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Abstract: In order to explore allelopathic effects of garlic bulb aqueous extracts on soybean,the germination rate, germination
potential , germination index, root length, hypocotyl length, plant fresh weight, POD activity, SOD activity, CAT activity and
MDA content of soybean under different contertrations( (0,20,40,80,100 g+L™") treatment of garlic bulb aqueous extracts
were determined. Allelopathic effect index and synthetic allelopathic effect were calculated. The results showed that: The gar-
lic bulb aqueous extracts had double allelopathic effects on seed germination and seedling growth of soybean, that promoted it
at low concentration and inhibited it at high concentration. When the concentration of the garlic bulb aqueous extracts was 20 ~
40 gL'

cantly increased, but MDA content had no obvious change. Under the concentration of extracts of 80 ~ 100 g+L ™", it showed

,the seed germination and seedling growth of soybean could be promoted, SOD activity and CAT activity were signifi-

obvious inhibitory effect on seed germination and seedling growth, the activity of SOD and POD began to decreased, and MDA
content was increased significantly. Besides, indexes of seed germination and seedling growth of soybean showed different sen-
sitivity to garlic allelochemicals. Root length was more sensitive to garlic bulb aqueous extracts, which could be used as an in-
dex to measure the allelopathy of garlic to soybean.
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Table 1 Effect of garlic bulb aqueous extracts on soybean seed germination

KA RS REFHEL
W e Germination rate Germination potential Germination index
Concentration
of extract MEE X MEE i MEH X
[ 2R% 4 RO PR
/(g L7Y) Measured N Measured ] Measured N
FEHRI TEHRI TEHRI
value/ % value/ % value
0 68.42 +£7.07 ab — 30.61 £1.57 ab — 12.67 £1.16 a —
20 78.00 £2.43 a 0.123 34.18 £2.72 a 0. 104 14.45+£1.26 a 0.123
40 70.92 +£5.67 a 0. 035 31.22 £3.48 ab 0. 020 13.33+1.21 a 0. 050
80 57.89+6.28 b -0.154 26.34 £2.88 b -0.139 10.20 £0.74 b -0.195
100 40.00 +7.26 ¢ -0.415 18.09 £3.52 ¢ -0.409 7.12 £0.61 ¢ -0.438
44 Mean — -0.103 — -0. 106 — -0.115
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Table 2 Effect of garlic bulb aqueous extracts on soybean seedling growth

LiiSIS I RS FEL AR ff o
R B Root length Hypocotyl length Plant fresh weight
Concentration
of extrac s M) M
" M PR Wi (LR WER (LR
/(gL™") Measured . Measured N Measured N
FRECRI FEHCRI LRI
value/ % value/ % value
0 4.27£0.48 b — 5.92+0.45b — 1.20+£0.12 a —
20 5.39£0.51 a 0.208 6.83+£0.43 a 0. 133 1.36 £0. 14 a 0.118
40 3.96 +0.25 b -0.073 6.39 £0.37 ab 0.074 1.28+0.32 a 0. 063
80 2.82+0.20 ¢ -0.340 4.66 £0.51 ¢ -0.213 1.21 +0.15 a 0. 008
100 1.55+0.35d -0.637 3.01 £0.28 d -0.492 0.83+0.08 b -0.308
SF-1) Mean — -0.211 — -0.125 — -0.030
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bulb aqueous extracts on soybean
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Fig. 2 Effect of garlic bulb aqueous extracts on SOD and POD activity

of soybean hypocotyl
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Fig. 3 Effect of garlic bulb aqueous extracts on CAT activity and MDA content

of soybean hypocotyl

33 #

ESTCEAE STV RT3 WY = S/ SN
LIRS KRR R T R R K
RS F 3 — R A AR SR E RO, o v 38 R 4 ik
VU 2 B H A e ) A A AR R0 . AT AR SR I, K
o 8 2R IS P 00T AN (] 52 AAHE ) 7 A Y A TR R A
SRR, (R ELA (R R B A
ZER G Z M

R N T35 P 4 202l i B SR AL B R ST
BRiy, v SOD BEH i A BT 7 A i B He fb oy
H,0, %k J5 @1t POD fil CAT i — 44k "k H O,/\
A X H B IR TR YRS B AR
TR AV A BRIER AR LT Zliﬁﬁﬁﬁéi

R, RErZRIR HEROA R 20 ~40 g- L7 'R, K
737 B R 25 R Ak B T S AR P i A
6= BT, TS5 T4 P9 SOD [ POD & CAT {
@Eﬁﬁiﬁ% TR K SR =4 0 R G PR H
B MDA & 5% B 25 S AN B 3%, A I s A =2
405 , 150 BH w08 25 T80 i 1 Ak B ) o vk JEE A R
GIREEEM, R EREIE & A &K, 5 2= 10 By it
P NLTRA R NS Y S fichii (Y RE (B NS R VA €3] il P
— BRI RIEE R, Y K s 252 PR W B R
80 ~ 100 g- L', fi T A i 25 B A0 fh B ) ot vk
JEINEE , BAR CAT ¥4 7E EJF, {3 SOD (POD 3% 14
EFFhR T RE R S 100 g+ L', SOD . POD
TGP 5 X BEAH L k2 I, AR K R = A K
AR T [ B TR bR, 1 S R A R



552 K =

B 4 11

20 6 BB i o ARk i, 52 30 MDA 57 B3 T, 1
AH w4 25 8 I ) A SRR Jo ok 38 6 o 0P K 2
EVEA, RTGE K ZBIME, b5 584
W25 2. mULIEM, Kar 5 REEM P, K
RS P AR AR I, T B R SR kK
E AR AR AR S B v R T RN FE
FFH KGR AR IR AR, AT il it 6 A 7o b B 00 o)
BN A R E A 255, KsR B R K 0
STt A PRFA TC 0 K 35 1 B R FRE S K LA
YRR REARKEE .

K AR AU TE A N Ak B TR X R 14 B
LR T H 135, 3% 0] g2 TS i R T
HRFS, 1) 3z B 45 /0 P 350, AR 25 SR 5 2 2
MFE T2 AL, R EFFHE I R R R FH Ik
ZERR BT B4k B AN 6 2053 ) R - 0.103, - 0. 106
F=0. 115, AR F-HIEZ - 0. 108, 174 i A= K AR
TR B AR A fif - 2 A SRS i 05y ik
~0.211, =0. 125 il = 0. 030, B AR FH{E & - 0. 122,
Wl B R0 s A 8% ) I &) i A K B B L i R B
B s, X 5Bk RSN B 45 ie R — 5
(1o ARIBHEE 7, MR AR BN 48 B0 46 %
{E R K, PRUHOARA AT A oA A kSR 0 06 SR Ak B ) Jo
U R 5 o

SR F A B B R 40 g L KR 2L R AR
TN 4 A5G TR APl R A AR KA B
(AR BT R0, AS B 58 485 2R 5 Z AN [R], A ok
B Xt K I 25 A AR SRSV {2 0. 028, 7R
BRI MRV 5 2402 B Mk B KT 40 g L7
Bb, A R B B A AR B I R0 . BB AR K
S GRS GRHE Y , (B K5 7= A B A B S 6 R
AR IR R ok B 5 S AR LR RETE L AR K
RG22 RGRHEY T, Kern i EE A S KE
B, MR ZE RV E, RKargki 5 K&
Fofr (LR A ok K G HLA S AR B, X 2 A
PIAEE A s i A L AT 2 4 5 AR A 77 /R
BRGNS o KOs R AN R0 ¥ — 2 14k
AR, ALFE A 0 2R P IO R AR AR 3R 43 LR
ARG FH R L RS 2 ARG AU E T
P = XY R RO NN LR AR S G VANTS | N = A
T R AL BN A T4 Ja i — 25T

4 & i

it R 25 T HR VR P O Ty, R R 1
AN A AR S AR AR BE 1 32 | e AR R 40 k] ) L
IS, 85 A P R RO K L PSR 38 T 1
LRGN o IR PR IO AR Sy 20 ~

40 g-L7'B, XK ER R ZER RS R IR
R IR A H A — 5 R it
YEHT,SOD FI CAT Jif 4 8. 3% -7}, POD 3 b & F
XFHE MDA B AR s IR P o ik R 80 ~
100 g+ L™ "if, X K R 71 & A&l i A K e 8 i oA
SRS E L, AR CAT W& A 4K v X B, (H
SOD F1 POD JEMFF4G T B, MDA 5 i 340,

&% 3k

(1] AR, WRIE, PROCHE. 49 A H 28 2 R A Al v 9 1
FLT]. P EAS A2 #:,2013,21(10) :1173-1183. (Wang J
H, Chen T, Lin W X. Plant allelopathy types and their applica-
tion in agriculture[ J]. Chinese Journal of Eco-Agriculture, 2013,
21(10):1173-1183.)

(2] T, B O A R IR e e (] A B
3£,2014(9) :11-16. (Ding H Y, Cheng Z H. Research progress
on garlic allelopathy and its utilization [ J ]. China Vegetables,
2014(9) :11-16.)

(3] FEAM,BRAR, FAF. JOFR 2RI P00 BOR &) 19 AL A
HLT]. fBdb A 2441t ,2008 ,23 (34 F1] ) :47-50. (Dong L L, Li Z
D, Wang Q. Allelopathy of garlic bulb aqueous extracts on cucum-
ber seedling growth[ J]. Acta Agriculturae Boreali-Sinica, 2008,
23 (Suppl. ) :47-50. )

[4] FEHF2 BEZ 45,5 KGR P R S BOT A 7] %2 4
BREBCEAERILT]. PUALRAMBL B 24 ( A ARBLE R
2009,37(7) :103-109. (Wang C H, Cheng Z H, Niu Q, et al.
Allelopathy of ultrasonic extract of garlic plant on different receiver
vegetable crops[ J]. Journal of Northwest A & F University ( Natu-
ral Science Edition) ,2009,37(7) :103-109. )

[5]  Jatm, B, e 30, Rar R 28 43 WA ok S ) 2 R 3 Y
BRI AR 255741 ,2007,18 (1) :81-86. (Zhou Y L,
Cheng Z H, Meng H W. Allelopathy of garlic root exudates on dif-
ferent receiver vegetables[ J]. Chinese Journal of Applied Ecology,
2007,18(1) : 81-86.)

[6] XUZE, R4, XIPCHE , 5. RFrf AT /K WAL IBAE R R BIE 52
[J].db R Z,2015(9) :10-13. (Liu S H, XuJ Q, LiuQ T, et
al. Study of allelopathy on straw aqueous extracts of garlic (Allium
sativum L. ) [J]. Northern Horticulture, 2015(9) :10-13. )

(7] T, 6P5t07 , B8, 45, JORRIREE IR RBOu FE M I S AL A
BRI E 5 [ ). 0 7 22 A B 22 2 4, 2017,4 (2) « 15-19.
(Wang J, Shao G F, Zhao K, et al. Preliminary study on allelop-
athy of the extracts from Allium sativum L. bulbs on brassica juncea
[J]. Journal of Hunan Ecological Science, 2017 ,4(2) :15-19.)

(8] 0, Weitgalie, AEMESE, 55, 141 b X H U 10 R 3R 98 259 48 W AL S
i3 ) G A 2800 [ ] L7 el 25,2016 (24 ) :31-34. (Sun M,
Yao HY, Ren X Q, et al. Relieved allelopathy effect of attapulg-
ite for garlic bulb aqueous extracts on cabbage[ J]. Northern Hor-
ticulture ,2016 (24 ) :31-34. )

(9]  Fplple, % ALK, 45 KGR E 25K R H I (9 1L AT I PF
[J]. M3l , 2018,46(1) :91-94. (Wang W W, Guo J,
Zheng J Q,et al. Evaluation of allelopathy on aqueous extracts of
garlic bulb [ J]. Jiangsu Agricultural Sciences, 2018,46 (1):



430 B LA JGRRBEE IR WON R ELRT B RRN Al A KA A B 553

9194.) (Zhou X R, Jiang B, Gong X H, et al. Allelopathic effects of soy-
[10] Fmely. by e R + KRB R SR m sk s E AR L], bean root extracts on seed germination and seedling growth of tumor-
BT K 52 45,2015(4) :123. (Wang X J. High quality and ous stem mustard[ J]. Soybean Science, 2016,35(1) :74-79. )
efficient cultivation technique on garlic and soybean intercropping [16] Z=ati, |k, T3, 2 KRR % M b & )3
system in black soil of north cold region[ J]. Agricultural Develop- [J]. Wi gl BF2#4,2017,58 (5) :792-793,796. (Li J T, Tian
ment and Equipment,2015(4) :123.) X, Wang Q, et al. Effects of garlic aqueous extracts on radish
[11] JAmzs, Eksh. Rgs-K G BRI R SRR A [T]. B4R seed germination[ J]. Journal of Zhejiang Agricultural Sciences,
Al AL 45,2009 (17) :93. ( Zhou F L, Gao Z Q. High quality 2017,58(5) :792-793 ,796. )
and efficient cultivation technique on garlic and soybean intercrop- [17] %9l XUk, 28 LR, 55, EIEy b Boph b e HE AR 2R KR 4
ping system [ J ]. Modern Agricultural Science and Technology, WO 4 Bl JEARCR AR BRSO A [ T ] . YA 2441, 2017,
2009(17):93.) 37(7) :1312-1322. (Zeng K, Liu L, Cai Y M, et al. Allelopathy
[12] Rer, EXF, i 45, ki jth 0O K 5 A8 & K e of the root aqueous extracts of pioneer shrub species on alpine for-
JEASA ISR [ J]. KR S5 R#,2015,34(3) :536-539. (Zhao H, age species in the restoration course of the alpine desertification
Wang A P, Luo Z H, et al. Effects of waste battery liquid on seed meadow[ J ]. Acta Botanica Boreali-Occidentalia Sinica, 2017 ,37
germination and changes in storage substance of soybean| J]. Soy- (7):1312-1322.)
bean Science,2015,34(3) :536-539. ) (18] B, B &R, vk 2 . AN [ ok B 9 O A 1 ) o 3 55 A
[13] ZEGAE, IhAE, BT, S5, A 4 A 24 A b 92 36 D 3 R R R RN SEL T ). A qe ¥4, 2008 ,23(2) :30-33. (Geng G D,
[M]. db57 . B 22 M, 2000164261, ( Li HS, Sun Q, Cheng Z H, Zhang S Q. Allelopathy of different concentrations hot
Zhao S J, et al. The experiment principle and technique on plant pepper allelochemicals on lettuce[ J]. Acta Agriculturae Boreali-
physiology and biochemistry [ M ]. Beijing;: Higher Education Sinica, 2008,23(2) :30-33. )
Press,2000:164-261. ) [19] 5k& 5, B4 E, DAY, %, IR LR Ik 8 5T %) 32 G AP
[14] AREF. A4 A BESL I3 T [ M. JL T o [ R0l i, 2000 TR B[ T]. ZEdOl L% ,2009,37(3) :949-950, 958.
168-169. ( Zou Q. The experimental guide for plant physiology (Zhang Z Y, Tang ] X, Wei X Y, et al. Effects of allelochemical
[ M]. Beijing: China Agricultural Press,2000:168-169. ) in garlic extract on the seed germination of kidney bean[ J]. Jour-
[15] JH%e%s, 10, 28/ E 45 RO RO ZZm I/ 7 & nal of Anhui Agricultural Sciences, 2009, 37 (3 ). 949-
MAE AR MCEIERLT]. REFE,2016,35 (1) :74-79. 950, 958.)

XRIMIT 7] 2020 FLKRE R ZF)

CRERR) J2 th BRI VLA AR #BE 345 F IR A AT AR ), 2 9 N A 2 K B
AN SR W S DR B BT DI T R B FPEA CRERAL  Mh | Al Rl BT U8 A PR 2 B VRS A
Yol CEFRNERE A EOR (B IN T 2 I RE K T A A D7 T SR AR SC RIS WESE T B A
SMITFER I |27 AR Bl AT TR bl Bl A 41 55

CORERA ) T2 2000 0] SR GRH AT R R TARRE, KRR BRIl A 2% A BOARHE BT A BEAR
N DL BB A A R

CRTRRA) XA T, 16 TEA, [/ NSMATFRAT o [ A ERIE 41 :40. 00 T, 424 240. 00 I, BB A AL -
14 =95, [EAMFI%E 4 :40. 00 ST (FHRSBT) , 4x4F 240. 00 o0, FHAMUS Q5587 4 [ 45 Mtk Jey ¥l ]
] , b [ 2 4 LA T

ARG T RIS AT A Flly B FPE T, TS 2B VR TIE S :2301030000004

M3k« W KU R R X 2 T 368 5

CORERE) G & (k25 - 150086)

FEiE : 0451 - 86668735

P 3Lt : hitp ; // ddkx. haasep. cn

E — mail; soybeanscience@ vip. 163. com




