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Effect of Aqueous Extracts on the Callus Growth,
Seed Germination, and Growth of Some Plants
and Antibacterial Activity by Equisetum arvense L.

Joong-Ho Lee and Seung-Yeob Lee

ABSTRACT

To investigate phytotoxic substances in Equisetum arvense, the aqueous extracts(25 and
80TC) or the freeze-drying matter from aqueous extracts(25C) of E. arvense were tested
at different concentrations for biological activities on callus induction and growth, seed
germination, seedling growth and antibacterial function. Callus induction and growth of
Oryza sativa and Brassica campestris ssp. pekinensis were inhibited by the aqueous
extracts at 80 C than at 25 and the higher concentrations. Callus growth of four
receptor species was inhibited in order of Platycodon grandiflorum, Sesamum indicum, Brassica
campestris ssp. pekinensis and Oryza sativa. Seed germination of O. sativa, S. indicum,
and B. campestris ssp. pekinensis was not affected at low concentration, but it was proportionally
inhibited by the higher concentrations. The greatest inhibition of seed germination was 28.3%
compared to control, when 2,000ug/ml of freeze-drying matter was applied to B.
campestris ssp. pekinensis. Shoot growth was stimulated by 500ug/ml of freeze-drying matter,
but it was inhibited by the higher concentrations. Root growth was significantly inhibited
compare to control at all concentrations. Antibacterial activity of freeze-drying matter didn’
t showed against Xantomonas oryzae and Eschrichia coli, but a small clear zone was
formed by 500ug of freeze-drying matter against Erwinia carotovora ssp. carotovora.
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Table 1. Effects of the media supplemented with the aqueous extracts of Equisetum arvense on callus induction of

Oryza sativa and Brassica campestris.” (unit ; %)
Concentration (%) Oryza sativa Brassica campestris
+++ ++ + Total +++ ++ + Total
Control 75.6a% 10.0b 5.6¢c 91.2a 67.0a 12.0ab 12.0c 91.0a
Extract at 25C 20 65.6b 14.0b 8.8¢c 88.4a 61.0a 16.0ab 9.0c 86.0ab
50 53.2¢ 15.2b 16.4b 84.8ab 49.0b 15.0ab 15.0¢c 79.0b
Extract at 80C 20 39.6d 25.2a 18.8b 83.6ab 31.0c 18.0a 28.0b 77.0b
50 22.8e 25.2a 29.2a 77.2b 0.0d 11.0b 38.0a 49.0c

bBasal media ; MS + 2,4-D 2mg/L, +++ ; excellent, ++ ; good, + ; bad. Aqueous extracts ; 200g fresh shoot/1 [

DW, for 24hrs at 25 and 80°C( ‘98 May).
»Values within a column followed by the same letter are not significantly different using Duncan’ s multiple range

test, p=0.05.
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Fig. 1. Effect of the freeze-drying matter from
aqueous extracts of Equisetum arvense on the seed
germination of Oryza sativa, Brassica campestris
and Sesamum indicum.

Table 2. Effects of aqueous extracts of Equisetum arvense on callus growth of tested plants. (unit ; mg)

Tested plant Control Extract at 25 Extract at 80C LSD(5%)
FwW Dw Fw Dw Fw DW Fw DW

Oryza sativa 354.8 35.7 3543 355 160.0 21.5 273 2.3
(100) (100) (99.9)a> (95.5)a (45.1)a (60.2)a

Brassica campestris 157.3 15.1 126.1 13.6 68.0 8.4 22.8 1.9
(100) (100) 80.2)b  (89.9b  (43.2)ab  (55.6)b

Platycodon grandiflorum 279.6 17.7 145.2 11.1 75.0 54 26.9 1.5
(100) (100) (519)d  (62.5)d (26.8)d (30.7)d

Sesamum indicum 209.3 13.8 139.7 104 81.5 6.4 22.2 1.2
(100) (100) (66.7)c (75.2)c (38.9)c (46.1)c

"Basal media ; MS+2mg/L 2,4-D+20% aqueous extracts, () ; %, aqueous extract ; 200g Fresh shoot/1 [ DW,

for 24hrs at 25 and 80°C( 98 May).

“Values within a column followed by the same letter are not significantly different using Duncan’ s multiple range

test, p=0.05.
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Table 3. Effect of the freeze-drying matter from aqueous extracts of Equisetum arvense on the seedling growth of

Oryza sativa, Brassica campestris and Sesamum indicum® (unit ; %)
Concentration Brassica campestris Sesamum indicum Oryza sativa®
(ug/ml) HL RL RL PH RL
0 100.0a 100.0a 100.0a 100.0a 100.0a 100.0a
500 100.3a 72.5b 100.1a 84.3b 100.9a 86.0b
1000 57.4b 53.3c 74.8b 54.1c 75.6b 64.5¢
2000 46.9c 25.0d 70.8b 31.7d 73.1b 55.3d

"Data were relative growth rate, relative growth rate(%)=value at freeze-drying matter level/value at control X 100.
HL;Hypocotyle length(mm), RL;Root length(mm), PH;Plant height(mm)
»Values within a column followed by the same letter are not significantly different using Duncan’ s multiple range

test, p=0.05.



Table 4. Antibacterial activity of the freeze-drying matter
from aqueous extracts of Equisetum arvense on Xantomonas
oryzae pv. oryzae, Erwinia carotovora subsp carotovora
and Eschrichia coli DH5a.

Concentration Inhibition zone"
(ug) X. campestris E. carotovora E. coli
0 - - N
100 - - -
250 - - -
500 - + -

YDiameter of inhibition zone around the filter paper disc,
- ; No inhibition, + ; > 0-2mm
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