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Allelopathy of straw aqueous extracts of different garlic
varieties on tomato (Lycopersicon esculentum)

WEI Ling,.CHENG Zhi-hui,ZHANG Liang
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Abstract: [Objective] A primary study was conducted on allelopathy to explore its mechanism of straw
aqueous extracts of different garlic varieties on seed germination and seedling growth of tomato. [Method]
The straw aqueous extracts of ten garlic varieties G84,G07,G89,G08,G09,G88,G64,G93,G57 and G73
were prepared in three concentrations of 0. 005,0. 01 and 0. 02 g/ml. Seed germination bioassay method
was employed with tomato as the testing material. For testing plant tomato, the length and fresh weight of
roots, height and fresh weight of seedling,indexes of SOD and POD activities and the content of MDA were
measured. [Result] The results indicated that at the concentration of 0. 005 g/ml.,G93 had striking effects
on root weight compared with the control group while G89 and GO08 increased the growth of height and
fresh weight of tomato seedlings. At the concentration of 0. 01 g/mL, tomato seedling height was acceler-
ated remarkably by the varieties of G84,G07,G09,G88,G93 and G73 while tomato root length was signifi-
cantly reduced by the varieties of G84 and G89,with their RIs at —0. 310 and —0. 255, respectively. At the
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concentration of 0. 02 g/mL,G64 manifested the strongest inhibition effect on tomato seedling growth. The
varieties of G07,G89,G08 and G57 had significant difference in the control in all indexes of the SOD and

POD activities and the content of MDA at the concentration of 0. 01 g/mlL. [Conclusion] There were sig-

nificant differences among different concentrations of straw aqueous extracts of the same garlic variety,and

among different garlic varieties at the same concentration of straw aqueous extracts, and significant co-

effect between the factors of varieties and concentration. Along with the enhancement of garlic straw aque-

ous extract concentrations, most garlic varieties presented promotion effect on tomato seedling growth at

low concentration and suppression effect at high concentration. Among those varieties, G64 showed the

most remarkable effect and G84 ranked next.
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Table 1

Influence of aqueous extracts of straw from the different varieties of garlic on seed

germination of Lycopersicon esculentum M. %

R W TR W EE /(g » mL~ 1) Concentration of aqueous extracts

S 0. 005 0.01 0.02

Variety KRR KR KR % 2 & B

Germination Germination Germination Germination Germination Germination
rate tendency rate tendency rate tendency

G84 94.7 a 87.3 a 94.7 a 78.7 be 96.0 a 8.7 cd
GO07 96.0 a 86.0 a 95.3 a 87.3 ab 97.3 a 66.0 b
G89 94.7 a 82.0 ab 94.0 a 78.7 be 65.0 d 10.0 cd
G08 96.0 a 82.0 ab 94.7 a 64.7 de 96.0 a 83.3 a
G09 95.3 a 80. 7 abc 94.7 a 74.0 cd 96.0 a 19.3 ¢
G88 96.7 a 84.7 ab 96.7 a 69.3 cd 95.3 a 56.0 b
G64 98.0 a 79. 3 abc 96.7 a 61.3 de 16.7 e 0d
G93 94.7 a 78.7 abc 98.7 a 66.7 cde 89.3 b 19.3 ¢
G57 96.7 a 72.7 be 96.0 a 56.0 e 77.3 ¢ 1.3d
G73 98.0 a 68.7 ¢ 93.3 a 68. 0 cde 77.3 ¢ 10.7 cd
CK 98.7 a 92.0 a 98.7 a 92.0 a 98.7 a 92.0 a

TE « [ 80 BUR J5 AR AN R /NE B 3R0R 5K P A 2R . £ 6T,

Note: The date with different letter in the same column have significant difference at 0. 05 level. The table 6 is the same.
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A A <, Ak B %0 1 F8 B4 B S — 0. 310
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Table 2 Influence of aqueous extracts of straw from the different varieties of garlic on
root length of Lycopersicon esculentum M.
W FE R E /(g » mL— 1) Concentration of aqueous extracts
i Bl 0 (CK) 0.005 0.01 0.02
Variety " pe K /em IR AR/ cm r1 JF ALK /cm r1 AR K /cm r1
Root length Root length Root length Root length

G84 7.82 A 7.01 bc AB —0.104 5.39d B —0. 310 3.35¢cd C —0.571
G07 7.82 A 6.74 ¢ A —0.138 6.58 bed A —0.158 4.77 be B —0.389
G89 7.82 A 8.01 abc A 0.023 5.83 cd B —0. 255 4.45 bed B —0.431
G08 7.82 A 8.63 ab A 0. 094 8.19 ab A 0. 044 5.68b B —0.273
G09 7.82 A 8.67 ab A 0.097 7.59 abc A —0.029 5.60 b B —0. 283
G88 7.82 A 8.36 abc A 0. 064 6.70 bed AB —0.143 5.70b B —0.272
G64 7.82 AB 9.27 a A 0.156 6.45 bed B —0.174 0eC —1

G93 7.82 A 9.29a A 0.158 8.97 a A 0.128 3.00 cd B —0.616
G57 7.82 A 8.65 ab A 0.096 7.75 ab A —0.009 2.77dB —0. 646
G73 7.82 A 9.21a A 0.151 7.89 ab A 0. 009 2.90dB —0.629
CK 7.82 7.82 abc 0 7.82 ab 0 7.82 a 0

T < 7] 90 B0 5 AR A TR /NG 0 36 7R ] — R RE A ) R0 i R 02 2 WAL B E 5 26 /K P TG W 35 25 e 5 IR AT 4804 IS 4 A W) RS 5 B 3 TR
— KR AR AN R VR AR S YK PR 5. NI,
Note: The date with the same letters in the same column have not significant difference at 0. 05 level, the date with the same capital in the

same row have not significant difference at 0. 05 level. The following table is same.
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Table 3 Influence of aqueous extracts of straw from the different varieties of garlic on
root fresh weight of Lycopersicon esculentum M.
BT R E /(g « mL~ 1) Concentration of aqueous extracts

i 0(CK) 0.005

Variety ~ MAREEHE /mg AR & /mg AR & /mg JRAR e/ mg
Root fresh Root fresh RI Root fresh RI Root fresh RI
weight weight weight weight

G84 7.8 A 7.1 bc A —0. 086 5.8 b AB —0. 256 4.1bB —0.470

G07 7.8 8.9 ab 0.127 6.2 b —0. 205 6.4 ab —0.179

G89 7.8AB 8.5b A 0. 086 6.0b AB —0.231 5.3abB —0.325

GOS8 7.8 5.3 ¢ —0. 325 6.8 b —0.128 5.3 ab —0. 316

G09 7.8 AB 9.7 ab A 0.193 7.1 ab AB —0. 086 5.5 ab B —0.299

G88 7.8 8.0 be 0.025 7.8 ab 0 7.3 ab —0.068

G64 7.8 A 9.8 ab A 0. 204 7.8 ab A 0.008 0cB —1

G93 7.8 B 11.9a A 0. 346 7.1 ab B —0. 086 5.7 abB —0.274

G57 7.8 8.5b 0. 086 7.7 ab —0. 009 5.6 ab —0.282

G73 7.8 AB 9.5 ab A 0.176 10.1a A 0.230 5.5ab B —0.295

CK 7.8 7.8 be 0 7.8 ab 0 7.8 a 0
2.3 AEAMMARERERENZESEMSHESE  FEEE T .G89.G88 Fl GI3 FF i £& i fif Z i it

kAl o N IR B L, G84 . G64  G5T A FE AR IR 1 v )

2.3.1 % & R AFLIAEN.AE0.005 g/mL KRB T H0HI RN, Horh G640 i) o fe i, H.

TP R R T . G89 1 GOS8 1y i3 2 Wi 2 i

T R e AR O S R IR R

KB T BEAKFE;FE 0.01 g/mL i

1 HC A 5

B] [ 2% 5%

PR WL . 25

S5 EEREFH, HMM S BRERAREE, [H
— B PR AN [R] R E Y R A R IR R RO 7 0 B
RISt 22 5, Hod G84.G08.G64.G57 [ k5 FF

TR it Rl B R R 3R AR YN 3 A e A KA AR A
H L Hom G84.G07.G09.G88.GI3 Hl G73 FE FF = 42

WAL PR FE M S S B ER BE 7 0.02 g/mL

RARWAE 0. 01 g/mL J5T & W J8 Ak BT 4 3 0l v /e
5 0.02 g/ml B4 AL BE W 25 5 1 3
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Table 4 Influence of aqueous extracts of straw from the different varieties of garlic on
seedling length of Lycopersicon esculentum M.
W /(g » mL~ ') Concentration of aqueous extracts

Hh A 0(CK) 0. 005 0.01 0.02

Variety W H/em B /em RI Wi /em RI T H /em RI
Seedling height  Seedling height Seedling height Seedling height

G84 3.41 B 3.36 bc B —0.014 4.31 abc A 0.209 2.59dB —0.239

G07 3.41 B 3.99 b AB 0. 147 4.82 a A 0.293 4.01 bc AB 0. 150

G89 3.41 C 5.06 a A 0. 327 3.79 bed BC 0.102 4,32 ab AB 0.212

GOS8 3.41 B 4.82 a A 0.293 3.33dB —0.023 4.21 bc A 0.191

G09 3.41 B 3.57 be B 0. 047 4,42 abc A 0.229 4,04 bec AB 0.157

G88 3.41 B 3.83 bc B 0.111 4.63 ab A 0. 264 5.13a A 0. 337

G64 3.41 A 3.30 bc A —0.031 3.86 bed A 0.117 0eB —1

G93 3.41 B 3.56 bc AB 0.043 4.29 abc A 0. 205 4.35 ab A 0.218

G57 3.41 AB 3.05 ¢ AB —0.104 3.66 cd A 0. 069 2.73dB —0. 200

G73 3.41 B 3.87 bc B 0.119 4.81 a A 0.292 4.09 bc AB 0.167

CK 3.41 3.41 be 0 3.41d 0 3.41 cd 0
2.3.2 WHE WMERSWLIEN.E0.005 g/mL  MREAE 5 X 22 7208 B3 oA m R R R i
AP R PR BT Ve BE T, G89.GO8 Fl G64 MR T HIMAL . Horh G08.G93,G73.G09.G88 Fl G8Y
07 75 a2 R TN L, BT AT R R R S A R ) 2 B YR e Oh i W R R TR R — KRR
PRV T 00 BT B O AR BEAE . A 0. 01 BRASTRD T BV B KRS R IR VRO 7 i v A A 5 1)
g/ mLFhEFF IR P2 W BT =V B T L BT A o R R 3 i 7 PR BRI 55 0. 01 g/mL o7 18 Wk B (1) G84 12 £ W Xt

T LA IR B O G73 ORI A 4 A0 M O 5 0 BRI B v
VEFHE??%,,\U\%J G93. FF 0.02 g/mL F5 = $2 i) 22 5 5250, 005 M1 0. 01 g/mL Jifi & % B 19 G64
TR T GO0 (BB RS e RSG5 6 T 500 3L 0. 02 /L. 445
KRR AR 2 AR SXT 2 R B ] 25 5 3%
s LU G8A Y TR B W 0T 26 A 1 6 o B R AR L

£S5 AABMAGEHEAIRENZAEMSIHHEENE
Table 5 Influence of aqueous extracts of straw from the different varieties of garlic on seedling
weight of Lycopersicon esculentum M.
W R E /(g » mL~ 1) Concentration of aqueous extracts

o 0(CK) 0.005 0.01 0.02

Variety ~ Hi#f T /mg Wi fif T/ mg Wi 5 /mg Wi fif T /mg
Seedling fresh Seedling fresh RI Seedling fresh RI Seedling fresh RI
weight weight weight weight

G84 18.4 B 19. 4 beB 0.051 25.0 abc A 0. 264 16.2d B —0.120

GO07 18.4 B 22.4 abc AB 0.178 26.8 abc A 0.313 22.4 bc AB 0.179

G89 18.4 B 27.2 a A 0.323 23.4¢cA 0.213 23.8 ab A 0.227

GO08 18.4 B 24.8 ab A 0.258 23.8 bc A 0.226 28.2a A 0.348

G09 18.4 B 22.6 abc AB 0. 185 24. 4 abe A 0.245 25.4 ab A 0.276

G388 18.4 B 21.0 bc AB 0.124 24.8 abc A 0. 258 24.0 ab A 0.234

G64 18.4 B 24.2 ab A 0.239 25.2 abc A 0. 269 0eC —1

G93 18.4 C 23.0 abe BC 0. 200 29.0 ab A 0. 365 26.6 ab AB 0.308

G57 18.4 20.0 be 0. 080 23.4 ¢ 0.213 18.4 cd 0

G73 18.4 C 22.8 abc BC 0.193 29.4a A 0.374 25.6 ab AB 0.281

CK 18.4 18.4 ¢ 0 18.4d 0 18.4 cd 0

2.4 AERMARBETFERENFMEAH SOD,
POD &R MDA & &2/

2.4.1 POD & POD a] i i 6 85 4% 1 T 240

R AE  AAAE T B Al B B 2 i 15 . & 6

A LLE 1L B G84 F1 G93 A, HoAy K s f A% 0. 01

g/ mL 5 FF 12 $E WX 32 (R F ok Ak 9 POD i 1 ¥ A
5 IR X 5 AT KRS 2 R B R P POD
(A BIF 5 25 A — 2,

2.4.2 SOD &M H#E6 mLIFEH . B G934, K
M R AR Y 0. 01 g/ml BT & ¥ J3E % FF 22 £ W X
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el SOD W& PE RS2 ma 1y 5 X% B 25 S W 2 . i GO9.,
G73.G84 F1 G64 12 $& W A PRI F 3t SOD 1% AR T
Xof HE o LS5 H Al & b Ak B R) 22 5 B 355 10 GO7.G89
G08.G57 H1 G88 19 0. 01 g/mL B HEW i % SOD
WP R TR . AR R A T RN R
SR Bl TR T R S, 2 AR AE
SOD ¥ ¥ 5 B BEAR G T 0 55, 3 ] DLl W] 4
TR0 [A] — W JBE AN [ ot e R 7S R 122 4 R 1) 1 SR AE

ZRBKR,

2.4.3 MDA &% MDA £ g o & A 1E i
LT R R AR ) — A AR
T L5 20 i B A7 0 R A OG . AER 6 W)
LIE .l GO7.G89.,G64 F1 G57 (15 #2 i 4b B 1y
i MDA & i 85 8, H 5 0] B8R H At R b A Ak
FH ] 2% 5 50 2 1 GO9.G93 K 15 4 vk Ak 3 11 % 006
MDA & E5XES AL E.

F6 RERMKRFRIREM BB MR SOD.POD & B MDA & & ) § 1

Table 6 Influence of aqueous extracts of straw of different varieties of garlic on SOD activity, POD activity and
MDA content of Lycopersicon esculentum M
POD SOD MDA

Fnﬁ T/ _ T/ S8/ (mmol + g 1)

variety (U -« mg’? : min~ 1) RI (U - g"1 . h™b RI / Content RI

Activity Activity
G84 7.46 de 0. 146 441. 3 e —0. 046 1.210 d 0. 394
GO07 11.71 a 0.456 482.0 ab 0. 045 3.076 a 0.761
G89 10. 43 ab 0. 389 488.4 a 0. 059 2.975 a 0.753
GOS8 10. 45 ab 0. 390 479. 3 ab 0.039 0.977 e 0.249
G09 9.67 bc 0. 341 342.7 g —0. 347 0.671 f —0. 086
G88 7.98 d 0.202 472.5 be 0.024 1. 115 de 0. 342
G64 9. 64 be 0. 339 440.2 e —0.048 1.815 b 0.596
G93 7.20 de 0.115 462.9 cd 0.003 0.588 —0.199
G57 8.27 cd 0.229 480. 2 ab 0.041 1.417 ¢ 0.482
G73 8.04 d 0. 207 390.8 f —0.181 1.205 d 0. 391
CK 6.37 e 0 461.4 d 0 0.734 1 00
s W i 5] ity b SR o il R 9 ) SOD L POD 1 K

LA ) AL B RE 7 5 0 4 i R DDA SR A
A 50 25 JOk A ) — I o vk B AN (] R i ) A
FFI2 $2 900 %o 38 it 04 Ak SRS 1 A7 7 B 3 25 57, W — K
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