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Studies on the Allelopathic Effects of the Several Weeds
Shim, S.I.*, Y.K. Sonn*, S.G. Lee* and B.H. Kang*

ABSTRACT

The allelopathic potentials of several Korean weeds were inverstigated in the greenhouse and laboratory .

Aqueouse extracts and plant litters of several weeds were tested at different dilutions for allelopathic effect

on germination and earley growth of crop species. Among the several species of weeds. Portulaca olevacea and
Chenopodium album had the highest allelopathic effect to the four species to 3094, while the extract of
Portulaca olevacea increased those to 4.79% on an average when compare with control plant. In greenhouse

experiment Portulaca oleracea highly reduced the emergence rate indices of barley, soybean. radish and corn

to 30, 49, 36 and 68% that of control plant, respectively. Plant height and dry weight of indicate plants were

reduced by the residues of Portulaca oleracea and Chenopodium album .

Key words : Allelopathy, Portulaca oleracea, Chenopoium album, seed germination, seedling growth.
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Table 1. Scientific names of weeds and pH of the
extracts

Scientific Name Korean Name pH
Oenothera odorala Dalmajiggot 5.7
Eleusine indica Wang-baraeng-i 6.5
Eragrostis ferruginea Geuryeong 6.0
Portulaca oleracea Soe-bireum 6.2
Panicum dichotomiflorum Miguk-gaegijang 6.3
Agropyron tsukushiense Gaemil 6.1
Solanum nigrum Gamajung 6.7
Humulus japonicus Hansam-deonggul 7.0
Abutilon avicennae Eojeogwi 6.7
Echinochioa crusgalli Pi 6.6
Cyperus iria Cham-bangdongsani 7.6
Pinus densiflora Sonamu 4.2
Equisetum hyemale Sogsae 5.2
Calamagrostis epigeios San-jopul 4.5
Digitaria sanguinalis Baraeng-i 6.6
Helianthus annuus Haebaragi 7.7
Chenopodium album Myeongaju 7.0
Setaria viridis Gangajipul 7.7
Euphorbia supina Aegi-ddangbindae 6.0
Amaranthus lividus Gae-bireum 7.5
Persicaria hydropiper Yeoggwi 7.3
Populus deltoides Poplar 5.4
Datura stramonium Dogmalpul 5.2
Eliocharis kuroguwai Ol-banggae 5.4
Picea jezoensts Gamunbi-namu 4.2
control Water 7.0
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Table 2. Effect of water extract of weed residues on seedling growth of barley, radish, corn, soybean

barley radish corn soybean
Species root shoot root shoot root shoot hypocotyl
length length length length length length length
Oenothera odorata 4.15defgh* 5.60fgh 2.65cdefgh 3.73ab 5.49fg 2.24defg  7.98defghij
Eleusine indica 5.49abc 8.78a 3.63abc 3.67abc  7.20cdefg 3.03abc 8.70cdefgh
Eragrostis ferruginea 4.38cdefgh 7.22bcde 2.48efghi 3.76a 5.56fg 3.10abc 7.49fghij
Portulaca oleracea 2.97i 6.78cde  0.41j 2.26fg 7.89abedef 3.38ab 5.78ij
Panicum dichotomiflorum 4.80abcdef 6.32efg 2.94abcdefg 3.86a 7.42cdefg  3.23ab 9.89bcdefg
Agropyron tsukushiense 5.04abcde  7.96abc  2.40efghi 2.63ef 8.57abcde  2.96bcd 11.42b
Solanum nigrum 3.77fghi 7.90abcd 3.79ab 3.93a 5.28g 2.67bcdef 14.67a
Humulus japonicus 5.3labed 8.03abc  3.73abc 3.99a 5.28g 2.67bcdef 14.67a
Abutilon avicennae 5.61ab 7.8labed 2.57defghi  3.62abc  9.99ab 3.15abc  10.18bcde
Echinochloa crusgalli 5.38abc 8.28ab  2.84bcdefgh 2.83cdef 8.79abcd  3.07abc 7.91defghij
Cyperus iria 5.07abed 7.46bcde 3.3labcdef 3.67abc 6.52defg 2.86bcdef 10,09bcdef
Pinus densiflora 3.62ghi 6.26efgh 2.27ghij 2.47ef 5.471g 2.16efg 8.03defghij
Equisetum hyemale 5.06abcde  7.23bcde 3.36abcde 3.97a 6.15fg 2.44cdefg  11.00bc
Calamagrostis epigeios 4.69bcdefg  7.88abcd  2.00ghij 2.67def 5.46fg 2.74bcdef  8.00defghij
Digitaria sanguinalis 4.97abcde  8.16ab 2.04ghij 2.86bcdef 7.05defg 2.88bcdef  7.78efghij
Helianthus annuus 3.91efghi 5.29¢gh  3.35abcde  3.88a 9.65abc 3.74a 9.65cdefgh
Chenopodium album 1.89j 5.51fgh  0.39k 1.58g¢ 2.61h 2.15fg 5.47
Setaria viridis 5.43abc 7.72abcd  2.35ghij 3.88a 6.97defg  3.08abc 7.11hij
Euphorbia supina 3.61ghi 5.06h 3.98a 3.19abcde 7.64bcdefg 2.40cdefg 10.48bcd
Amaranthus lividus 3.30hi 5.11h 2.79cdefgh 3.19abcde 8.93abced  3.15abc 8.19defghi
Persicaria hydvopiper 3.77fghi 5.31gh 1.89hij 2.20fg 7.01defg  2.25defg  7.37ghij
Populus deltoides 4.20defgh  6.65def 1.48 2.74def 10.27a 3.03abc  7.49fghij
Datura stramonium 4.72abcdefg 6.79cde  1.71hi 2.73def 5.91fg 3.1l4abc 7.61efghij
Eleocharis kuroguwai 4.89abcdef 7.85abcd 2.80bcdefgh 3.52abed  7.92abcdef 2.95bed 8.36defghi
Picea jezoensis 2.971 3.60i 2.19fghij 2.12fg 5.72fg 1.72g 7.30ghij
control 5.87a 8.03abc 2.7lbcdefgh 3.52abcd  7.77bcdefg 3.04abc 8.43defgh

* . The same letters are not significantly different at the 5% level of probability as determined by duncan’s

multiple range test,
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Table 3. Effect of water extracts from P . oleracea 6!
and C. album on the prompt index of 4
barley, soybean, radish, corn 2
Conc. P .oleracea C.album 16
(% w/v) (% of control) (% of control) 3140
0 110.3a* (100.0) 153.0a (100.0) o
1 114.0a (103.3) 149.0a (99.7) = soybean
2 129.3a (117.3) 153.7a (97.3) 3 60
5 114.0a (103.0) 125.7a (82.0) & 4
10 121.0a (109.7) 86.0b (56.3) ® 2
0 88.0b* (100.0) 171.3a (100.0) Ewg "
1 74.70  (84.7) 155.3ab (97.3 249 SHOOT 120 ROOT
2 73.3b  (83.3) 156.3ab(100.7) =1100! radish 100,
5 117.0a (133.3) 133.0b (82.0) 80 N, N 3 o
10 129.0a (146.3) 94.3c (56.3) ‘;gr E oo
0 180.0a* (100.0) 174.7ab(100.0) at {4 §Zg “ ‘
1 163.0abc (90.3) 180.7a (100.0) —— K 1600—
2 172.0ab (95.7) 164.0ab (94.0) 140 SHOOT o140 ROOT
5 149.7bc  (83.3) 161.3ab (93.0 120 T
10 Ul.7c (79.7) 154.7c  (89.0) ‘gg%\ 80}
0 178.3a* (100.0) 180.7a (100.0) 60 corn j’g
1 177.3a  (99.3) 173.7ab (96.0) o i 2f 1
2 172.0a  (96.3) 163.7b (90.7) e e BTET
5 161.0b  (90.0) 143.7c (79.7) : CONCENTRATION OF EXTRACT (%)
10 147.7c  (83.0) 127.0d (70.3) Fig. 1. Effects of water extract from C. album and

* The same letters are not significantly different at

the 5% level of probability (DMRT) .

P . oleracea on the seedling growth of barley,
soybean, radish, corn.
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Table 4. Effect of weed residues incorporated into soil on ERI of barley, soybean, radish, corn

Concent- Part of plants incorporated
ration A. lividus P . oleracea C.album
(w/w) foliage root foliage root foliage root

0 277.7a* 277.7a 277.7a 277.7a 277.7a 277.7a
0.5 217.3¢ 245.0b 245.0b

1 247.3b 196.7b 247.3b 228.7b 231.3b 208.3b
1.5 252.7b 191.0c 225.0bc

2 217.3c 224 .3c 194.0c 258.7a 207.3c 200.7b

0 76.7a% 76.7a 76.7a 76.7a 76.7a 76.7a
0.5 66.3ab 64.3ab 69.3ab

1 59.0ab 49.7b 58.0ab 59.0ab 68.3ab 48.7ab
1.5 53.3ab 45.0b 61.7ab

2 45.7b 43.3b 40.7b 45.7b 45.3b 30.0b
0 232.7a* 232.7a 232.7a 232.7a 232.7a 232.7a
0.5 189.0bc 235.0a 247.3a

1 225.3ab 171.3b 180.3bc 184.3a 175.0b 175.0b
1.5 174.7¢ 195.0b 185.3b

2 179.3c 210.7ab 149.0c 201.7a 19.37b 219.3a
0 58.7a* 58.7a 58.7a 58.7a 58.7a 58.7a
0.5 38.0a 56.0a 57.7a

1 50.7a 41.3b 39.3ab 39.3ab 45.0ab 33.0b
1.5 40.0a 23.0bc 39.0b

2 46.0a 58.3a 18.7¢ 46.0b .29.3b 34.0b

* The same letters are not significantly different at the 5% level of probability (DMRT) .
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