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Allelopathic effects of root extracts from Medicago sativa on
germination of three forage species

ZHU Yipu, LI Yumeng, WANG Zhanbin, ZHAO Lingping, ZHAO Furong
(College of Animal Science and Technology, Henan University of Science and Technology, Luoyang 471000, Henan, China)

Abstract: To provide a theoretical basis for exploring reasonable planting models, we used a bioassay to evaluate the
allelopathic effects of a range of concentrations (0, 2.5, 5.0, 10.0, and 20.0 g~L71) of root extracts from alfalfa (Medicago
sativa) on seed germination of three important forage species: Lolium perenne, L. multiflorum, and Phleum pratense The
results showed that within the tested concentration range, root extracts from alfalfa had a significant inhibitory effect on the
germination rate, germination vigor, germination index, and vigor index (response index, RI < 0). Furthermore, root extracts
from alfalfa had a concentration effect on seedling height and root length of seedlings, that is, "low promotion and high
inhibition." Some differences were observed in the responses to alfalfa allelopathy among the three grasses. The synthetical
allelopathic index of L. perenne and L. multiflorum was negative under the action of root extract, which showed clear

inhibitory effects (synthetical allelopathic index, SE < 0). In conclusion, P. pratense has a stronger adaptability and
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resistance to the allelopathic inhibitory effect of alfalfa root extracts compared with L. perenne and L. multiflorum. Thus, P.

pratense is more suitable for mixed sowing with alfalfa than L. perenne and L. multiflorum.

Keywords: alfalfa; water extract; allelopathy; Lolium perenne; Lolium multiflorum; Phleum pratense
Corresponding author: ZHAO Lingping E-mail: zlp19830629@163.com
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Table 1 Effects of different water extract concentrations of alfalfa roots on seed germination of three forage species

fekr e dic . ZAEABFEE Lolium perenne  —5EA BIZH Lolium multiflorum FE4EE Phleum pratense
Parameter  COPCCNIBLON gkt LRASHREL Tatr e AT IEIE A EIEE % SN AV OV O (=5
(gL) Indicator value Response index  Indicator value  Response index Indicator value Response index
0 92.00 +0.58a - 90.00 +£2.31a - 76.00 +2.31a -
. 2.5 54.00+6.43b —-0.41+0.07a 55.33+£8.67b -0.39+0.10a  70.67+14.35a —0.07+0.19a
Geﬁiion 5.0 48.67+1.33b —0.47+0.0la 10.67 +£2.91c -0.88+0.32b  68.00+347a —0.11+0.05a
ratel% 10.0 27.33+5.33¢  —0.70 £ 0.06b 0.67 £0.67¢c -0.99+0.01b 52.67+0.67a —0.31+0.0la
20.0 7.33+1.76d —0.92+0.02¢c 0.00 + 0.00c —1.00+0.00b  18.00+4.00b —0.76 +0.05b
0 86.00 + 1.16a - 76.00 + 0.58a - 54.00 + 0.58a -
— 2.5 32.67+3.71b  —0.62 +0.04a 42.67 + 5.46b -0.44+0.072 34.00+643b —0.37+0.12a
Germination 5.0 11.33+0.67c —0.87+0.01b 4.00 £ 1.16¢ -0.95+0.02b 17.33+2.40c —0.68+0.04b
vigor/% 10.0 333+£0.67d —0.96+0.01c 0.00 + 0.00c —1.00 £ 0.00b 1.33+£1.33d —0.98+0.02¢c
20.0 0.00+0.00d —1.00+0.00c 0.00 + 0.00c —1.00 £ 0.00b 0.00+0.00d —1.00+0.00c
0 22.35+0.01a - 12.29 +£0.63a - 11.95+0.68a -
2.5 5.98+0.03b —0.73 £0.00a 10.55 +0.80b —0.15 £+ 0.06a 6.49+£0.67b  —0.46 + 0.06a
REFHREL
Germination 5.0 3.58+0.06c —0.84 +0.00b 1.64 +£0.25¢ —0.87 +0.02b 5.18+0.18b —0.57+0.01b
index 10.0 1.80£0.23d —0.92+0.01c 0.04 +0.03d —1.00 £ 0.00c 3.38+0.07c  —0.72+0.01c
20.0 0.39+0.08e —0.98 +0.00d 0.00 + 0.00d —1.00 £ 0.00c 0.81+0.19d —0.93+0.02d
0 222.49+2.27a - 162.06 + 11.61a - 71.71 £ 1.09a -
— 2.5 89.46 £6.060b —0.60+0.03a  101.15+7.32b -0.38+0.04a 61.27+5.87b —0.15+0.08a
Vigor 5.0 49.83 £0.16c —0.78 = 0.00b 26.65 +4.45¢ -0.84+0.03b  4822+0.79¢c —0.33+0.01b
index 10.0 19.01 £2.98d —0.92+0.01c 0.33 £0.30d —1.00 £ 0.00c 1991+1.12d —-0.72+0.02¢
20.0 3.07+0.86e —0.99 +0.00d 0.00 +0.00d —1.00 £ 0.00c 291+047¢ —-0.96+0.01d

A 5 [Fl —FE AR AN NG T BEROR A R AL B ) 22 7 B 35 (P < 0.05). TR [l

Different lowercase letters within the same column for the same parameter indicate significant differences between different treatments at the 0.05 level.

This is applicable for the following tables as well.

R F e BRI A AR RN 2 45 AR B3 > B AR
B> — AR SRR, 20,0 gL B RN A [F R AR
FhF R R BIER R N —F R R >
AL BER > B (R D). BIEEHHERERT
XF 3 MR A B B B AE R AE IR LR, X £
TEAR TR L, — A A TR ORIBR R () Ak AR H B
H V2 B AR B P e T IR 5 (3R 1)
TEE S F8 B0 T, 72 AR IR 32 AN [R) ok B Ak 22
I, AL E &R R E DI — 2T
Wi, AN 7] R A b4 R 06 T35 3 W A e L AN 7] (3% 1)
AR A A A I AR R T 4 )

TRECH B REC, X ZE R B E (P <0.05), NFEK
FERR RN T 3 T Z AR AE ) B4 v 0 14RO B A
HHE (% 1),

MAG L AR 0, R0 E A IR R 2 4
AR, AR REEMMBERTFREERE R
FH R FIREONE )18 HO A MHIAE R (RI<0)
(1)

22 TRIREETEBRRZREAX 3IMBESY
BEKIN

B AL T8 ARIZ SR O 3 Al S2 A A AR K ) 45

REE2)KRE, ZHEBEENBNERKAERE
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Table 2 Effects of different water extract concentrations of alfalfa roots on the growth of three forage species
e e . LR AR Lolium perenne  —SEE BRI B Lolium multiflorum TR Phleum pratense
Parameter COPcentration/ bR RN RS TRbREUE PR RN 5 fEbREE AR R
(eL) Indicator value Response index  Indicator value  Response index  Indicator value Response index
0 4.71 £0.03bc - 6.20 +£0.14b - 3.51+0.16b -
g 2.5 9.60 +0.93a 1.05 +0.20a 8.08 £ 0.68ab 0.29+0.11a 6.16 +£0.20a 0.78 £ 0.06a
. ggt)}tl ; 5.0 8.12+0.15a 0.74+0.03a  9.05+0.46a 045+0.07a  584+020a  0.69=0.06a
cm 10.0 6.06 +0.39b 0.30 +0.08b 2.72 +1.38¢ —0.56 + 0.22b 3.04+0.32b  —0.12+0.09b
20.0 3.75+0.53¢ -0.20+0.11¢c 0.00 + 0.00d —1.00 + 0.00¢ 1.21+0.36c  —0.65+0.10c
0 5.40 +£0.03a - 6.95+0.13a - 2.52+0.09¢c -
. 2.5 5.35+0.10a —0.01 £0.02a 6.40 £ 0.19a —0.08 +£0.03a 3.30 £ 0.02a 0.31+0.01a
Selfd?ng 5.0 5.78 £0.12a 0.07 £0.02a 7.08 +£0.22a 0.02 +£0.03a 3.47 £0.05a 0.38 +0.02a
height/em 10.0 4.40 +£0.14b -0.19 £ 0.03b 3.04 +1.53b —0.56 + 0.22b 2.87+0.14b 0.14 +£0.05b
20.0 4.02 +0.34b —0.26 + 0.06b 0.00 +0.00c —1.00 + 0.00¢ 2.53+0.14c 0.00 + 0.06¢
0 0.36 £0.01c - 0.24 +£0.00c - 0.06 £ 0.01c -
it 2.5 0.24+0.01e 0.24+0.01d 0.32 +0.00b 0.32 +0.00b 0.06 +0.00c 0.06 +0.00c
Seediing 5.0 0314000d  031+£0.00c  045+0.0la 045+00la  0.114£000b  0.11+0.00b
weight/g 10.0 0.43 +0.03b 0.43+0.03b  0.33+0.00b 0.33+£0.00b  0.14+0.00a  0.14+0.00a
20.0 0.51+0.01a 0.51+0.01a 0.45 £ 0.00a 0.45 + 0.00a 0.04 +0.00d 0.04 +0.00d

PEW 257 5.0 g L W FE b PRI 1508 F A LL K R 3
(P < 0.05). — 44 M3 5l K 7E MR | S0,
10.0 F120.0 g L™ W& F 5 %) I 22 57 8% (P < 0.05).

TEW 7, 2 FA BE R — I BAE R
IR SR B b B 2.5, 5.0 gL' B 50 G 3 2%
7 5t (P> 0.05), B 458 AE R IR 52 2.54 5.0 #
10.0 g L #<E AbFRIN 14 55 3 3 TR (P < 0.05) (3 2).

N T R MR 5 H VR A B X 3 ot B2 A A 1 e R
(R IR B S, 4R S R R AR 2.5 A1 5.0 gL
VR P b BN, 0 SEAIG TR IR, I E 10.0 F120.0 gL
VA FEE B R TS MR, A AR R o A B R 1
RNE (3R 2),

MK KRR 4R B, R A IR R A
10.0 1 20.0 gL' i BEIF, %o £ 4F A W 3 B, —
FEEBERRK., WEmE T EMEIER (LB
N FE AL < 0), JF B W T 40 1 4 P A (3R 2).
23 FRIREEXETEEBERRERS 3IMEL
RRLZE R K B RRIE BTN

TEMRRRBAIMER T, Z2HEABEEN—F4

BT RER & RN T8 B N E, BRIV
(R 00 861 £ P 5 X 5 o o 1 B 8 A G ARl e

(3R 3). — A BRI EITE J1 R, W AR
B /= 2% A RN FE £ 8 -0.01, —0.07 —1.98 Al

—2.16, KON ZF A RRIEH, e N
JH R 9~ 32 BRI A B 03 M SR AE B AR MR B
XF 3 MR A BT B A A K AL R HT R B, ARIR
PRIBNS 2 47 A B 2 ORI — 4 A B 22 BB T A K
AR A B R B T A A A P X A AR R T i
RAAEAT IR e R (& 1.
R3 EREBRERRATIMUENUBREEHNIEH

Table 3 Allelopathic comprehensive effect index of alfalfa
root extract on three forage species

WL ZHEERER EAREEE BROE
Concentralltion/ Lolium Lolium Phleum
(gL) perenne multiflorum pratense

2.5 -0.50+0.16a —0.01+0.10a 0.56+0.11b

5.0 —0.70 £0.05ab —0.07+0.08a  1.33 +0.06a

10.0 -1.06 £0.10bc —1.98 +£0.35b  0.60 + 0.08b

20.0 -1.37+£0.13d -2.16+0.01b —2.01+0.11c¢
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