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Table 1. Comparison of the effect of glufosinate (2.5%10°° M) in culture medium on the growth inhibition
of buds excised from 3-day-old germinating seeds of rice among five rice plants

Injury index Shoot length Rooting
Day after treatment Genotype

(0-5) (mm) (% of control) (%)

TNG 67 0.0 19.5 55 100

FSK 0.0 7.3 26 63

3 Koshihikari 0.4 7.1 27 37
R11-2 0.0 7.2 28 88

R11-3 0.0 10.1 33 100

LSD s NS' 2.0 8 18

TNG 67 0.1 18.1 19 100

FSK 0.1 10.0 11 88

7 Koshihikari 1.3 8.8 12 63
R11-2 1.2 10.1 12 88

R11-3 1.4 16.0 18 100

LSD 05 0.9 1.5 4 11

TNG 67 0.3 19.1 16 100

FSK 0.3 11.0 9 90

14 Koshihikari 2.5 10.8 12 65
R11-2 2.1 10.0 8 90

R11-3 1.8 18.0 15 100

LSD 05 0.2 2.3 2 12

'NS means non-siginificant.
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Table 2. Effect of glufosinate applied at two incubation stages on the subsequent production of
microshoots derived from excised buds of 3-day germinating seeds of rice. Data were recorded
14 and 30 days after treatment, respectively, at stage II

. Newly-formed microshoot
No. of tested Survived plantlet

Genotype | produced from survived plantlet
plantlet
(No) (%) (No) (%)
TNG 67 60 60 100 42 41
FSK 60 60 100 0 0
14 DAT>  Koshihikari 60 60 100 48 17
RI11-2 60 60 100 108 64
R11-3 60 60 100 96 62
LSD s NS® NS NS 19 612
TNG 67 60 60 100 72 55
FSK 60 60 100 12 17
30 DAT Koshihikari 60 60 100 90 60
RI11-2 60 60 100 216 78
R11-3 60 60 95 120 68
LSD 0.05 NS NS NS 38 10

! Excised plantlets obtained at the end of stage I were treated with 2.5x10” M glufosinate at stage II.
? Days after treatment.
3 N'S means non-siginificant.
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Fig. 1. Microshoot production of rice, (A) TNG 67, (B) FSK, (C) Koshihikari, (D) R11-2, and (E) R11-3,
respectively, 30 days after 2.5x10° M glufosinate treatment at stage II. Five sets of rice plants
were pretreated with 2.5x107 M glufosinate at stage 1.
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Table 3. Chlorophyll reduction and ammonium accumulation in leaf segment of 5 rice plants, 24 h after
2.6x10™* M glufosinate treatment. Leaf segement was sampled at tillering stage of
microshoot-derived rice plants

) ) | Chlorophyll index” Ammonium
Microshoot-derived plant *
Control Glufosinate % of control (mg/g.Fw)
Tolerant TNG67 41.4 33.2 80.3 6.5
FSK 41.5 36.9 88.8 3.5
Koshihikari 233 21.7 93.0 1.7
R11-2 39.2 32.1 82.0 4.0
R11-3 41.9 39.4 94.0 2.8
Sensitive TNG67 41.6 30.9 74.3 8.2
FSK 41.8 32.6 77.8 5.4
Koshihikari 22.8 20.1 89.0 2.2
R11-2 41.0 30.2 73.8 5.0
R11-3 43.5 40.0 92.0 33
LSDy s 4.0 4.03 5.1 0.9

! Microshoot-derived plants were selected from the both extremes (T&S) of the frequency distribution of injury index
in rice seedlings caused by glufosinate.
% Chlorophyll index was measured by using portable chlorophyll metor.
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B~ C-EFEL(Glu; Rf: 0.20) ~ AAIRHPI(UN; RE: 0.34) K SRS CHPI(MPP; Rf: 0.55) 2 Hifg (2
JE ST R BB R - Sl A B 48 - E e 2 i B 1(1-3) ~ I
B otd-6) f IR RE R 67 HR(T~9)HER -

Fig. 2. Autoradiography, coupled with TLC separation, of the '“C-glufosinate (Glu; Rf: 0.20), unknown
metabolite (UN; Rf: 0.34) and its metabolite (MPP; Rf: 0.55). Samples were extracted from
"C-glufosinate treated rice included the tolerant FSK (1-3), sensitive FSK (4-6) and control line
TNG 67 (7-9), respectively, 24 h after treatment.

VU ~ SYEEHA FSK HER 48 “C-ERCFR I 24 hr R HAH Y 2 3

Table 4. Metabolism of '*C-glufosinate in 24 h in leaves of rice plants at tillering stage

C-Radioactivity

Total Glufosinate Unknown metabolite MPP
(Rf: 0.20) (Rf: 0.34) (Rf: 0.55)
(dpm) (dpm) (%) (dpm) (%) (dpm) (%)
Tolerant FSK 2133 559 26 588 28 986 46
Sensitive FSK 1748 1143 66 247 14 358 20
TNG 67 1807 927 51 344 19 537 30

LSD s 364 24 271 12 397 13
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Studies on Differentiation and Resistance Ability
of the Glufosinate Induced Microshoot in Rice’

Hsun-Shih Lin*, Ching-Yuh Wang’, Wei-Yu Chou’ and Chiao-Ling Hsiao®

ABSTRACT

Glufosinate is a nonselective herbicide to control broadleaf weeds. In order to induce
microshoot production of rice, different concentrations of glufosinate were applied in
tissue culture of TNG67, FSK, Koshihikari, R11-2 and R11-3. The results showed that the
best effect of microshoot induction was obtained from 14 days after treatment (DAT) of
2.5x10”" M glufosinate at stage I and 30 DAT of 2.5x10° M glufosinate at stage II in both
rice species R11-2 and RI11-3. Based on the response of chlorophyll reduction and
ammonium accumulation, microshoot-derived plants produced from this method expressed
differential sensitivities to glufosinate in greenhouse experiment. Both TLC and
C-glufosinate radioactivity assay showed that glufosinate metabolism was increased in

tolerant rice.

Key words: rice, glufosinate, microshoot differentiation.
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