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ABSTRACT

This study Was carried out to determine effect of butachlor [N . — ( buthoxymethyl ) -2— chloro - N - { 2 .
6—diethylphenyl) acetamide] and bialaphos [2-amino—4 ( hydroxy) (methyl) phosphionyl] butyyyl—alanylalanine
sodium salt on the germination of tobacco seed, induction and growth of callus from tobacco, Further,
fatty acids and ammonia content of tobacco calli were determined. Bialaphos had no effect on tobacco
seed germination, but the growth of seedling was markedly affected by an application of 10 ppm
bialaphos. However, regardless of varieties tested, tobacco seed germination was completely inhibited by
5x107*M of butachlor. At an application of 5x107*M butachlor, tobacco seeds were to some extent

germinated and showed further growth. Hyangcho among varieties tested, showed the most tolerant
response to butachlor. In induction of callus from various tobacco varieties and their growth, aromatic
type of tobacco varieties exhibited the most tolerance against bialaphos. However, no distinct varietal
differences were determined in the treatment of butachlor. The major fatty acids identified in tobacco
calli were palmitic, oleic and linoleic acid. No marked difference in terms of fatty acids was observed
among tobacco varieties used, but it was observed that there was the higher ratio of quantity in
one.

unsaturated fatty acids over saturated bialaphos treatment accumulated about 9 times higher

ammonia content than that of the untreated control, giving an evidence that bialaphos might inhibit

glutamine synthetase activity.
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Table 1. Effect of herbicides on the germination of various tobacco seeds and their growth?.

Bialaphos (ppm)
Variety Conc,

Butachlor (Mol)

0 0.5 1 5 10 100 107° 5x10°° 107 5x107
................................................... Growth rate (%)2)
NC 82 100 42 .4 31.5 4.5 3.0 104.2 7.7
NC 2326 100 33.8 14.5 7.6 4.3 230.1 43.4
BY 4 100 38.2 28.0 17.2 7.1 99.0 21.2
Burley 21 100 34.5 18.7 9.2 5.0 226.0 89.4
KA 101 100 31.7 22.8 7.9 3.5 53.9 51.1 .
Hyangcho 100 42.7 41.6 18.6 6.9 419.3 116.6 6.5

U Determined at 30 days after inoculation, average of 45 seedlings.

2 9¢ of untreated control (fresh weight)

Table 2. Effect of herbicides on the calli induction from various tobacco petioles.

Bialaphos (ppm)

Variety Conc.

Butachlor (M)

0 0.1 0.5 1 5 107 10-° 107 10°°
................................................ Induction rate 9" e
NC 82 100 35.8 5.2 * 93.6 20.9 18.5
Burley 21 100 33.8 * . 85.6 22.7 5.8
KA 101 100 94.3 27.7 13 . 97.7 32.8 8.4
Xanthi-Basma 100 45.0 12.4 5.2 . 95.0 27.4 7.5
, _fresh weight of calli in herbicides treated % 100
fresh weight of calli in herbicides untreated
2 % means a little induction.
BEML callus FE U BEC = 2= BE: 100
#2: BEM P02 callus FBel v %0 NC g o
LWL ek AT butachlor callus FMe] F 8 Burley 21
. - B e 70 X ~Basma o
Hek REM ERE Xolx ggted 1078~ 1078 - KA 101 e
M mEEol 4 F®KM KA 1015+ Xanthi- g or
Basma s} o+E SMel K HEEo] i Fowm s 0
103MAAE BtXMME ZFol4 callus 7} HH s £ ”
Z gokow 107¢Moel4 Y FHEHE szl F b
We =gl & HWo| ol sEFEHE cal- Lok
lus FMBEE butachlor KB4 TEMEM %8 ol
7b slvhaw #EdE A vld BReE AT 0 0.1 0.5 1 5
Bialaphos M8 0.1ppm A+ callus FHEE Bialaphos (ppm)
o] KA 101 943%%E BAslzs 2% 50 % & Fig. 1. Effect of bialaphos on the calli induction

EQ3 1LO0ppm @MEE KA 101 130%, Xanthi~
Basma 5.2%° #¥REL Jehd " NC 829
Burley 212 & =3} =|x] o} FWERMS KA

1013 Xanthi-Basma 7} o+ & & K& bi-
alaphosel HEH Wi zZtw Y& Aoz BN
Heb (2 1).

#3L BEMI callus BA A& EES
vebhd 222 bialaphos® A$ 1LOppm BES:
FaME NC2326 41%, BY4 3.7%, Burley
21 30% BE BE=s] £Ro] @ d, BE

from various tobacco petioles.

Rl BE«= 27.3%Y £RE 2o MMM =
£E Jely=l Bialaphos {EMES 025, 0.5,
0.75ppm NAE vjxq HM-E ¥ 5 biala-

phos o o] KMo} Burley Wl Hugokf
o] HHEE 2t gI& Aoz BHAYL(2E2). Bu
tachlor WRFEEF MMM FAT 2RE vehyz
gorent, EMEY XEM Burley Mo AR
o] EBupRME ¥t} cl4 RS ¥ bialaphos o
+ MR KEL Jebd o Butachlor 107 M o

- 55—



Table 3. Effect of herbicides on the growth of various tobacco calli.

Bialaphos (ppm)
Variety Conc.

Butachlor (Mol)

0 0.25 0.5 0.75 t 2.5 107° 2.5x107® 5x107° 7.5x107* 107" 2.5x10°°
...................................................... Growth rate 941 v reerrrnii
NC 82 100 27.2 15.1 85 7.3 1.6 61.9 36.1 10.3 5.7 2.9 1.2
NC 2326 100 34.6 14.5 9.6 4.1 3.7 48.0 49.3 8.1 8.7 4.5 2.1
BY 4 100 45.6 18.1 7.5 3.7 2.7 43.9 52.9 4.6 3.7 2.1 1.7
Burley 21 100 11.8 5.5 3.2 3.0 2.5 50.1 29.1 15.8 2.6 2.7 1.9
KA 101 100 31.3 20.6 16.6 8.8 2.6 50.6 19.1 4.7 10.9 4.2 1.7
Hyangcho 100 66.4 51.9 36.8 27.3 4.1 38.5 28.1 14.2 10.3 4.3 1.3
Xanthi Basma 100 61.4 32.3 18.6 18.4 2.2 55.2 24.3 9.9 9.3 5.9 3.0
1y fresh weight of calli in herbicide treated %100
" fresh weight of calli in herbicide untreated
100 Table 4. Comparison of fatty acids content in
1 N various tobacco calli.
90 NC 82 o =
Burley 21 & o Fatty acids
80 Variety
32 70k X-Basma o 16:0 18:1 18:2 Total zus-zs
N Hyangcho e
o N NNl EEREERER g /G veenrrereersessnmninne
= 8of NC 82 280 137 281 T.07 145
= 50 NC 2326 3.18 1.73 2.91 7.82 1.46
‘-; BY 4 2.36 1.29 1.87 5.52 1.34
s 40 Burley 21 3.8 1.8 224 7.83 1.2
C KA 101 239 144 172 a55 1.3
20 Hyangcho 3.01 1.92 2.35 7.28 1.42
" 16:0: 18:1. oleic, 18:2; linoleic.
10 2 zus/zs means Total unsaturated fatty acids/
oL, : 7 Total saturated fatty acids.
0 0.25 0.5 0.75 1 2.5
Biataphos (ppm) Table 5. NH, content in tobacco callus treated
with herbicides? .
i ialaphos th th of
Fig. 2. Eff.ect ofbbla ap! (1)]s on e grow Bialaphos Butachlor
various tobacco calli, Variety Conc.
- 5x10*M
AE HELAM Hiiol 21~59%9 callis 4 0 bppm  5X10
e ar e 01 L v AT gL e ppm/'g ..................
& YEb R 2x1078 ol A = = .
& e 2 M ’uii 14 € call & & NC 82 81.0 713.0 322.0
" A= Q
Ro| MBAHEI). oA MAE HRES " Experiment was conducted at the growth
bialaphos MEEEEA A += RMERMY Bk 95 chamber with 25c, under dark condition,

< %3 Fx Qe

Callus A2 fES5BR=l BREM BMERF ammonia
a8 BE RES Rk ¥ BT ESE Ao
MR TRl IR ME-E callus AREBA
AHrEE KRe Ras Aot R AE MKkl
palmitic 8% & &ol 7t %3 %+&ol lino-
leic, oleic B89 JEo1 gl 2 AR FuHT B
SREE JehdA gork & #HHAE ks Tt
fiaimee] S mfifElige »ob e o) A
fola REMY HEd+v HEMEA4 ot Fsho
ool &3l BEM 3t SN BEM Y callus &
EfHiete] Mkl A= FF W=l g A
o2 B

# 5% BxEM bialaphos MEH callusP ol ¥

determined at the 60 days after incubation.

= ammonia TR E BEL Aoz EEHE a-
mmonia SRS £ME 1g% 81.0ppm<ldl v]dlo
bialaphos B+ 713.0 ppm, butachlor &
HBENA+ 3220 ppm o 2 o] sl bialap-
hos BB o+ 91 BES £ ammonia 7} BE
stglel o]v Tachibana, Watanabe, Kaneko 2%
8,910 0. glutamine synthetase 2] WEHMIH 2 a-
mmonia & #BmE3 FAlol glutamine? |
Bo) Mol WESHER, = bialaphos ME
B AmEEe glutamine & FHstizls biala-
phos 8] BEE ERA7A Yol AWML KE
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#|ET v gk K MR HR KR mHuol
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