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Abstract

Yuan, C. I. and M. Y. Chiang. Allelopathic potential of 30
upland weeds on crops. Weed Science Bulletin 14:9-20.

Allelopathic activity of thirty upland weeds of Taiwan was
determined using aqueous extracts of the weeds. Germination and
seedling growth of lettuce (Lactuca sativa) ere completely inhibited
by 10%(w/v) aqueous extracts of Ageratum houstonianun, Alopecurus
aequalis var. amurensis, Amaranthus viridis. Ageratum conyzoides,
Cardamine parvifiora, Erechtites valerianafolia, Gnaphalium affine,
Leptochloa chinesis, Rorippa cantoniensis, Soliva anthemifolia or
Stellaria aquatica. Aqueous extracts of Amaranthus viridis, Ageratum
conyzoides, Soliva anthemifolia or Stellaria aquatica at 1%(w/v)
level resulted in more than 70% inhibition of radicle growth of let-
tuce. Radicle growth of sorghum (Sorghum bicolor) were less affec-
ted by aqueous extracts at 1%(w/v) level. Phytotoxicity severally
increased with raising concentration of the extracts obtained from
all 30 weeds tested. Osmotic pressure and pH in the range that of
the extracts did not affect germination and radicle growth of
lettuce. Litter of Amaranthus viridis, at 1.2%(w/w) level significantly
inhibited germination and seedling growth of lettuce and rice (Oryza
satuva) in pot test.
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Table 1. Thirty weed species investigated in this study.

& 7 & t X 4
Amaranthaceae( & #}) Alternanthera nodiflora R. L
Amaranthus viridis L. L)
Caryophyllaceae( & 41 #}) Stellaria aquatica L. # 2 W
Chenopodiaceae( 3£ #}) Chenopodium ficifolium Smith NER Y
Compositae( ¥ #) Ageratum houstonianum Mill EIREH A
Ageratum conyzoidesL. gtk &3
Bidens bipinnata L. R, &
Eclipta prostrata L. il
Erechtites valerianaefolia DC. A3 o 3
Erigeron bonariensisL. HFEY
Gnaphalium affine D. RAMHE
Gnaphalium purpureum L. BB
Hemistepta lyrata Bunge R E
Soliva anthemifolia R. ek 4 X
Cruciferae( + F & #}) Cardamine parviflora L. v EEE R B
Rorippa atrovirens Ohwi & Hara g %
Rorippa cantoniensis Ohwi .
Cyperaceae( 7 3£ #}) Cyperus iria L. BF I H
Gramineae( & A& #}) Alopecurus aequalis var.amurensis AR
Digitaria adscendens Henr. T+ EE
Echinochloa colonum L. EH
Eleusine indica L. 4 i
Leptochloa chinesisL. uE o
Paspalum conjugatum Berg. THEM
Polygonaceae( ¥ #}) Polygonum lapathifolium L. Fu R
Polygonum plebeium R. i 3t 2k 3
Portulacaceae( % & # #}) Portulaca oleracea L. &K
Solanaceae( 7% #}) Physalis angulata L. k2
Solanum nigrum L. fe &
Scrophulariaceae( & % #t)  Mazus japonicus Ktze R
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Table 2. Effect of aqueous extract of thirty weed residues on radicle length and

germination of lettuce.

¥p 41 & 4t (Percentage of inhibition)

B s K L WA
i # (Species) (Radicle length) (Germination rate)
1 5 10 1 5 10

Ageratum conuzoides L. GILEAS 7912 91+2 10040 27410 67+12 10040

Ageratum houstonianum Mill EHEAEL 2444 9046 10000 35 65410 10040
AJopecurug‘aequa!is Var. amurensis e 49+6 95+0 1000 2248 22+12 100+0
Alternanthera nodiflora R. wE 45+5 91+1 ©97+2 20%8 47+16 97+1S
Amaranthus virids L. £33 70£7 9540 10050 546 76 100=0
Bidens bipinnata L. . St 5842 941 950 0£0 22410 82410
Cardamine parvifiora L. SEHAFE 1041 8314 10050 010 75 100%0
Chenopodium ficifolium Smith NER 21+4 94+1 99+1 0+0 17+8 67+6
Cyperus iria L. HAFHE  66+5 6248 8§71 3+£5 1040 15%10
Digitaria adscendens Henr. S5 _16=3 62*6 88+0 7+6 10+5 5+5
Echinochloa colonum L. A -18%5 43*]1 773 56  3£5 57
Eclipra prostrata L. (44 40£7 87£1 93%2 3+5  17E£14  55+15
Eleusine indica L. F8Y 673 89=1 95+0 719  3+3  70+15
Erechrites valerianaefolia DC, B 622 90%4 100£0 12%12 65%=12 100+0
Erigeron bonariensis L. Y 346 665 91%X2 108 32+18 70+8
Gnaphalium affine D. g 695 95%0 1000 745 47410 100%0
Gnaphalivm purpureum L. 245 33+4 73x1 90%£1 3£5 1510 77£10
Hemistepta Iyrata Bunge PG ES 61+t5 86+4 95£0 2017 37k18 82+R
Leprtochloa chinesis L. wt 4348 100£0 100£0 7£10 1000  100+0
Mazus japonicus Kize iR 30+2 58+5 771 5+10 1510 8710
Paspalum conjugatum Berg. LA 2024 75%1 83F2 1726 57E8 55%12
Physalis angulata L. THRE 57+4 93%£1 95+0 7+5 17+10 97+5
Polygonum lapathifolium L. FH -5%1 3748 7315 00 3E5 0
Polygonum plebeium R. it 74t5 87+1  95k0 74 1046 5748
Portulaca oleracea L. B 1£3 90x1 93£0 544 0+0 5+5
Rorippa arrovirens Ohwi & Hara a3 1623 57=5 9152 7E8 32E10 75£10
Roippa cantoniensis Ohwi BRERE  68+5 94X1 100£0 5+6 9245  100+0
Solanum nigrum L. FEH 4%£2 95E0 95X0 3+4  0+£0  10+0
Soliva anthemifolia R - fReE4 #7215 95+0 10020 15110 27+15 100+0
5 51 71+£5 95+0 100£0 7£8 42+12 100+0

Stellaria aquatica L.

(a) ~ M RAKREERBEZREE D 2KRE1~510% w/v

Concentration of aqueous extract expressed in weight by volume basis (% w/v)
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Table 3. Effect of aqueous extract of thirty weed residues on radicle length and

germination of Sorgum.

# 4] B 2 (Percentage of inhibition)

R R HEA
#£ 48 (Species) (Radicle length) (Germination rate)
1 3 10 1 5 10
, e 96 eeeeemmmmmneeaeaees
Ageratum conuzoides L. GEEAE -2017 3%l 51t6 33%10 1516 25%5
Ageratum houstonianum Mill FLEFH -6+2 26E70 706 35£10 30x12 35%10
Alopecurus aequalis var. amurensis & 2 22+t6 34%10 95+4 33k8 33x15 67*1S
Alternanthera nodifiora R. &5 & 16 269 63X10 971 156 33*x10 30x£8
Amaranthus virids L. R 6211 893 932 33%k12 35%£8 25%7
Bidens bipinnata L. k.4t -0.2+2  52+7 97+1 30+6 35+13 15%10
Cardamine parvifiora L. EHAE 1ES5 25%4  92+2 33E5  23+13 30%11
Chenopodium ficifolium Smith NERE 8§+3 89+1 94%1 33x12 20+12 33%13
Cyperus iria L. =3 15+2 51+4 7314 33%+10 40k8 33%10
Digitaria adscendens Henr. t+5E -39ti14 767 86*E3 23+8 40k5 35%3
Echinochloa colonum L. =R -16£5 15E£7 407 28%5 2310 45%12
Eclipta prostrata L. R0 -30£10 14%£5 64%=8 15=5 30k8 50=£15
Eleusine indica L. SR -29+4 7916 94%k2 281+12 33Xk10 32E12
Erechtites valerianaefolia DC. B3 fn 5 45+7 73%£5 97%x1 30E£8 35%12 58*16
Erigeron bonariensis L. HEF 33£6 58+6 73%3 40+14 30E8 45%10
Gnaphalium affine D. g 27t6 84+6 971 23%x13 2314 30%15
Gnaphalium purpureum L. % -29+5 -81%3  61+8 2014 35+13 40+8
Hemistepta lyrata Bunge A ES 34+7 40%5 55%6 23+10 3510 28=*15
Leptochloa chinesis L. N 104 876 95%f4 23+12 38%x15 50*8
Mazus japonicus Kize BRHE 9t2 4+2 65%6 20£13 33%12 58+12
Paspalum conjugatum Berg. 2K 30E4 6215 73E5 30£13 30£8 28110
Physalis angulata L. EFHEHE 4+1 94+2 96+2 68X10 30+12 33+15
Polygonum lapathifolium L. T -19£5 -2x2 s56%+7 28x10 25%13 38*12
Polygonum plebeium R. EmEsE  -43E10 16£5 902 208 20%8  30%8
Portulaca oleracea L. BEE 8t2 78%x5 851 23*k16 28*14 28413
Rorippa atrovirens Ohwi & Hara L3k -45%£12 -14E£6  29+5 256 40x15 40t14
Roippa cantoniensis Ohwi BR¥EK 307 58t5 88+2 23+10 3310 50=%16
Solanum nigrum L. FEE 2412 44*7 91%1 17*x12 35%16 35%t6
Soliva anthemifolia R. ek 2 H 247 846 954 22E10 28X10 58%12
Stellaria aguatica L. 4 5,0 44110 98+3 98%f1 23%+8 308 40+7

(@)~ M RARBEEREZRAE 48K K1>5>10% w/v

Concentration of aqueous extract expressed in weight by volume basis (% w/v)
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Fig. 1. Effect of Amaranthus Viridis litter on germination and seedling growth
of lettuce and rice.
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Table 4. Values of pH and osmotic pressure in aqueous extract of weed residues.

K IEZFEBE (Water extract), 10% (w/v)

F£ 77 (Species)
pH BERE
(Milliosmols/kg)

Ageratum conuzoides L. itk &3 6.0 32
Ageratvm houstonianum Mill B EFE 6.2 35
Alopecurus aequalis var. amurensis £ 85 5.5 42
Alternanthera nodifiora R. i 7 6.2 35
Amaranthus virids L. i 6.4 29
Bidens bipinnata L. B4 6.4 22
Cardamine parvifilora L. NER R 5.2 27
Chenopodivm ficifolium Smith NEEM 7.0 26
Cyperus iria L. B HE 5.8 32
Digitaria adscendens Henr. 5 F 4.8 24
Eehinochloa colonum L. et 3 5.6 26
Eclipta prostrata 1., 78 B 5.6 43
Eleusine indica L. Y 5.9 28
Erechtites valerianaefolia DC. i 6.2 35
Erigeron bonariensis L. HEE 5.2 37
Graphalivm affine D. g 5.4 39
Gnaphalium purpureum L. R H 5.9 32
Hemistepra Iyrata Bunge B 5.6 28
Leprochloa chinesis L. mE 3 5.6 34
Mazus japonicus Ktze WRHE 5.4 38
Faspalum conjugatum Berg. EX P 5.6 25
Physalisangulatal.. EE 5.9 43
Polygonum lapathifolium L. FHE 5.4 39
Polygonum plebeium R. B e 2 AL 5.3 44
Portulaca oleracea L. EER 5.7 75
Rorippa atrovirens Ohwi & Hara L E 6.0 52
Roippa cantoniensis Ohwi BREE 6.0 40
Solanum nigrum L. 3K 6.4 62
Soliva anthemifolia R. ek 4% 5.7 35
Stellaria aguatica L. # 00 4.1 66
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Table 5. Effect of pH on radicle length and germination of lettuce

B R 1AL FE b R e S
pH Radicle length - Germination
(mm) (%)
3 19a 97.5a
4 18a 90. Oa
5 20a 92. 5a
6 21a © 82.5
7 20a 92. 5a
8 20a 89. Oa

Bl 47 44 » % F Duncan’s $ $ 3R X 5% K E £ ERBF K o
Means followed by the same letter are not significantly different at the 0.05 level by
Duncan’s multiple-range test.
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Table 5. Effect of osmotic pressure radicle length and germination of lettuce.

B & R B ow k& #OF %
Osmotic pressure Radicle length Germination
(Milliosmols/kg) (mm) (%)

10 22a 94a
20 19a 92a
30 19a 9la
40 22a 95a
50 | 20a 95a
60 23a 95a
70 18a 92a
80 22a 92a

FIAT $ 48 & -~ Duncan's % #3800 & 2 5% K4 F2 £ LR E M o
Means followed by the same letter are not significantly different at the 0.05 level by

Duncan’s multiple-range test.
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