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Determination of Allelopathic Activity in
Dominant Upland Weeds

Chun, J. C., K. W, Han, B. C. Jang and H. S. Shin*

ABSTRACT

Allelopathic activity of dominant upland weed species was determined using aqueous and methanol ex-
tracts and dried residues of the weeds. Germination and seedling growth of radish (Raephanus sativus L.) and
sesame (Sesamum indicum L.) were greatly inhibited by 2% (w/v) aqueous extracts of Artemisia asiatica Nakai
and Portulaca oleracea L., respectively. Great phytotoxicity on both indicator plants occurred by 2% (w/v)
aqueous extracts of Capsella bursa-pastoris (L.) Medik. A complete inhibition in germination and seedling
growth of radish was caused by 2% (w/v) methanol extract of A. asiatica. There was about 90% inhibition in
germination and seedling growth of sesame due to 2% (w/v) methanol extracts of A. asiatica, P. oleracea and
Trifolium repens L. Phytotoxic effects varied with extract solution, weed species and indicator plants em-
ployed, indicating that the weed species contained different contents and kinds of allelopathic chemicals.
Water potential and pH adjusted to those of the extracts did not affect germination and seedling growth of the
indicator plants. Phytotoxicity increased with increasing concentration of the extracts obtained from four sus-
pected alleopathic weeds. Soil-incorporated plant residues of A. asiatica and P. oleracea caused greater phyto-
toxicity on radish than those of C. bursa-pastoris and T repens.

Key words: Allelopathy, aqueous extract, methanol extract, plant residue.
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Table 1. Effect of aqueous extract of weed residues on germination and seedling growth of radish and sesame.

b

Inhibition (% of control)

Species Radish Sesame
Percent Shoot Radicle Percent Shoot Radicle
germination length length germination length length
Ambrosia artemisiaefolia 16 be 21b 17a 4a 53b 70¢
Artemisia asiatica 89f 79¢ 91d 14 ab 45b 84 cd
Capsella bursa—pastoris 63e 71c¢ 77 ¢ 61d 68 ¢ 74 cd
Coreopsis tinctoria 16 be 15 ab 8a 4a 6a 19a
Eyigeron canadensis 11 ab 260 18a la 44 b 63b
Humulus japonicus 11 ab 21b 33b 10ab 18a 44 b
Polygonum hydropiper 11 ab 11 ab 8a 6 ab 10a 18 a
Polygonum senticosum 15 be 13 ab 13a 4a 18a 48 b
Polygonum lapathifolium 9ab Oa 17a 16 b 6a 52b
Polygonum thunbergii 4a 26 b 320 la 19a 47b
Portulaca oleracea 2¢ 67c 95d 100e 100d 100 e
Trifolium vepens 544d 75¢ 17¢ S4c 77¢ 90d

1) The indicator plants were sown in 2% (w/v) aqueous extract of weed residues. Values in a column followed by a common
letter are not significantly different at the 5% level according to Duncan’s multiple range test.

ulx] s REe Kitme E&sE 924 el
L, &80 2 2%(w/v) methanol L
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~90%% #MEIE WUtk ¥ EF 9 EAZE 7Y

g Aol ol AL %, H¥E 4 57139 me-
thanol M%) HEF o #H@AEBA 2 90 ~100%
o) WEIE Uetule] R @R RES Jebd
olch o ¥ ol e B UM BFEEGE
WEEBA Z AEMAS Jdehigles sl
HENEHE7L & Emelgl ol Harada® ¥ o7 3}
o] &3l KEHS MM methanol MMWE T

o BFUGE= HEEF E HHBRE RY o= Wl e AEMFIZ € thRipH) FET S
Table 2. Effect of methanol extract of weed residues on germination and seedling growth of radish and sesame.l)
Inhibition (% of control)
Species Radish Sesame
Percent Shoot Radicle Percent Shoot Radicle
germination length length germination length length
Ambrosia artemisiaefolia 88f 82¢ 92d 71d 82d 97 cd
Artemisia asiatica 100 g 100d 100 e 100 e 100 e 100d
Capsella bursa—pastoris 15a 54 b 82b 41c 66 ¢ 92 bed
Coreopsis tinctoria 26 be 69 ¢ 84 bed 75d 88d 95 cd
Erigeron canadensis 66 e 8lc 89 cd 14a T3¢ 86 b
Humulus japonicus 37d 76 ¢ 904d 34¢ 69c 91 be
Polygonum hydropiper 27 be 41a 63a 18b 37a 79a
Polygonum lapathifolium 31c 73¢c 85cd 17b 69 c 91 be
Polygonum senticosum 414d Tdc 83 be 6a 55b 68a
Polygonum thunbergii 27 be 69¢ 84 bed 240 69¢ 93 bed
Portulaca olevacea 424 78¢ 88 cd 95e 100 e 100 d
Trifolium repens 25b 8ic 92d 89e 100e 100 d

1) The indicator plants were sown in 2% (w/v) methanol extract of weed residues. Values in a column followed by a common
letter are not significantly different at the 5% level according to Duncan’s multiple range test.
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Table 3. pH and water potential of aqueous extract of 24, o] &2 ®o| W BHE MANA HHHEAER
weed residues. HH A, #Hpe A8 = s T 94

10% (w/v) water extract B 4 a®=le] il BEEEHELS Jekd
Water potential g2 o] 2]t HEEKS JelEe 2RKHEYw 3T

Species pH

(-bar) ol AKEKE AEBE o BENY 28 DES
Ambrosia artemisiaefolia 1.7 4.4 o] BIEYo] HE® HolH Ut & WH HRAA
Avrtemisia asiatica 5.4 5.3 o} zro] fElviel EEYW #E T ol £
C“f’sell‘l' bu'rsa-pc.zston's 6.1 7.3 BHlwREel g8 USL HEYE T+ g 2
e e o o2 M BEMWE BF A ARNEDL Hwe)
Humulus japonicus 76 5.9 pH 9 KA ZH 4 vl o] BEE W Afole &£
Polygonum hydropiper 45 3.4 ENfimEs o3 AR E BPBEY [jeERsE -k
Polygonum lapathifolium 5.3 28 WG #i® AEMS 10 % (w/v) Bitiwe) pHE 4.3
Polygonum senticosum 4.3 6.0
Polygonum thunbergii 5.0 4,3 ~7.7 BB o™, KHEede -28 vtz ¥
Portulaca oleracea 6.6 7.8 e —7.84le} Abolel gIdTt(E3). BEHEH T
Trifolium repens 5.6 6.5 T 9 A BF D YEEFS pH4~8 #E
Rell A& FRREZ BESR o (E4), x5
wET ok sl Fll4 0~ 5ulol ool AE BF U Y HE

My aEEske (BYUR T MAWHS ERA 4 wme wa ggors). a8d BRA 9
RS AL DEDRS d32o] 2RABEYS

Table 4. Effect of pH on germination and seedling growth of radish and sesame.l)
Radish Sesame

Shoot Radicle Shoot Radicle

pH Percent Percent
. length length L. length length
germination germination

(mm) (mm) (mm) (mm)
4 84a 38a 54a 96 a 32a 39a
5 83a 36a 542 99a 34a 39a
6 85a 40a 5la 96 a 35a 38a
7 86a 39a 53a 98 a 35a 40 a
8 85a 37a S5la 98 a 35a 37a

1) Means in a column followed by a common letter are not significantly different at the 5% level according to Duncan’s
multiple range test.

Table 5. Effect of water potential on germination and seedling growth of radish and sesame.l)
Radish Sesame
Water Shoot Radicle Shoot Radicle
Percent Percent
potential L length length o length length
(-bar) germination (mm) (mm) germination (mm) (mm)
0 85a . 29a 40 a 98 a 27a 38a
1 84a 30a 39a 96 a 24a 36a
3 86 a 28a 41 a 99 a 20b 36a
5 83a 23b 40a 99a 15¢ 34a
7 85a 18 ¢ 37a 93 a 12¢ 27b

1) Means in a column followed by a common letter are not significantly different at the 5% level according to Duncan’s multi
ple range test.
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Fig. 1. Effect of aqueous extracts of weed residues on germination and seedling growth of radish and sesame.
Weed species from the top is Artemisia asiatica, Capsella bursa-pastoris, Portulaca oleracea, and
Trifolium repens.
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Table 6. Effect of soil-incorporated weed residues on germination and seedling growth of Iadish.l)

Residue

Growth (% of control)

: X Germination
Species concentration (% of control) Shoot Dry
Q
(% wiw) ’ length weight
0.25 100 a 68 a 84 a
, . .. 0.5 91b 62a 76 ab
Artemisia asiatica
: 1.0 90 b 41 b 70 ab
2.0 80¢c 3601 67b
0.25 100 a 79a 85a
c liz b tori 0.5 95 ab 63b 78 ab
apsetla bursa-pastors 1.0 95 ab 64b 77 ab
2.0 91b 41 c 68 b
0.25 92a 85a 96 a
P . . 0.5 81 ab 8la 91 a
ortulaca oleracea 1.0 74 b 73b 82 ab
2.0 70 b 59¢ 710
0.25 100 a 8la 91a
. 0.5 100 a 73 be 89a
Trifolium repens 1.0 98 2 72 be 88 a
2.0 91b 68 ¢ 84.a

1) In a column within each weed species, means followed by a common letter are not significantly different at the 5% level

according to Duncan's multiple range test.
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Fig. 2. Effect of methanol extracts of weed residues on germination and seedling growth of radish and
sesame. Weed species from the top is Artemisia asiatica, Capsella bursa-pastoris, Portulaca oleracea,
and Trifolium repens.
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