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Allelopathic effects of extracts of Vicia villosa on the germination of four forage seeds
NIU Huan-huan, WANG Sen-sen, JIA Hong-ding, CHEN Gui-hua”

College of Agronomy, Hunan Agricultural University , Changsha 410128, China

Abstract; This research used a bioassay method to evaluate the effects of a range of concentrations (2.5, 5.0,
10.0, 20.0, 40.0 g+ L") of extracts of aboveground and underground parts of Vicia villosa on seed germina-
tion of four important forage species: Avena sativa, Lolium multiflorum , Medicago sativa and Trifolium re-
pens. The results showed that in the concentration range tested, the V. wvillosa extracts of aboveground parts
significantly inhibited the seed germination of M. sativa and T. repens. The inhibitory effect of T. repens in-
creased with increasing concentration and the germination rate of T. repens seeds reduced by 62. 5% compared
with the control under the 40 g+ I.”' treatment. The extract of underground parts of V. willosa inhibited the
root length of L. multiflorum, M. sativa and T. repens. Among the tested species, the M. sativa root length
under 40 g « L' treatment displayed the largest inhibitory effect (64. 94%) compared with the control. With
respect to the effects of the underground extract on seedling heights, the height of M. sativa seedlings under

the 40 g » L™' treatment was significantly reduced, compared to the control. In some cases, the extracts re-
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duced the chlorophyll content of L. multiflorum, M. sativa and T. repens. However, for A. sativa, treated
with underground extracts at 20 g « L', the chlorophyll content was increased by 144. 23% compared to the
control, Treatment with the underground extract significantly increased the peroxidase activity of M. sativa
and T. repens. Treatment with the aboveground and underground extract of V. willosa enhanced the catalase
(CAT) activity of T. repens and decreased the CAT activity of M. sativa.
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Fig. 1 Influence of V. villosa aboveground part extract on Fig. 2 Influence of V. villosa underground part extract on
seed germination of four grass species seed germination of four grass species
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Table 1 Effects of water extract from V. villosa on chlorophyll content in recipient plants (mg * g~' FW)

$E B AL R W ek E T BAETE B =
Extraction site Extract concentration (g« L~1) A. sativa L. multiflorum M. sativa T. repens
Hb B Aboveground part 0 0.52+0.03h 1.3340. 02cd 1.0640. 02a 1.2340.02a
2.5 0.8340.02¢g 1.53%£0.07a 0.9840.04b 1. 0740. 04cd
5.0 1.2140.03c 1.454+0.01b 1.054+0.03a 1.1140. 03bc
10.0 1.034+0. 02f 1.3040.02d 0.9440. 04c 1.06=£0.03d
20.0 1.2740.02a 1.3140.01d 0.83740.03e —
40.0 1.16+£0.01d 1.204£0.02e — —
#1F % Underground part 2.5 1.23+0.01be 1.45+0.01b 0. 8640. 03de 1.13+0.02b
5.0 1.1640.02d 1.07£0.01g 0.83£0.02e 1.134+0.04b
10.0 1.0740.01le 1.3740.01c 0.8940.02d 1.1140. 03bc
20.0 1.274+0.02a 1.1540.01f 0.73740.03f 0.99-+0. 0de
40. 0 1.2440.03ab 1.3040.02d 0.5340.04g —

T — 7 RIR Y B Tk IR 5 [ 9 ) /N5 5 B 3R 28 5 B 35 (P<<0..05) , T 1] .

Note: “—” indicate that seedlings are lethal and cannot be sampled; Different lowercase letters in same column indicate significant differences at

0. 05 level, the same below.
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Table 2 Effects of water extract from V. villosa on POD activity of receptor plants (U + g=' « min™' FW)

FEBHB AL R e WA R B 15 H =t
Extraction site Extract concentration (g« L™1) A. sativa L. multiflorum M. sativa T. repens
o -3 Aboveground part 0 37.4743.31a 34.2745.96b 113.8845. 31d 213.69+12.62¢
2.5 21.8641.01d 37.0844.43b 123.15+18.40cd  209. 2545, 55¢
5.0 19.16+0.92d 27.8740.51c 123.1042. 99cd 189. 99410. 79d
10.0 21.4040.71d 20.8040. 98d 124.9546.65cd 199. 86410. 42cd
20.0 28.1670. 54¢ 22.1341.06d 123.984+3. 26¢d —
40.0 19.98+0. 54d 24.8141.97cd — —
R # Underground part 2.5 33.9041.00b 36.6041.11b 173.944+6. 04a 236.49+7.22b
5.0 32.9544.62b 42.86+2.06a 117.31411.01d 287.80+7.42a
10.0 35.694+1. 36ab 43.60+2. 31a 136.07+3. 44c 240.80+5,41b
20.0 25.7040. 73c 32.4643.00b 159. 75410. 96b 247.69+8.94b
40.0 27.6441.32¢ 36.08+3.89b 164. 27+8. 28b —
3 g
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Tob 117 2 P 00 o P o 2 IR R R T e I A A M AR A AR A B IR U AR B
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Table 3 Effects of water extract from V. villosa on CAT activity of receptor plants (U + g=' + min~' FW)

P B AL R W Mk B R HALH 1 S
Extraction site Extract concentration (g« L~1) A. sativa L. multiflorum M. sativa T. repens
Hi 3 Aboveground part 0 170.27+11. 32bc 173.97+5. 56e 343.07+9.19a 82.52+12.11c¢
2.5 121.18+10. 051 189. 05+ 1. 34de 317.57+16.54b  150.57=+26. 82ab
5.0 131. 6549, 45ef 141.70+2. 63f 349.35+12.61a 104. 0048. 54bc
10.0 134.98+7. 53ef 193.46+4.37d 308.07+7.27bc  161.99+14.53a
20.0 171.20+10. 46bc 232.954-15. 88a 305.48+22. 43bc —
40.0 182.70420. 18b 211.63+11.98bc - —
N Underground part 2.5 150. 55+ 16. 88de 229.22+6.33a 265.95+2. 65d 128. 85439, 34abce
5.0 156. 29417, 90cd 223.23+14.09ab  261.34+£11.97d  163.71%65.85a
10.0 139. 13£7. 58def 197.58+8. 18cd 299.50+£7.62¢ 102. 50415. 57bc
20.0 122.49+4. 461 190. 59+20. 44de 276.93+4, 45d 149. 77413, 54ab
40. 0 201.56+10.61a 210.65+13. 47bc 226.35+4.31e -

A 1R R A A SE Al 2% RO ORRE IS e e i = L A i B R A RO RE R R . 1k
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TR R AR i AR A R R E R S 0 St b E A A g R S AR TR IR AL, A IR
H A R A P I R S 7R S B AL TR 1 Bh AT v AR ) A7 B 0 R A A o B R S B R R
400 200 PN 1) B PR B B T L B AR R G A O e Y B AR R L UL R G B AR S A A R
fiti 2 18] 9 25 A A 56, CAT 5 POD WA N B H, O, 43l H, O 5 O, AT DL 905 Pk 2 A0 L E, b H:
XA A M B . T B R R R SR A T A BT R ALEE ME S 45 5, POD Ml CAT X7
5 2R 1oy AN T 15 B B DT 9 s R MU R — R L AR b e R M B L e R AR TR SRR 4
R POD Il CAT WG VA W52, 5L B 5 8 =t POD.CAT IGPE 5 X BAH L 22 5 W3 . f el
T, I 5840 3 T SRR RE 5 A A A N T M SR T AR A R PSR R SR L e AR IR R
X E TS S B = PODLCAT & PERZ W AT BT AN 5] o AT R 2 4R RR A5 [, X 388 8 T 1) SRR A AN —

4 #it

AL IE T 5 AL 7 b 35 R AR R AR W R AL AR L 45 R R WD i 58 AE 45 1 1R 4R X 32 (AR 1 4 b
T A RN AN A A SR A [ AR B A AR A T R RO AR A S = AR E TR T e SRR i
PR B W IR S AR A T R B R 2R AR L R 00 R 2 R B R T v 4 o A R L A b
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