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ABSTRACT

Effects of butachlor [N-(butoxymethyl)—Z—chloro-2', 6'-diethyl acetanilide] and 1,8-naphthalic anhydride
(NA) on post-germination growth, mesocotyl and root anatomy and root-cell membrane permeability of rice
(Oryza sativa L)) were investigated. Lengths of mesocotyl and radicle were markedly decreased as the applica-
tion rates of butachlor increased from 0.1 to 100 ppmW and NA from 1 to 100 ppmW, but there was no effect
on coleoptile elongation. Application of butachlor-NA resulted in increase in coleoptile elongation, but decrease
in mesocotyl elongation. Partial breakdown of cortical cells in root and mesocotyl was caused by either buta-
chlor or NA treatments, resulting in increase in intercellular air space. Further increase in the intercellular air
space of root and mesocotyl was obtained when butachlor was applied in combination with NA. Increase in
root-cell membrane permeability occurred when either butachlor or NA was applied. However, butachlor-NA
treatments resulted in reduction in the permeability.
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Fig. 1. Elongation of coleoptile (r__—_] ) and
mesocotyl {7772 ; and radicle growth
([ 1) of rice as affected by rate of but-
achlor application. Means and standard
deviations are presented.
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Fig. 2. Elongation of coleoptile ( 1) and
mesocotyl (%’Z} and rad growth

¢ )} of rice as affected by rate of naph-

thalic anhydride. Means and standard
deviations are presented.
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Fig. 3. Effect of butachlor and naphthalic anhydride (NA) on coleoptile and mesocotyl elongation and radicle

growth of rice.
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Table 1. Leakage of electrolytes from roots taken
from rice plants at 24 h after treatment
with different concentrations of buta-
chlor and naphthalic anhydride.

Naphthalic Solution Conductivity (umhos)
Butachlor ) . .
(ppmw) anhydride Incubation Time (h)
(ppmw) 1 3 5 24
0 0 138 142 143 148
10 200 220 241 260
50 195 213 229 30.2
100 195 216 246 331
10 0 229 25.0 250 250
10 220 225 193 278
50 172 192 193 219
100 167 172 190 200
50 0 292 320 330 338
10 212 233 253 273
50 1822 196 210 230
100 146 17.1 17.5 194
100 0 330 370 375 376
10 235 320 320 340
50 235 274 276 303
100 19.0 196 200 22.0
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Fig. 4. Cross section of mesocotyl (x100) and root (x200) of rice. A, mesocotyl untreated; B, mesocotyl
treated with 10 ppmw butachlor; C, mesocotyl treated with 10 ppmw butachlor + 10 ppmw NA; D,

root untreated; E, root treated with 10 ppmw butachlor; F, root treated with 10 ppmw butachlor +
10 ppmw NA. C (Cortex), AS (Air space).
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