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Bioassay on the herbicidal activity of extracts from eight herbs including Hemistepta lyrata GAO
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Academy of Agricultural S¢iences, Ji’ nan 250100, China; 2. Rizhao Agricultural Bureau of Shandong
Province, Rizhao 276800, China) , J. Plant Resour. & Environ. 2008, 17(4) . 31 -36

Abstract: The petroleum ether, ethyl acetate and ethanol extracts from eight herbs were extracted by
sequential extraction, and the herbicidal activity of these extracts were bioassayed using the seed
germination test of Sorghum vulgare Pers., Cucumis sativus L., Triticum aestivum L. and Brassica
campestris L. The resulis show that these exiracts can inhibit the growth of root and stem of seedlings of
the four crops, but the inhibition rate is different. The inhibition of ethyl acetate extracts from Hemistepta
lyrata Bunge and Humulus scandens ( Lour.) Merr. is the sirongest, and the inhibition rate increases
gradually with concentration rising. The inhibitory effect of ethyl acetate extracts from Hemistepta lyrata
and Humulus scandens is stronger to root growth than to stem. Under a lower concentration (12.5
g+ L"), the inhibition of ethyl acetate extract from Hemistepta lyrata to growth of root and stem of T.
aestivum seedling is the strongest, and the inhibitions of ethyl acetate extract from Humulus scandens to
root growth of S. wulgare seedling and growth of root and stem of B. campesiris seedling also reach the
peak. It is indicated that the ethyl acetate extracts from Hemistepta lyrata and Humulus scandens have a
potential herbicidal activity.

Key words: herb; extracts; herbicidal activity; bioassay; Hemistepta lyrata Bunge; Humulus scandens
(Lour.) Merr.
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Table 1 Inhibition rate of different solvent extracts(100 g -+ L.~!) from eight herbs to root growth of four crop seedlings{ X + $D)"

JARFREPAR K R A 3/% Inhibition rate to root length of different crops
B ook L I i R
Species Solvent Cucumis Triticum Brassica Sorghum
sativus aestivum campestris vulgare
T B Corydalis bungeana ﬁ?ﬂ]ﬁ% Petroleum ether 56.70 £3.33 25.00 £3.56 69.75 £0.25 36.72 +5.12
ZFRZ. Bk Ethyl acetate 74.33 £2.14 62.29 +4.52 53.57+1.25 34.66 £4.63
Z & Ethanol ©67.17 £1.67 58.21 £6.35 76.61 £0.63 68.18 £7.25
P2 Rubia cordifolia f17HB% Petroleum ether 4.92 +5.96 25.68 £2.56 1.56 £2.22 1.23 +0.21
Z PR .7 Ethyl acetate 44.03 +2.36 14.26 +7.25 1.23 £3.12 14.96 +1.22
Z.®% Ethanol 1.35 +£0.69 1.12 £+3.63 53.22+2.15 15.15 £2.56
WIJL3E Cephalanoplos segetum £ HiEE Petroleum ether 73.52x2.16 38.46 +4.25 96.30 +1.63 45.23 +5.36
Z.ERZ.Bi% Ethyl acetate 65.77 +0.68 66.39 +£5.12 89.28 +1.58 47.13 £4.12
Z.FZ Ethanol 36.14 +0.89 61.74 £3.25 - 66.94 +1.11 75.67 +3.56
FEE Humulus scandens A7 Petroleum ether 69.78 £1.25 53.57+1.29 11.73 £0.59 72.07 £4.12
Z.BR 2B Ethyl acetate 97.78 £1.26 99.40 £0.52 100.00 +0.00 98.39 +1.36
Z B Ethanol 29.82 +4.25 12.36 £2.32 76.61 £2.32 69.32 £3.25
LB Malachium aquaticum A EEE Petroleum ether 5.45+1.12 32.96 +6.25 69.75 +3.12 40.12 x2.54 .
LB Z. B Ethyl acetate 34.40 £3.56 68.19 +5.16 60.71 £1.25 28.68 £1.36
Z;@f Ethanol 18.37 £2.98 31.92 £4.96 68.55 +0.89 79.17 £5.26
%W Plantago asiatica 3Bk Petroleum ether 8.57 £3.16 2.36 £5.23 66.05 +2.63 16.71 £7.12
7.8 7 Bt Ethyl acetate 50.44 £2.16 38.36 £9.12 10.71 £2.35 17.46 +2.22
Z. B Ethanol 25.00+1.21 55.39+£2.35 75.00 £1.58 57.19 £0.59
# Chenopodium album £ i fE¥ Petroleum ether 11.53 +0.69 26.42 +1.25 35.80 +2.37 42.31 +2.35
2.1 2. B Ethyl acetate 48.84 +2.35 76.35+2.22 75.00 £3.56 58.25 £5.16
Z % Ethanol 8.13 £2.59 27.69 £3.12 8.06 £1.25 47.73 £2.58
JEWASE Hemistepta lyrata 4Bk Petroleum ether 50.47 £3.12 95.06 +0.25 72.80 +£3.25 74.81 £3.12
2.8 15 Ethyl acetate 98.34 +0.22 93.93+0.36 100. 00 +0. 00 97.56 £0.35
Z F& Ethanol 37.95 +2.35 43.43 +2.36 87.90 +0.36 89.77 +0.56

D b ¥eifh 3 Y H (19EH{H The datums in this table are the average of three replications.
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Table 2 Inhibition rate of different solvent extracts(100 g - L.~ 1} from eight herbs to stem growth of four crop seedlings (X + SD) 1

S A 2L B 1%/ % Inhibition rate to stem height of different crops

e I K /N W B
Species. Solvent Cucumis Triticum Brassica Sorghum
X salivus aestivum campestris vulgare
Hi T ¥ Corydalis bungeana F17HiE# Petroleum ether 23.14 +2.25 16.78 +2.22 49.50 +2.36 21.42 £2.35
Z.Bg 2.l Ethyl acetate 37.14 £1.35 54.46 £0.52 10.62 i\].56 32.17 +3.69
7.1 Fthanol 80.46 £1.25 46.24 +£2.36 37.35+3.25 53.67 £2.57
#6 B Rubia cordifolia 4 Wk Petroleum ether 1.65+2.22 14.64 +1.56 2.59+1.26 2.46 £0.25
Z. B Z.Bg Ethyl acetate 30.61 £1.36 4.91 £1.68 2.56 £3.25 6.53+2.21
Z. 1% Ethanol 2.35+2.52 2.35+£2.32 53.21 £2.33 2.13+1.11
W JL3E Cephalanoplos segetum A iHE# Petroleum ether 3.72£2.12 7.86 £3.12 83.84 +£1.36 11.72£1.35
Z.# 7.l Ethyl acetate 39.18 £1.25 36.11 £0.59 45.45 +2.35 50.01 £2.15
Z. % Ethanol 29.49 £2.22 82.26 £2.15 36.14 £0.59 53.67 £3.25
7% Humulus scandens F il Petroleum ether 14.46 £1.26 47.14 £3.12 7.07 £2.22 55.44 +1.68
Z.M Z 1 Ethyl acetate 95.03 £2.32 100.00 +0. 00 100.00 £0.00 78.42 £2.19
Z, B Ethanol 14.74 £1.16 19.35£2.35 40.96 £3.12 55.88 +3.15
H- 2% Malachium aquaticum A &k Petroleum ether 18.18 +3.56 32.50 +4.25 47.47 £5.12 28.72 £2.57
) .88 Z ik Ethyl acetate ) 20.82 +2.15 61.16 +2.36 38.64 £2.22 31.74 +1.68
Z. I Ethanol 78.20 £1.35 23.12£2.15 2.36 +3.58 50.98 £2.53
%W Plantago asiatica A iRk Petroleum ether 16.11 £2.22 5.89 £3.25 47.48 +1.47 18.62 +1.58
2.1 2.1 Ethyl acetate 24.08 +0.69 15.36 +4.25 13.64 +2.58 37.17 £2.35
Z. % Ethanol 25.64 £3.25 50.01 £3.56 43.37 £3.22 48.28 +3.68
#i Chenopodium album ’ OBk Petroleum ether 9.92 £5.12 21.23 +£2.36 36.36 £1.36 23.51£2.15
2,18 2§ Ethyl acetate 31.47 £2.25 80.36 +4.21 31.82+2.56 55.43 £3.15
Z. B Ethanol 15.38 +3.12 27.42 £2.58 2.38+3.58 36.76 +2.58
VB HHE Hemistepta lyrata £ i E¥ Petroleum ether 35.54 +2.56 67.68 +3.12 42.86 +4.12 59.57 +3.58
ZM 15 Ethyl acetate 95.80+1.26 92.57 +2.12 94.01 +0.25 67.84 £3.16
Z. B2 Ethanol 62.82 +2.35 53.76 £5.16 69.88 +£3.56 81.86 +1.28

U =il R 3 IKEE W TF-H9{8 The datums in this table are the average of three replications.
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Table 3 Inhibition rate of ethyl acetate extract from Hemistepta lyrata Bunge on seedling growth ‘of four crops(X +SD)!

Ak s ANEH BRI E|Z/% Inhibition rate of extracts with different concentrations
Species Part 3.125g - L™! 6.25g-L7! 12.5g- Lt 25.0g- L7t 50.0g-L7!
FJI Cucumis sativus ## Root 56.18 +2.54 “71.71 £2.88 78.37 £1.66 88.35+1.66 96.67 £0.12
2 Stem 28.75 +4.82 43.12 £9.83 70.34 £1.74 81.96 +1.46 93.20 +1.66
/N Triticum aestivum ## Root 84.83 +£1.38 87.59 +1.38 90.57 £1.05 91.72 +0.28 92.60 £1.07
Z£ Stem 64.81 +3.81 70.48 +4.10 74.68 +3.01 80.35 +2.69 88.86 +0.88
JH3E Brassica campestris 2 Root 31.09 £2.24 4% 80 £3.57 72.76 £3.21 88.46 +3.25 96.05 £0.81
Z£ Stem 8.78 +2.10 10.18 +2.16 18.36 +6.99 28.14 £2.74 41.72 +4.80
B3 Sorghum vulgare # Root 3.852.86 3.96 +2.69 49.05 +3.43 82.11+1.88 92.30 £2.12
2k Stem 7.36 £6.05 20.14 +1.34 29.81 +2.19 49.60 +2.19 61.85 £2.27

D ch ¥ 0 3 IRE S (Y1918 The datums in this table are the average of three replications.
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Table 4 Inhibition rate of ethyl acetate extract from Humulus scandens ( Lour. ) Merr. on seedling growth of four crops(X +SD)"

Kl B S B B3 4128 /% Inhibition rate of extracts with different concentrations

Fnks AL

Species sPart 3.125g- L' 6.25g-L"! 12.5g-L°! 25.0g- L7 50.0 g+ L

#JI\ Cucumis sativus 2 Root 20.02 +6.03 21.96 £2.46 44.93 £3.76 79.20 x1.01 95.84 +0.88
2 Stem 8.03 £3.09 11.85+1.30 17.43 +1.05 47.40 £1.26 91.21 +0.70

/N Triticum aestivum #2 Root 4.41 £2.39 9.10 £0.41 30.94 £1.59 49.29 +1.02 75.77 £4.35
2£ Stem 4,202.16 10.26 £2.51 13.20+1.83 47.12+1.19 63.34+1.34

H3E Brassica campestris & Root 48.82 +2.18 54.81 £0.85 73.61 £1.21 92.63 +0.64 100.00 +0.00
2% Stem 13.37 £3.30 23.35+£1.80 83.63£1.92 100.00 £0.00 100.00 £0.00

R Sorghum vulgare 2 Root 69.54 +1.40 73.66 +0.98 79.46 +1.22 91.06 +0.43 . 97:99 +0.41
2% Stem 22.49 £2.47 32.42 £0.71 41.15+0.70 51.99 +0.69 66.93 +0.43

D e b 3 SREE A FE /4 The datums in this table are the average of three replications.
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