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Selection of Herbicide Tolerant Variant
Through Cell Culture

S. C.Kim, and G. S. Chung

ABSTRACT

An attempt was done at the Yeongnam Crop Experiment Station in 1986-'87 to obtain herbicide tolerant

variant through cell culture. Immatured rice grain was more rapidly and efficiently formed callus in dehulled

rice -zulture method for both rice cultivar types, Tongil type (Indica/Japonica) and Japonica-type. However,

Japonica-type cultivar was generally superior than Tongil-type Cultivar in callus formation. Expression rate of

herbicide tolerant variant varied depending upon rice cultivar, plant species and herbicide properties. In case of

Nagdongbyeo (Japonica) at the first subculture, 46.3% of total callus pieces appeared as herbicide tolerant
variant in herbicide media of CGA142464 and followed by NC-311 (11.6%), Butachlor (7.5%), 2.4-D (2.1%),
Quinclorac (0.89%), and Propanil (0.25%), in order. This degree of appearance of herbicide tolerant variants

rapidly increased as passage of subculture was advanced. Herbicide tolerant callus hardly regenerated as normal

plant even though large variations exhibited among culture media.

Key words: Herbicide tolerant variants, cell culture, Dehulled rice culture method, Callus formation, Nagdongbyeo
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Fig. 1. Relationship between callus formation rate
and maturity of rice grain.
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induction and maturity of rice grain.
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Table 1. Expression rate of resistant callus mass (R-type) in callus culture in several herbicide media

Herbicide

Number of callus pieces

- Expression rate
Resistant

of R-type
Total Alive Death variant (%)
(R-type)

Control 578 578 0 0 0
Butachlor 385 381 4 29 7.5
Propanil 394 394 0 1 2.5x 1073
Bentazon 401 399 2 0 0
24 -D 340 340 0 7 2.1
Chlornitrofen 286 284 2 0 0
Quinclorac 336 336 0 3 8.9x 103
Pyrazolate 384 384 0 0 0
DPX — 5384 382 382 0 0 0
NC - 311 353 275 78 41 11.6
CGA 142464 335 313 22 155 46.3

* Cultivar : Nagdongbyeo

* Placing date : Sep. 28, 1986

* Herbicide concentration : 109M

* Callus growth at placing : diameter = 1 mm, Fresh weight =0.5 — 1.0 mg
* Observation : Oct. 27, 1986

* Medium : Ng—Y+2.4—D (2mg/R)+Kinetin (0.2 mg/Q)

Table 2. Expression rate of resistant callus mass (R-type) at second subculture in several herbicide media

Number of callus pieces

Expression rate

Herbicide Resistant of R-type
Total Alive Death variant (%)
(R-type)
Control 104 104 0 0 0
Butachlor 10-5M 130 119 11 95 73.1
1074M 130 116 14 83 63.8
10-3M 130 115 15 20 45.4
NC-311 10-5M 78 77 1 66 84.6
104M 52 52 0 43 82.7
10-3M 78 69 9 48 61.5
CGA 142464 10°M 130 129 ] 127 97.7
104M 130 130 0 127 97.7
10-3M 104 104 0 95 91.3
Quinclorac  10-5M 26 26 0 20 76.9
10-4M 26 26 0 16 61.5
10-3M 26 26 0 0 0

* Cultivar : Nagdongbyeo
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Table 3. Expression rate of resistant callus mass (R-type) at third subculture in several herbicide media

Number of callus pieces

Expression rate

Herbicide Resistant

R f R-t
(10 SM) Total Alive Death variant ° yPpe

(%)

(R-type)
Butachlor 104 99 4 79 79.8
CGA 142464 156 151 5 145 92.9
NC-311 135 129 6 118 87.4
Quinclorac 95 90 S 78 82.1

* Cultivar : Nagdongbyeo
* Observation : December 26,1986
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Table 4. Expression rate of resistant callus mass (R-type) in several species in association with herbicide.

Expression rate of R-type

Species Butachlor Propanit 2.4-D Quinclorac NC-311 CGA 142464

RICE

Milyang 23 1.9 1.3 2.6 1.9 0 38

Samgangbyeo 0 0 6.4 0 0 0

Chucheongbyeo 8.3 35 9.6 7.8 14.1 6.4

IR 36 0 0 0 0 0 0
WILD RICE

Salsare 10.2 1.9 38 4.5 1.3 2.9

Monggunsare 1.3 1.3 3.2 1.9 5.8 5.8
WEED

E. crus-galli var, caudata 0 0.6 0 0 0.6 1.0

E. crus-galli 1.3 0 2.6 0 1.3 0

Aeschynomene indica 0.6 6.5 1.9 15.4 10.9 5.1

* E: Echinochloa
* Placing : Dec. 2, 1986
* Medium : Ng—Y,+2.4-D (2mg/8)

* Herbicide concentration : 10-°M
* Observation : Jan. 20, 1987
* Culture condition : 1,500 lux, 25+ 1C
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Table 5. Regeneration ability of resistant callus (R-type) mass in association with media and herbicide regime.

igi Medi
(li-rt?/:eocillus Item A 5 c dlaD E Media composition(mg/%)
Control Rooting ++ + + + + A ; Ng-Y,
Shooting - — - - — — B ; A+Kinetine{(0.2)+IAA(0)
Callus growth — — - + + + C ; A+Kinetin(1.0)+IAA(0.2)
Butachlor Rooting + + + + + + D ; A+2.4-D(0.2)+Kinetine(2.0)
(IO'SM) Shooting +(-chl.) - - — E ; A+2.4-D(0.4)+Kinetine(4.0)
Callus growth - = + + + F . A+2.4-D(0.8)+Kinetine(8.0)
Propanil Rooting — + + ++ o+ +
(1073M) Shooting - - - - — * + ; positive response
Callus growth — - - + + + — ; negative response
Bentazon Rooting + + + + + + -chl ; albino
(10-5M) Shooting - - + - - * placing ; Sept. 2, 1986
Callus growth — — - + + + * Observation ; Oct. 27, 1986
2,4-D Rooting + + + + + * Cultivar ; Nagdongbyeo
(10°5M) Shooting - + -
Callus growth — — -+ + +
Chlornitrofen Rooting - + + - - —
(10-5M) Shooting -~ e
Callus growth - - - + + +
Pyrazolate Rooting + + + ++ o+ +
(1075M) Shooting - T S
Callus growth — - - - - -
Quinclorac Rooting - - + - - +
(10°5M) Shooting - - - - - -
Callus growth — — - + + +
DPX-5384 Rooting - — — + — -
(10°5M) Shooting - T
Callus growth — — - - - -
NC-311 Rooting + ++ ++ + + +
( 10'5) Shooting - - — - - -
Callus growth - — - + + +
CGA 142464 Rooting - - — —
(10-5M) Shooting - - - - -
Callus growth — — - - - -
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