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Selection of Glyphosate Resistant Cell Lines in Alfalfa (Medicago sativa L.)

RYU, Jeom Ho*
College of Agriculture, Chonbuk National University, Chonju, 561-756, Korea * Corresponding author

Calli were induced from the cotyledon and the hypocotyl of alfalfa and the callus lines were tested for the resistance to
glyphosate in the liquid medium containing 0.01 - 3.00 mM glyphosate. Some resistant cell lines were selected from the
gradual increase of glyphosate concentration and the lines resistant to 10 mM glyphosate were analyzed with EPSPS
activity.

Vigorous callus proliferation from the cotyledon and the hypocotyl was observed from the MS medium containing 1
mg/L 2,4-D and 0.5 mg/L kinetin. The hypocotyl was thought to be better explant source for callus induction than the
cotyledon. IDs (Inhibition Dosage of 50%) to glyphosate was between 0.1 mM and 0.2 mM level. A49-10G and A58-10G
cell lines selected as resistant to 10 mM glyphosate had 8.0 and 9.1 fold increased EPSPS activity to those of the control lines,
respectively.
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Table 1. Combination of plant growth regulaters in MS medium for
callus induction of alfaifa.
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Table 2. Effect of 24-D and kinetin on the callus induction from the cotyledon and hypocotylat 2-3 weeks after inoculation.
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Growth regulators(mg/L) Cotyledon Hypocotyl
No. 24-D, Kinetin 2 week 3 week 2 week 3 week
Aa / Bb rate(%) A/B rate(%) A/B rate(%) A/B rate(%)

1 05 05 10/ 30 R 50 /60 ¢} 210 / 300 4] 280 / 280 100
2 1.0 05 20740 5 20 /20 100 20 /7 230 100 207230 (L4
3 10 10 70 /120 58 0 /100 4] 200 / 310 65 260 / 30 87
4 20 05 50 /90 56 80 /%0 89 110 / 120 R 190 / 20 %
5 20 L0 180 / 230 78 140 / 150 B 270 / 300 0 180 / 180 100
6 20 20 40/ 190 21 140 / 180 78 20 / 380 74 350 / 380 R
7 30 05 40 / 280 14 20/ 30 97 20/ 310 74 310 / 310 100
8 30 10 100 / 250 40 150 / 200 75 240 / 340 71 280 / 320 8
9 30 20 40/ 130 31 120 / 150 80 110 / 180 61 150 / 180 &
10 30 30 20 /40 30 40 /50 80 70 /80 &8 50 /50 100

a; Number of callus induction, b: Number of explants.

Table 3. Growth Inhibition of alfalfa cell lines at 1 week after
glyphosate treatment in suspension culture. (g/flask)

Lines Inhibition Glyphosate concentration( mM)
000 001 0065 010 020 060 100 300
A3 Mean 765 683 445 372 343 099 04 060
GI2 (%) O 899 418 514 52 81 87 %2
Ad Mean 1176 1075 893 449 310 172 100 08
GI (%) O 86 241 6l8 736 84 95 RS
A49  Mean 1825 1820 1509 1199 1050 323 19 121
GI (%) 0 03 173 33 425 83 893 94
AS8 Mean 725 68 528 22 147 071 063 050
Gl (%) 0 5l 272 611 797 902 913 R2
Al Mean 686 570 551 500 348 23 138 06l
Gl (%) 0 169 197 271 493 63 770 9Ll
Total Mean 1035 970 78 562 440 181 12 08
GI (%) 0 63 242 457 575 825 82 R1

a . Growth Inhibition rate (100-{treated cell weight / untreated cell weight
x 100)).
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Table 4. Selection of alfalfa cell lines surviving at various content of
glyphosate suspension culture.

Glyphosate No. of tested Selected lines
(mM) lines No. Rate(%) Rate to total
05 140 80 57 57
10 80 24 0 17
20 24 12 50 9
50 12 6 50 4
100 16 3 50 2

Table 5. EPSP synthase actvity of selected callus lines.

EPSP synthase activity

Selected lines pkat®/mg Increase of activity
protein to control
A4Gn 490 10
A49-10G 3920 80
A58 30 10
A58-10Gb 3458 91
AlOR 536 10
Al00-10G» 2680 50

s, alfalfa cell lines in control medium.
b: alfalfa cell lines resistant to 10 mM glyphosate.
. pico katal (A unit of enzyme activity that transforms one mole of

substrate per second under defined conditions).
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