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Herbicide Resistance in Plant Tissue Culture

Kim, Kil Ung*

ABSTRACT

This study was conducted to evaluate herbicide resistant plant through tissue culture. Callus was induced
from embryos of Echinochloa crusgalli Beauv. (var. oryzicola Ohwi, var. caudata Kitagawa and var. crusgalli).
An optium medium for callus induction and succinate dehydrogenase activity in inducted callus were detected
and callus growth of various varieties of Echinochloa crusgalli was assessed under the treatment of various
rates of butachlor{ N{butoxymethyl)-2chloro-N<2,6-diethylphenyl)acetamide] . MS medium seemed to be the
most appropriate to induce callus from the embryos of varieties of E. crusgalli by using 2 4-D about 5.5mg/l as
a hormone source. The activity of succinate dehydrogenase in inducted callus showed positive reaction against
to TTC(2,3,5-triphenyltetrazolium chloride) regardless of concentrations of butachlor and varieties of E. crus-
galli, indicating that all the callus induced were alive. The callus growths derived from seeds of E. crusgalli were
greatly affected by various rates of butachlor and were completely inhibited at the highest concentration of
butachlor, 10‘3M, regardless of varieties of E. crusgalli. 10-6M of butachlor inhibited 24.6% of the callus growth
of E. crusgalli Beauv. var. oryzicola Ohwi, while E. crusgalli Beauv. var. crusgalli showed 42% of inhibition,
showing that there was difference in response of varieties of E. crusgalli Beauv. to butachlor.
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Table 1.
seeds under different mediums®

Effect of 2, 4—D and IAA on callus formation from varieties of Echinochloa crusgalli

Treatment % germination Induction frequency (%)¥ Fresh wt. of callus (mg/seed)
(mg/! Mediums) MS Miller Ns MS Miller Ne MS Miller Ne
2,4-D 2.75 50.0 62.5 72.5 50.0 60.0 50.0 5.11 4.70 4.07
2, 4-D 5.50 67.5 70.0 71.4 67.5 70.0 68.6 9.66 9.41 4.34
2, 4-D 1100 55.0 52.5 72.5 55.0 52.5 70.0 4.54 1.66 376
2, 4-D 22.00 42.5 57.5 52.5 37.0 55.0 45.0 211 4.84 1.78
1AA 1.00 52.5 60.0 65.0 45.0 27.5 15.0 3.20 0.88 0.49
1AA 2.00 60.0 65.7 68.6 35.0 51.4 34.2 2.26 2.60 2.62
[AA 4.00 62.5 45.0 70.0 47.5 45.0 45.0 4.11 3.09 0.75
1AA 8.00 70.0 67.5 72.5 62.5 67.5 57.5 3.08 4.32 3.80
Unt. control 55.0 68.4 81.3 0.0 0.0 0.0 0.00 0.00 0.00
P Each value is an average of 5 seeds with 6 replications, and determined at 25 days of

Incubation.
2 Number of E. crusgaili seeds germinated.
3 % of callus induction from seeds.
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Table 2. Activity of succinate dehydrogenase

BAE JIR20 FHME FUS 5720 £
£ fEsty] W8l MSig#el WU 4L BXK
o butachlor & BN FLikrhol o EHI=Z FH
HE 154 4 Mo FAFA2E BT & Succinate
dehydrogenased] Etk& HEY HES & 29F 2
oo R 9o EEMelY butachlorel BER
ER7 glel A FHF 24 AH TTC ERE(+) &
Bl M BEFY Fikel g3 FHY sHRL0 £EH

in callus culture treated with butachlor.

Plant species

Cone. of butachlor (M)

10-8 1078 107 1073
E. c.V Beauv. var. oryzcola +2 + + +
E. ¢. Beauv. var. caeudsta Kitagawa + + + +
E.c. Beauv. var. crusgalli + + + © ok
Rice (Miyang 42) + + + +

D E.¢.= Echinochloa crusgalli
2 +: Positive reaction to TTC.
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Hel shA FHI H 2] ggrh 1078 Mzt ol &
BEA AL o EEM X871 o= &3 (Echino-
chloa crusgalli, var. crusgalli)7} 42% &= ol
3t 39 (Echinochloa crusgalli Beauv. var. ory-
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Table 3. Percentage inhihition of fresh callus weight treated by various rates of butachlor?

% inhibition

Varieties Conc. of butachlor (M) 1076 0= 10-1 0=
E. c¢® Beauv. var. oryzicola Ohwi 24.6 61.2 88.7 100.0
E.c. Beauv. var. caudata Kitagawa 389 54.9 79.3 100.0
E.c. Beauv. var. crusgalli 42.0 67.3 89.2 100.0

UPuration of butachlor treatment: 30 days

2 % inhibition= (callus wt. of untreated control —callus wt. of the treated)/callus wt. of

untreated controlx 100
YE, c.= Echinochloa crusgalli
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