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ABSTRACT

Antidoting effect of 1,8-naphthalic anhydride (NA) on butachlor [2-chloro-2’, 6'-diethyl-N{butoxyethyl)

acetanilide] phytotoxicity in rice was determined at different seeding depths and application rates of butachlor.

The most sensitive response to NA was found in mesocotyl of rice (Oryza sativa L.). The mesocotyl length

decreased with use of NA when seeded 2 to 4 cm deep, whereas no effect was obtained in plant height, root

length and coleoptile length. Phytotoxic effect of butachlor to rice sown in vermiculite saturated with butachlor

solutions decreased with use of NA at all seeding depths employed. However, depth protection was not observed

when planted 3 to 4 cm deep without use of NA. Use of NA resulted in reduction in the phytotoxicity at con-

centrations of butachlor lower than 40 ppmw. The results indicated that the antidoting effect of NA was not

due to reduction of mesocotyl elongation which would result in decrease in butachlor uptake through the

mesocotyl.
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Table 1. Plant height and root length of rice as affected by depth of seeding and use of naphthalic
anhyt:lride.a o L
Depth of Plant height (cm) Root length (cm)
seeding With Without . With Without .
(em) NA NA Difference NA NA Difference
1 10.6 2 12.3a 1,708 103 a 120a 1,718
2 10.7 a 12.3a ~1.6" 119a 13.4a —~1.508
3 100a 12.7a 2708 120a 10.2a 1.818
4 94a 10.6 a —1.278 89b 78b 1178

311 a column, means followed by a common letter are not significantly different at the 5% level by

Duncan’s multiple range test.
ns = Not significant.
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Table 2. Coleoptile and mesocotyl elongation of rice as affected by depth of seeding and use of

naphthalic zmhydride.a -
Depth of Coleoptile (mm) . Mesocotyl (mm)
seeding With Without , With Without .
(cm) NA NA Difference NA NA Difference
1 75¢ 7ic 0.4"8 4.74d 574d —1.078
2 9.9 be 76¢ 2.308 10.8¢ 136 ¢ —2.8*
3 1190 109b 1.0m8 16.1 b 202 b —-4.1*
4 15.7 a 143a 1.478 20.5a 275a —7.0%*

31n a column, means followed by a common letter are not significantly different at the 5% level by
Duncan’s multiple range test.

*Significant at the 5% level (LSD), **Significant at the 1% level (LSD),

ns = Not significant.

Table 3. Plant height and root length of rice as affected by depth of seeding and use of naphthalic
anhydride with butachlor application.?

Depth of Plant height (cm) - Root length (cm)
seeding With Without . With Without .
em) _ NA_ NA Difference  NA___ Na _ Difference
1 100 a 5.7ab 4.3 109 a 9.6a 1.3
2 9.4a 6.3a 3.1* 11.7a 93a 2.478
3 86a 49 ab 3.7 8.8 ab 89a ~0.108
4 9.5a 41b 5.4% 72b 6.1b 1.1°8

311 a column, means followed by a common letter are not significantly different at the 5% level by
Duncan’s multiple range test. The 10 ppmw of butachlor concentration was used.
*Significant at the 5% level (LSD), ns = Not significant.
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Table 4. Coleoptile and mesocotyl elongation of rice as affected by depth of seeding and use of
naphthalic anhydride with butachlor applicatio_r}_.a

RGO G B 1 A Al R ol o kel 4 Qlek cnejob gl AL

Depth of Coleoptile (mm) i Mesocotyl (mm)
seeding With Without . With Without
Diff i
(cm) NA NA i ererff:e NA NA Difference

] 57¢ 74c¢c —-1.7m 49 ¢ 5.8d —-0.9M8
2 11.3b 11.3b 0o 105 b 10.1¢ 0.4718
3 1420 11.0b 3.2% 153 a 178b --2.5*
4 202 a 16.6 a 3.6*

169a 22.1a 5.2

9n a column, means followed by a common letter are not significantly different at the 5% level by
Duncan’s multiple range test. The 10 ppmw of butachlor concentration was used.

*Significant at the 5% level (LSD), **Significant at the 1% level (LSD),

ns = Not significant.

—171 -



EEL o8 BEER NA B u’ra} & #] 5|
BOEd o, HERdAE L AEES BES T
Aek(E 3). st EES} b BEEKS Bnst
shal NA #ERES NA fEA A &5 Holx &=
el A=k, 3emSt dom BEAEA Aol HEH
of A Lol NA MM A, £ FEY 7 ol
NA AR A o #2Al s 2 &L &
EE At (& 4.

WREER 3cen® demoll Al NA EE| obi 444
kol EAE Bl Ao NAd 24 #Relr
Bubs efo] AE MY o el Aok gzkslch NA
O R EES v RH U s, K OH
B MGl A= - BEEENCNA AEB ikl ut
el th¥o] M s whit& E#7) HibEMo R (s
of #iEE AL Ao Azl o Erol BE (I

W E Mk [7h Aholol i thikst ST o] F-of
4 Qedl, g RSl MK el wet (i

A0, o g REE elzbd Amel  Eb
Metkol wheb WS which o)9he BWol  wel
g o] MO BT U2 e Ay
o™ gEES] W LE RS WA THE

A TBRO NAS G SR bl fe
B PR MO0 e Mol AMEIEN 1L
o ol ol ob e smeal FiL gl Ao K, A W

Baoll 4] 9} iho| IS ML M s}x o
vermiculite & B3t BRAEE KO ol F A
3 BRI A Soll & o - BEHRREE A 4 Wt
sl ol g Fell WhAlE = BT B 5 R,
& ol Welop B RSl EEEe B ?gﬁ'ﬂ /] ol
NAeoll o gt #EgE SHRE <] 58l e 7 )
R o] g Lokl RA Uﬂ—"] "H' ss:
P T BASE 2ol ol F Al sk Aok Mrbsicl

NAo) |5t S ERHE R/J'fﬁ—@i butachlor 8| of¢{ i
BNl Eadale 2 R, kel el &

ol 4

Table 5. Plant height and root length of rice as affected by rate of butachlor application and use of

naphthalic anhydride.?

Rate of Plant height (cm) Root Length (¢cm)

application With Without . With Without .
(ppmw) NA NA Difference NA NA Difference
0 10.1 a 113a —1.208 10.7a 134a —2.708
1 741 84a ~1.0M8 98a 13.1a -3.308
5 8.0 ab 441 3.6* 106 a 95b 1.108
10 6.9 be 46D 2.3% 88a 6.1c 2,778
20 5.2 cd 260 2.6* 86a 58¢ 2.808
40 3.14d 23b 0.818 6.0b 55¢ 1.578

%na column, means followed by a common letter are not significantly different at the 5% level by
Duncan’s multiple range test. The rice seeds were planted 3 cm deep.
*Significant at the 5% level (LSD), ns = Not significant.

Table 6. Coleoptile and mesocotyl elongation of rice as affected by rate of butachlor application

and use of naphthalic anhydride.a

Rate of Coleoptile (mm) Mesocotyl (mm)
application With Without ) With Without .
(ppmw) NA NA Difference NA NA Difference
0 10.7 b 120a —1.3M8 16.5a 209a —4.4%
1 114b 13.7a —2.3™ 14.3 ab 19.5 ab —5.2%*
5 17.7 a 12.7a 5.0%* 11.4 be 17.2 abe —5.8%*
10 17.3a 13.4a 3.9* 12.7b 16.7 be —4.0*
20 176 a 12.7a 4.9%* 11.4 be 136 cd --2.2%
40 157 a 123a 3.4% 94 ¢ 1244d —-3.0*

3In a column, means followed by a common letter are not significantly different at the 5% level by
Duncan’s multiple range test. The rice seeds were planted 3 cm deep,

*Significant at the 5% level (LSD),
ns = Not significant.

**Significant at the 1% level (LSD),

-172 -



butachlor & RE BE wmel 34 8o #Er) 8
AE AR 9 EEBE] 1 ppmwollAl £ NA EE shE
2 Hojx 9rotor butachlor #E 5~ 20ppmw A}
olof 4l NA KEHE #Eo AN 3143 F3}5 of
NA gl Hale A M s EERE RS
vheb gt cz2dvb butachlor @ #EE7F 40 ppmw
@ oFobxlm] NA2) #HE&H SRe vhebvbA gt
ch(# 5). NA el uh $EE kst o
© butachlor 1ppmw K#oll 4+ butachlor & &
Bl W wekyl Al 2 R o] KSR
ol ul, S#AEel 40ppmw KA E NAZ
HE Gugl A NAZH EEHE S4RE  viEbd
ol IRRME L o] KR butachlor 7 &

HEQnl o2 A zbd o el 9ol buta

chlor ol 2l8h g7} GEE g el o
o, NAol o8 #iaiRel &= A4S B + 4
At

Biiol 4l el NAOl 9§t EEEH DR &
#ioll lol 4l = LIS Eim-g Ve d o (R 6),
ol Ao ¥ E BWAE MET] oS EM kol
Al 9 FEHREZ Bk NA BB ot h¥ B
A= butachlor 8 48 EHEFA HEEE 1A
Sofl = butachlor 40 ppmwell 4 EBEEHE HRE
el 2] Ealgln] 2O NA 7L U shEE b
el 7] ¢ &bed 4] 3= butachlor & MEMAAS & +
ol Mk o] 3l S-S RSt lo® NAS| itk

o FEMIQ) Mol KFEE A U SE BT T Ads
W A E o}
i ] =
#of glolx NAol & butachlor & BEKE

el vl o) o) B AEE Y butachlor o EER
B BES Hatalsicl FES #o BEHS NAd
747 vl zbet WA O R, 2~4dem BBELANA NA
Sl il th#ke] 2ol WA H - Mo Xqk,
g, Mg W SR Mo &= Bl Atk but-
achlor I# ©. 52 #IRIAZ) vermiculiteol 3&HEFE 5
w2}3k ol 4 2] butachlor #E¥E= NAE Ao
B SRR A SRS JS 4 U«

NA M@l 3~ dem BEEEANAY FEiffol o

oF et 4R 9% 7 ek NAE st
wl butachlor MEEREEAES] Mol whit ES K
A2} = al# =k, butachlor 40 ppmw EEZ el

v

ol = KBRS Mol atsbalvt, BLES

R NAo of gt SEKBGHR A P& MEET M

LA A

butachlor 92 & WIS A A &l dlol] 4

/Rl 7o) obdg vhehH ik,

10.

- 173 —

1

3l A X M

. Ashton, F. M. and A. S. Crafts. 1981. Mode of

action of herbicides. 2nd ed. John Wiley &
Sons, New York. 525 p.

. Blair, A. M., C. Parker and L. Kasasian. 1976.

Herbicide protectants and antidotes - Areview.
PANS 22:65-74.

. Chen, T, M., D, E. Seaman and F. M. Ashton.

1968. Herbicidal action of molinate in barn-
yardgrass and rice. Weed Sci. 16:28-31.

1985, # o #iFH
HeY, MR 2 AR EHE el o) X4
butachlor & 1, 8- naphthalic anhydride 9|
B, SMREE 515662

. Chun, J. C. and K. Moody. 1985. Effect of

butachlor on rice mesocotyl elongation. p.33-
40. In Proc. 1. 10th Asian-Pacific Weed Sci.
Soc. Conf., Chiangmai, Tahiland.

. Hickey,J. S. and W, A. Krueger. 1974, Alachlor

and 1 8-naphthalic anhydride effects on sor-
ghum seedling development. Weed Sci. 22:86-
90.

. Mabbayad, M. O., A. W. Ruscoe and K. Moody.

1980. 1,8-naphthalic anhydride and depth of
seeding on rice (Oryza sativa L.) tolerance to
herbicides. Paper presented at the 11th Annual
Conf. of the Pest Cont. Council of Philippines,
April 23-26, 1980. Cebu City, Philippines.

. Mabbayad, M. O. and K. Moody. 1982. Effect

of time of application and the use of naphthalic
anhydride on butachlor phytotoxicity in wet-
seeced rice. Paper presented at the Cropping
Systems Tuesday Seminar, Oct. 12, 1982. Int.
Rice Res. Inst., Los Banos, Laguna, Philippines.
Madrid, M. T. Jr. 1980. Rice (Oryza sativa L.)
cultivar tolerance to herbicides. M.S. thesis,
Univ. Philipp., Los Banos, Laguna, Philippines.
Nako, Y. 1977, Factors affecting crop injury of



benthiocarb to direct-seeded rice plants in in Oryza sativa L. p. 31-67. In S. Tsunoda and
upland field. Weed Res. (Japan) 22:75-79. N. Takahashi, eds. Biology of rice. Japan Sci.
11. Takahashi, N. 1984. Differentiation of ecotypes Soc. Press, Tokyo/Elsevier, Amsterdam,

—174 -



