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10 ~50 ¢/L KEKZRSE MAKBR AR RGO YR, ERAN MEEL KN HER, KEKZ
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Research on Allelopathy of Allium fistulosum L. Aqueous Extracts and

Its Physiological Mechanism on Raphanus sativus L.

YAO Lingbai, HAN Haixia" ,LI Qianwen, MENG Ningsheng
(Department of Biology, Jining Normal University/Key Laboratory of Economic
Crop Stress Biology in Wulanchabu, Wulanchabu 012000, China)

Abstract; In order to find the feasibility basis of rotation between Allium fistulosum L. and Raphanus
sativus L. ,this paper studied the effects of aqueous extracts of A. fistulosum(Neicong No.2) on growth and
physiological index of R. sativus ( Chunbaiyu ). The results showed that, with the advance of R. sativus
growth, the allelopathic effects of A. fistulosum aqueous extracts showed stronger inhibition, weaker
inhibition ,medium promotion on the growth of R. sativus. At harvest time,the fresh weight of root per plant
was significantly promoted under 10,40,50 g/L treatments,by 18.8% to 43.1% compared with the control
(water treatment). At the root shoulder exposed period, with the increase of treatment concentration, the
content of malondialdehyde (MDA) was increased,and the content of proline( Pro) was promoted at 10 to
30 g/L, and inhibited at 40 to 50 g/L. With the increase of treatment concentration, the activity of
antioxidant enzymes showed no significant changes at 10 g/L, the peroxidase ( POD ) was activated with
16.44% —17.60% higher than the control at 20 to 30 g/L, the catalase ( CAT) was activated with
17.18% —22.80% higher than the control at 30 to 50 g/L, and the superoxide dismutase (SOD) was
activated with 28. 08% higher than the control at 50 g/L. In conclusion, the allelopathic effect of A.

fistulosum on R. sativus growth is promotion after inhibition at first, and the rotation cropping between A.

5 B #3:2017 -02 - 19
BB NEHHBXEZ 2B 20525 B (NJZC16321, NJZC16319) ; £ 5 Ui 3 2% Bt 2 22 o0 % 5 0F 55 i
(JGKT2015002 , JGKT2015036)
EE B A BRI HT (1979 - ) B WS I AR DUR A JEU , B, 22 FhE ) A 3 A S W58 . E - mail : yaolingbai@ 163. com
« WIVES SR (1981 - ) 4, NS IR AN IS R N, @ 380452, A, 32 2 A S48 4 2 107 T A9 R 9
E — mail ; hanhx2010@ 163. com



116 T i R A

%46 %

fistulosum and R. sativus has certain feasibility.
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% N (Raphanus sativus L. ) & % A1 Z W) 55
ez — ARSI AR I B N E I 3,
Az S SR, S N 4 T =i M v R A S
Fhz—"" o AR N A s R, S RO
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50.00 g, HEZM T 1 000 mL G LB FKkh, 2
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10 Mo 254 4b FAG )45 80— %, 4 25 H#
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0.1 FER 1 AERHE AR (U) Y,
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JEWT) —E BB L RN T 2 S it R BORAR A%, Bl F 7 0.37 ~0.44 em; 4% MK BN F Y, &40
Az K E] I E K i B 0 R OTE 35 22 S AR AR R (AR AR AT, H 5 %0 B 22 S B oK Gk b 20K s B A
PR PR TR £ B e E — BT v Y N I I [A] 4k 22 S, 3R O | AR A48 B Ak 2 5 6 9k 32
T BELAR P i BTk 7 — 2 o ke 3 T P 3 A1 P I Y T R =40 ¢/L B AR 42
5555 BEOMH 1, R 2K W 30 ~50 g/ L 3 AN 4abFR it 3 m T XTI SR, & Ak B SRR i e ST B
BOTE R AT 30) 0 S5 R AR, AT R 119 6.90 5 B AR 3] 5. 17 ~ YA BTN B, A0 385 B B =20 o/ L B 5 0 22
6.03 J,1fi 10,20 g/L Ab 5 %F I8 22 57 % ik W 3 K 53K 0 K BB Y AR B B A (SRR ) B
-5 B A A I ] 8 K, 10 ~ 50 g/ L 4% 4k 35 %) i A 3 0T R R S UL 3 B i A, L AE 10,40
(9 22 50N TR 88 R AR O, 2 5 M RIK B K 50 o/LAbF T 1 B 38 T X, B 40 /L b # Y ™
o AR E 25 A WoR AR A, 30 ~ 50 /L 4b AR (1,58 kg) BT IRTHE T 43.1% .

J5 X0) B8 22 5 08 K P, X BRI 0,51 em FEAIR

F1 FRREREXRBKRRMNE MEKIERHZM

[t dit e EE / MRiE il A%/ em R fif it kg
(g/L) W AGE. RN W A pae R TR A AR
0(CK)  6.90+0.40a  13.95+0.73ab  18.67 +2.08a  0.51+0.0la  2.50+0.24a  7.23+0.25¢  0.42 +0.09a 1.10 £0. 10¢
10 6.33+0.17ab  14.10£0.62ab  19.00 £2.65a  0.48 £0.0lab  2.56 £0.33a  7.17+0.80c  0.330.03ab  1.31+0.10b
20 6.70 £0.21ab  14.97£0.38a  18.67x1.15a  0.52+0.04a  2.36+0.27a  8.37£0.47bc  0.18 £0.02d 1.17 £0. 10be
30 5.17+0.07d  13.83£0.55ab  19.001.73a  0.37 £0.04c  2.25£0.27a  7.77£1.07c  0.23=0.06d 1.05 £0.03¢
40 5.30 £0.06cd  12.85+0.35h  21.00+2.65a  0.39+0.04c  2.4120.12a  9.88+0.78a  0.32+0.05hc  1.58 +0.10a

50 6.03+0.41bc  13.20£0.20ab  19.00£2.65a  0.44+0.03b  2.58%0.23a  9.67=1.04ab  0.2420.04cd  1.50+0.09a
TR PR 3 E B T HIME « bl 22 ; RISV EUR R A RNE 5 REAURALE 0.05 K L2257 2, .,

M1 2 Al UL, RZDVKIEZ B S M AR AR AR 0 A g e 309 LA o 25, SR i) 22 40 o
AR BRI —E R . X Mt R BRI B (10 g/L) Sl ] b s B M EE (=20 ¢/L)
TRECR W] W R UK R BRI AL RIAE T, AR A 35 RAK IR WO Bk ik R i J5 B ) e J%
FeH IR B R e e B L BRI R AR e AR B T -20.1% ~ -55.8%
WG, BRI BR 40 ¢/L AP (LI AR B AE X EEL 10,40 50 g/ L Ak FHXH 5B AR 6 J5 ik 9 f R AT JH A
R CRIE SR ) oh HoA AL BUR BN s iy fe it DR fe gt AR B T 18.8% ~43.1% , i H A
PERETE W] A s RBKIR WO 2 MMRAZAYAEE A B PRI B o (LA, A 1 8/

K2 TRREREXBKEREME M EKIERNHLEESR %
B/ MR R Rz SR W fif )57

(g/L) 30 #H e 1130 #% 5 Y e bk i LR P UAR

10 -8.2 1.1 1.8 -5.2 2.8 -0.9 -20.1 18.8

20 -2.9 7.3 0.0 1.2 -5.3 15.7 -55.8 6.4

30 -25.1 -0.8 1.8 -27.9 -9.8 7.4 -45.4 -4.5

40 -23.2 -7.9 12.5 -24.5 -3.4 36.4 -22.9 43.1

50 -12.6 -5.4 1.8 ~14.1 3.4 33.6 -43.4 36.2

DAL 45 R UL, Ak RT3 (Wi 30)) , RABUK R WO N AR BSAR A R B AT — E MU, MDA 5 i
WX D AERR A I T BOARAR A K B — 2 iR A CAT 3% PRI B0 B R [ 5 B2 (9 7 5, Pro 5
VR, ELAR PR B R A N (=30 o/L) bl HI POD R PR b 7 ST B VR B R T TR
VR P 5 O A A ] A A X R BUEVREE R AR, SOD i R W R L B R E T
AR, X RAR I AL M ) Ve I SE 22 B8R The, PR TR R IR . BE R R UK IR
JR R B e B (=40 o/L) A BEXF MRS MRERY TR, ¥ A9 MDA 5 i R TR R T R
e LA A A e AR AR JE AR T % Dk B AR BRBCRIMR O 10,2040 ¢/L iF, MDA 5 i
PR B 7 A T AS ) o f vk B K R X 2 D Bk B 21,89 .22, 65 .21, 86 nmol/g, 5 X HEAR L 22

W i J5T i ELAT BT ) B AR S A 518 8 K F s Pro & B SE T R A RS B, 2 Ak B
2.2 KREKERRME MEBRIER L EBE [ i e B Oy 20,30 ¢/ L B, Pro £ & 43 & 150. 19

Hi 3 Al WL, 7 JH 01, AN [R] 5 i ok S5 R 0K i 159.55 wg/g, & T X I, 107 50 o/L i 3 i A%
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TFXF B POD JE MAR MLt 35 Pro & & AHIT, Hirp 20,
30 g/L i} POD {7 {1k Jy 245.58 .243.17 U/(g + min),
I 3 T B SOD JE MR BR 2T BT
e, 43 i 7 b 3BT R B 30 g/ L AT 50 g/ L i3k )

)5 (283.33 U/g) FIIEAE (494.17 U/g) ; CAT i
U T e A, 2 b B vk =30 o/L Y
CAT {EME T EF) 26.44 ~27.71 U/(g - min) , 3
= PO B

x3 TRAREBREXRBKZENE MEEERYZIT

Jo e JE S/ MDA &/ Pro & &/ POD 1%/ SOD ¥ 4/ CAT 351/
(g/L) (nmol/g) (ng/g) [U/(g - min) ] (U/g) [U/(g - min) ]
0(CK) 19.55 £0.80¢ 115.52 +8.12b 208.83 +3.99b 385.83 +25.29bc 22.57 £2.03b

10 21.89 +1.54ab 116.14 +7.51b 213.58 +12.01b 399.17 +10. 10b 24.98 +2.72ab
20 22.65 £0.82a 150.19 £9.64a 245.58 +£10.30a 355.00 £16.39¢ 25.05 £1.89ab
30 20.84 £1.69abc 159.55 £5.94a 243.17 £14.03a 283.33 £16.07d 27.32 £1.49a
40 21.86 +1.22ab 112.58 +4.44b 198.50 +11.73b 383.33 +20.97bc 26.44 £1.12a
50 19.82 0. 78bc 83.20 +2.83c 178.75 £5.29c¢ 494.17 +7.64a 27.71 +1.18a

F % 4 AT UL, A [a) J5 i e T2 R 8K kT %
MDA #3  CAT I 5 (9 fb Rk o7 2 12 B e k1
TLIEHE RS 5 1.39% ~ 15. 83% 10. 69% ~22.80% ;
X} Pro & i Al POD {7 1 ) A B3 iz 52 o K Sk ik
JE (10 ~30 g/L) g il 45 o5 Jot 4 6 & (40 ~ 50 /L)
AU A, HL e e 0 O R B A R K ) i R
0.54% ~38.12% \2.27% ~17.60% ; H: %} SOD i
9 1 T i S B o A SRR (20 ~ 40 g/L) A
il A e ST B e B (10,50 ¢/L) Rt

Fd4 TREREBREXRBKRENE MEEIER

R s 8 %

FEHSE/ MDA Pro POD SOD CAT
(g/L) G GRS i Pk i Pk i Pk
10 11.96 0.54 2.27 3.46 10.69

20 15.83  30.01 17.60  -7.99 11.00

30 6.57  38.12 16.44  -26.57 21.09

40 11.82  -2.54 -4.95 -0.65 17.18

50 1.39 -27.98 -14.41 28.08 22.80
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30 g/L BRI T J7 35 115.40% , & Ab 3 K
{H ,7E 40 ~ 50 g/L B A0 B4 F 524 E 28051 | Ak Jak
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itik 66.45% , Jp 45 Ab B KA (R 5) o B H i
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