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ABSTRACT

The combined effects of primisulfuron and imazethapyr treated with piperonyl butoxide(PBO)
on growth inhibition and acetolactate synthase(ALS) activity in corn were studied to identify the
tolerance mechanism among corn cultivars.

Pioneer 3751 IR showed resistance to primisulfuron and imazethapyr, but Pioneer 3751 and
Chalok 2 were susceptible to them. Pioneer 3751 IR was tolerant to primisulfuron regardless of
PBO treatment, but Pioneer 3751, Suwon 118 and Chalok 2 were more greatly inhibited by
combined treatment of primisulfuron with PBO. Synergistic effect on growth inhibition in Pio-
neer 3751 IR, Pioneer 3751, Suwon 118 and Chalok 2 was not occurred when imazethapyr was
treated with PBO, but Pioneer 3751, Suwon 118 and Chalok 2 tended to inhibit by combined
treatment of imazethapyr with PBO.

Pioneer 3751 IR showed higher ALS activity than Pioneer 3751 when primisulfuron or imaze-
thapyr was treated. ALS activity was inhibited by primisulfuron at 0.01yM or above and imaze-
thapyr at 1uM or above, and inhibitory effect on ALS activity was observed by primisufuron and
imazethapyr treatments with PBO.

Key words : Resistance, primisulfuron, imazethapyr, piperonyl butoxide, corn, acetolactate synthase
(ALS)
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Table 1. Effects of primisulfuron and piperony! butoxide on growth of 4 corn cultivars.

Plant height(cm)

Fresh weight(g/plant)  Dry weight(g/plant)

Primisulfuron

Comn culti " PBO (Kg ai
e ® ) 0.0 2.0 0.0 = ;/:)m) 0.0 2.0
0 478 46.5™ 6552  6.517° 0.782*  0.738%
_ 40 472" 445" 6.520°  5.953° 0.768  0.696"
Pioneer 3751 IR abe be . . b b
80 46.7 422 6.072 5.737 0.741 0.628
160 47 412 5843  5.556" 0.685°  0.608°
0 465"  432% 6373  5.959" 0.763*  0.644°
pi 1751 40 394> 318 5440  4.584" 0.662°  0.492%
oneer
80 3704  19.3° 5288  1.829° 0635°  0.229™
160 33.5%  18.5° 5.154®  1.434° 0.593*  0.176°
0 453" 422" 6.593  5.491* 0.849°  0.671"
40 413® 277 5776®  4.000™ 0.688°  0.488"
Suwon 118 ab de ab cd ab cd
80 38.3 22.0 5.733 2.775 0.633 0.351
160 332 1.7 5188  1.603 0.617° 0216°
0 493" 427 6.990°  5.489" 0.861°  0.573°
Chalok 2 40 27.5° 19.8° 3.014* 1,581 0.634*  0215*
ato 80 272° 212 2008 1415 0386  0.189%
160 247" 203 2277 0.710° 0.365%  0.137°

* Means with the same letter within com cultivar are not

Duncan’s multiple range test.
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Table 2. GRsp and Isp values for primisulfuron determined from plant fresh weight, and acetolactate synthase
activity in primisulfuron-susceptible and -tolerant comn cultivars when piperonyl butoxide was treated.

Piperonyl butoxide (kg ai/ha)

Comn cultivar

0 0.0 2.0

GRs (g ai/ha)* Lo (uM)°
Pioneer 3751 IR >160.0 >160.0 >10.00 7.01
Pioneer 3751 >160.0 59.0 0.05 0.02
Suwon 118 >160.0 77.9 0.06 0.06
Chalok 2 49.8 28.1 0.01 0.01

* GRso is the herbicide concentrations that reduce growth by 50%.
® Iso is the herbicide concentrations that inhibit ALS enzyme activity by 50%.

Table 3. Effects of imazethapyr and piperonyl butoxide on growth of 4 corn cultivars.

Plant height(cm)

Fresh weight(g/plant)  Dry weight(g/plant)

Corn cultivar Ingaglzzshagyr PBO (kg ai/ha)
0.0 2.0 0.0 2.0 0.0 20
0 47.8° 46.5° 6.552° 6517 0.782°  0.738"
! 70 433" 39.3® 6.017"  5.466% 0.723"  0.582™
Pioncer 3751 IR 140 390  385° 5795  5423® 0679 0.552%
280 37.7%° 32.0° 5517 4.882° 0.635*¢  0.514°
0 46.5" 432° 6.373"  5.959° 0.763°  0.644°
Ploncer 3751 70 20.0: 18.2‘; 1.616:c 0.863% 0.259: 0.153‘:
140 193 16.0 1.230 0.201° 0.203 0.123
280 17.5° 0.0° 0710  0.000° 0.164°  0.102°
0 453" 422° 7.336°  5.491° 0.849° 0671
Suwon 118 70 18.8: 16.2: 1.734}‘ 1.218: 0.245‘; 0.210:
140 15.0 15.8 1.082° 0861 0.199 0.145
280 143" 15.0° 1.012° 0457 0.179°  0.121°
0 49.3" 27° 6.990"  5.489° 0.861°  0.573"
Chalok 2 70 22'5: 19.0:“l 1.799‘;c 0.762: 0.296; 0.120:“
140 20.2° 14.5 1.007 0.137 0.168  0.079
280 0.0° 0.0° 0.000°  0.000° 0.111°  0.045°

* Means with the same letter within corn cultivar are not significantly different at the 5% level based on

Duncan’s multiple range test.
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Table 4. GRso and lso values for imazethapyr determined from plant fresh weight, and acetolactate synthase
activity in imazethapyr-susceptible, and -tolerant comn cultivars when piperonyl butoxide was treated.

Piperonyl bufoxide (kg ai/ha)

Comn cultivar

0 2.0 0.0 2.0
GRso(g aifha)’ Lso(uM)”
Picneer 3751 IR >280.0 >280.0 >10.00 >10.00
Pioneer 3751 31.9 25.2 8.19 6.33
Suwon 118 29.5 29.3 >10.00 >10.00
Chalck 2 30.9 25.1 924 7.87

® GRy is the herbicide concentrations that reduce growth by 50%.
® Is is the herbicide concentrations that inhibit ALS enzyme activity by 50%.

- 337 -



(FORN -—— Pioneer 3751 IR
i —o—Pioneer 3761 IR +PBO
. ~-&— Ploneer 3761
Y ~&— Ploneer 3751 +PBO

ALS activity (% of contro!)
3

40
20
0 0.01 0.1 .1 10
Primisulfuron (1« M)
Fi
120
_. 100
3
5 80
[3]
)
» 60 r
>
Egt —®— Ploneer 3751 IR
g —D—Pioneer 3751 IR + PBO
9 o0 | ~—&— Pioneser 3751
< —#—Pioneer 3751 + PBO
0 A n —

oot 01 1 10
Imazethapyr (uM)

120 I
3 ~—-Suwon 118
£100 8 —#—Suwon 118 +PBO
8 —t— Chalok 2
c 80 —&— Chalok 2 +PBO
2®
>
£ 60
°
©
v 40
-
<
2
0 N

0 001 041 1 10
Prirmisulfuron { M)

ig. 1. Effects of primisulfuron and PBO on acetolactate synthase activity in four corn cultivars.
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Fig. 2. Effects of imazethapyr and PBO on acetolactate synthase activity in four com cultivars.
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