. On the other hand, the
herbicide did not affect the growth of shoot and root of rice grown under water condition and
transplanting condition, but reduced the plant height, root length and shoot fresh weight of
broadcast rice on soil at 24, 18 and 28%, respectively, under dry condition. Microscopically, the
epidermal cells of treated-bamyardgrasses under both conditions were severely constricted, chloro-
plasts in the cells of vascular bunble sheath were partially lacked, and mesophyll cells were often
ruptured, whereas those of treated-rice were not affected. Histological observations showed that
propanil reduced the thickness of leaf blade of barnyardgrass under both conditions at 36-48% due
to mainly reduction and constriction of mesophyll cell, while it did not affect or even increased
the thickness of leaves of rice under all conditions compared to control. These results indicate that
broadcast rice on soil were more injured than drilled rice in soil under dry condition, however, in

the other tested conditions rices were not affected.
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Table 1. Information of herbicide used in the experiment’

Common name Propanil
Compound Acylamide
Chemical name N-(3,4-dichlorophenyl)propanamide
Structural formula

Cl

cl NH—CO — CH, — CH,

Formulation 35% EC
Vapor pressure 910" mmHg at 60
Solubility 225ppm(water at 207 )
Rate 4,200g aifha
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o. Zabiolglr} and barnyardgrass under various cropping
" ’ patterns at 10 days after foliar application.

£ {(Application timing : 7 DAS). Broadcast rice
2o Atz A 7z 100% <A Ee] I on soil(A), drilled rice in soil(B) and barny-

2 4 24 AR A% A2 a2y

< 1
Lo R *1 1

R ) . = ) ardgrass(C) in soil under dry seeded condi-
Abdl ot kel A 63% R 40% At tion, broadcast(E), drilled(F) rice and barny-
oA =gl ey AgtzAel we] 2 ardgrass(D) under water seeded condition
oo wuinola] zhzb 24% 2 18% oA and 8-day(G) seedling under transplanting

condition.

- 239 -



126 WATER TRANSPLANTING
L)

8

8

g

PLANT LENGTH(% OF CONTROL)
8 °

@
©
@

-

8
Nrneateo) mg
0
S

5-DAY SEEDLING {
JAROGRASS |

BROADCAS!

ORRLED
BARNYARDGRALS
BARNYS

CROPPING PATTERN

Fig. 1. Effect of propanil on plant height and root
length of rice and barnyardgrass at 10 days
after application. Application timing @ 10 days
after seeding.
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Fig. 2. Effect of propanil on shoot fresh(g/plant) of
rice and barnyardgrass at 10 days after appli-
cation. Application timing : 7 days after seed-
ing.
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Plate 2. Cross sections of leaves of untreated rice
(A, B) and bamyardgrass(C, D) seedlings
under grown dry(A, C) and water condition
(B, D) 17 days after seeding. EP : epider-
mal cell, MC : mesophyl cell, VBS : vas-
cular bundle sheath cell. The bar represents
1pm.
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Plate 3. Cross sections of leaves of propanil-treated
rice(A, B) and barnyardgrass(C, D) seed-
lings under grown dry(A, C) and water
condition(B, D) 10 days after application.
EP : epidermal cell, MC : mesophyl cell,
VBS : vascular bundle sheath cell. Arows
show constricted EP, lacked chloroplast in
VBS and partially ruptured MC. Bars re-
presents 1 gz m.
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Table 2. Coparison in total leaf thickness and thickness of mesophyll cell layer of rice and barnyardgrass
grown under various cropping patierns 5 days after propanil application.

Cropping pattern Applied rate

Total leaf thickness Mesophyll cell layer

(g aifha) (unit) (unit)
DRY CONDITION
Rice broadcast on soil 0 8.3 = 0.6(100)* 5.6 = 0.3(100)
4,200 8.2 * 0.6( 99) 79 £ 1.5(141)
Rice drilled in soil 0 7.3 £ 0.9(100) 6.4 = 0.4(100)
4,200 8.0 £ 0.4(110) 8.1 = 1.4(127)
Bamyardgrass in soil 0 105 £ 1.4(100) 6.6 £ 1.3(100)
4,200 6.7 £ 1.7( 64) 34 £ 1.2(52)
WATER CONDITION
Rice broadcast on soil 0 5.2 + 0.9(100) 35 + 0.5(100)
4,200 6.2 = 0.8(119) 55 £ L3057
Rice drilled in soil 0 54 * 0.5(100) 4.6 = 0.3(100)
4,200 53 & 1.2(102) 6.2 + 0.8(135)
Barnyardgrass in soil 0 4.5 * 0.5(100) 3.1 £ 0.1(100)
4,200 2.1 £ 1.2(47) 1.4 = 0.1( 45)
TRANSPLANTING CONDITION
8-day-old seedlings 0 7.2 * 0.8(100) 5.0 * 1.0(100)
4,200 7.0 £ 1.0( 52) 5.0 & 1.0(100)

* Figures in parentheses are relative number(%) against untreated.
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