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Allelopathy of ultrasonic extract of garlic plant on
different receiver vegetable crops

WANG Chun-hui, CHENG Zhi-hui, NIU-Qing, LIANG Jing-na, XUE Shu-hao

(College of Horticulture  Northwest A&F University sYangling » Shaanxi 712100, China)

Abstract: [Objective] A primary study was conducted on allelopathy to explore its mechanism of ul-
trasonic extracts of three garlic varieties on seed germination and seedling growth of six receiver vegetable
crops. [Method] The ultrasonic extracts of three garlic varieties were prepared in five concentrations of
0.005,0.01,0.02,0.03 and 0. 04 g/mL,and then with tomato,hot pepper,Chinese cabbage,lettuce,cucum-
ber and radish for receiver vegetable crops. The seed germination rate, germination index, seedling length,
root length,top fresh weight and root fresh weight of receiver vegetable crops were measured by seed ger-
mination bioassy method. [Result] The concentration of three garlic variety ultrasonic extracts showed
promotion effects on seedling length and the top fresh weight of radish, but inhibitory effects on root length
and root fresh weight; The 0. 04 g/mL of three garlic plant ultrasonic extracts significantly inhibited the
seed germination rate,germination index,seedling length, root length and root fresh weight of lettuce and

hot pepper;when at the 0. 04 g/mL of garlic plant extract, the ultrasonic extracts of G09 garlic variety sig-
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nificantly inhibited the seed germination rate of radish and lettuce, but had no obvious effects on tomato,

Chinese cabbage,hot pepper and cucumber. The intensity of inhibitory effects of three garlic cultivar ultra-

sonic extracts to seedling growth of different receiver vegetable crops was:G57>G89>G09. [Conclusion]

The same concentration ultrasonic extracts of three garlic varieties showed different allelopathic effects on

the same receiver vegetable crops and there were differences among different concentrations of the same

garlic variety to different receiver vegetable crops.

Key words: garlic; ultrasonic extract;seedling nursing test;allelopathy
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Table 1 Effect of aqueous extracts from three garlic plants on seed germination rate of different receiver vegetable seeds
ﬁiﬁ (ﬁsfz%g«%fﬁn?; b _ Seed germination rate
Garlic Concentration of Fiai }‘\E;ﬁ P & b #K B
variety aqueous extracts Tomato Chinese Lettuce Radish Cucumber Hot pepper
cabbage

CK 0 86.0 a 96.7 a 94.0 a 100 a 91. lab 95.3 a

0. 005 87.3 a 98.0 a 90.0 a 99.3 a 95.6 a 94.0 a

0.01 91.3 a 95.3 a 89.3 a 96.0 a 96.7 a 97.3 a

G57 0.02 33.3 ¢ 67.3 b 46.0 ¢ 98.7 a 86.7 ab 83.3 a
0.03 10.7 e 0.0d 0.0d 89.3 b 91.1 ab 51.3 b

0. 04 0.7f 0.0d 0.0d 26.0 ¢ 0.0 ¢ 13.3 ¢

0. 005 84.7 a 98.6 a 95.3 a 98.7 a 94.4 a 96.0 a

0.01 88.0 a 96.0 a 96.0 a 98.0 a 96.7 a 96.7 a

G89 0.02 70.7 b 88.6 a 88.0 a 98.7 a 94.4 a 87.3 a
0.03 20.7 d 84.0 a 67.3 b 97.3 a 83.3 b 91.3 a

0. 04 0.7f 4.0 ¢ 5.3d 94.7 a 8.9 ¢ 18.0 ¢

0.005 88.7 a 97.3 a 98.0 a 99.3 a 94.4 a 96.0 a

.01 90.0 a 95.3 a 94.7 a 98.0 a 93.3 ab 96.0 a

G09 0.02 92.7 a 94.0 a 90.0 a 97.3 a 90. 0 ab 95.3 a
0.03 91.3 a 95.3 a 76.7 b 96.7 a 95.6 a 86.7 a

0. 04 89.3 a 94.6 a 44.0 ¢ 89.3 b 87.8 ab 82.7 a

R SVEE R bR A NG b R 2 55K 0,05 BEKFE. TR,

Note: The data with different letters in the same column have significant difference at 0. 05 level. The same as the following tables.
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Table 2 Effect of aqueous extracts from three garlic plants on germination index of different receiver vegetable seeds
e
K TR . Gerninaton ndex
Ga_rlic Concentration of F (j‘(hlﬁne/l\e Ay ESEIN IR B
varlety aqueous extracts Tomato cabbaéc Lettuce Radish Cucumber Hot pepper
CK 0 15.33 a 44.83 a 43.83 a 49.17 a 21.94 a 14.79 a
0. 005 11.53 cde 46.50 a 38.00 ¢ 49.33 a 15.17 be 12. 65 abc
0.01 8.61 f 44,33 a 30.78 d 46.61 ab 12.78 cd 13.53 ab
G57 0.02 0.111 3.83 e 8.22 g 45. 44 be 5.83 e 4.42 elg
0.03 0.17 1 0.00 e 0.00 h 16.78 g 5.00 e 3.16 g
0.04 0.00 1 0.00 e 0.00 h 3.00 h 0.00 f 0.00 g
0.005 12. 61 bed 45.33 a 42.00 ab 48. 44 ab 14. 78 be 11.57 abed
0.01 10. 92 def 45.00 a 40. 39 abc 46.78 ab 14.78 be 9.46 bed
G89 0.02 2.28 hi 32.17 b 19.72 e 46.67 ab 11.72 cd 6. 72 def
0.03 0.08 1 8.33d 12.39 h 33.33d 4.61 e 8. 36 cde
0. 04 0.00 i 3.17 e 1.06 h 23.22 1 0.72 f 0.32 g
0. 005 14. 89 ab 44,33 a 43.17 a 48.22 ab 16.56 b 11. 17 abed
0.01 13. 81 abc 45.17 a 39.22 be 47.56 ab 14. 00 be 12. 38 abc
G09 0.02 9.31 ef 43.50 a 27.89d 48. 28 ab 13.61 be 15.42 a
0.03 5.61 g 27.83 ¢ 17.44 e 43.56 ¢ 13.17 be 7.01 def
0.04 3.78 gh 27.33 ¢ 7.4 g 27.72 e 9.61d 2.29 fg
R 3N KRERAEKBEERRRANZEREDESE S 0L AR
Table 3 Effect of aqueous extracts from three garlic plants on seedling length of different receiver vegetable crops
- N i = /cm
z%;; ?&g/},(%g(ﬁfiﬁn%’l) : Seedling length
Garlic Concentration of A j‘(EK B PN IR R
variety aqueous extracts Tomato Chinese Lettuce Radish Cucumber Hot pepper
cabbage
CK 0 2.46 e 0.94 f 1. 43 abc 2.7l g 3.31d 1.57 d
0. 005 3.13d 1. 23 bed 1. 46 ab 3.39 f 3.45d 2.84 b
0.01 4.15 a 1.71 a 1. 31 bed 3.99 de 3.23d 3.21 ab
G57 0.02 0.00 f 1. 17 cde 0.99 f 4. 75 be 5.91 ab 3.36 a
0.03 0.00 f 0.00 g 0.00 g 3.89 ef 4.99 ¢ 2.07 ¢
0. 04 0.00 f 0.00 g 0.00 g 4.53 cd 0.00 e 0.00 f
0. 005 3.17 d 1. 07 def 1.58 a 3. 80 ef 3.324d 3.29 a
0.01 3.93 ab 1.61 a 1.59 a 5.01 abc 4.01d 3.15 ab
G89 0.02 2.60 e 1.41b 1. 14 def 5. 13 abc 5.12 be 3.17 ab
0.03 0.00 f 1. 30 be 0.00 g 5.25 ab 4.97 ¢ 2.88 b
0. 04 0.00 f 0.00 g 0.00 g 5.07 abc 0.00 e 0.00 f
0. 005 2.67 e 1. 17 cde 1. 24 cde 4.12 de 3.70d 3.01 ab
0.01 3.37 cd 1. 21 bed 1. 37 be 3.97 def 3.77d 3.29 a
G09 0.02 3.53 bed 1. 26 bed 1. 45 ab 4,56 cd 4.98 ¢ 2.97 ab
0.03 3.65 be 0.96 ef 1.07 ef 5.61 a 6.21 a 1.63 d
0. 04 3.69 be 1. 04 def 0.00 g 5.13 abc 4.97 ¢ 1.17 e
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Table 4 Effect of aqueous extracts from three garlic plants on root length of different receiver vegetable crops
st WIE /(g » mL™h) -
Garlic Concentration of & j‘(ﬁ,,‘: sy 3N # K B
variety aqueous extracts Tomato Chinese Lettuce Radish Cucumber Hot pepper
cabbage
CK 0 10. 03 bed 6.90 be 3.59 ab 9.03 a 13. 67 abed 4.69 ab
0. 005 10. 92 abc 7.64 ab 3.94 a 7.68 ab 13. 03 abed 4.48 b
0.01 10. 97 abc 6.27 cd 3. 04 be 6.98 bed 15.03 a 4,53 ab
G57 0.02 0.00 g 3.75 ef 0.19 f 5. 86 cdef 13. 20 abed 3.43 cd
0.03 0.00 g 0.00 h 0.00 f 4.59 {g 12. 27 bed 2.27 e
0.04 0.00 g 0.00 h 0.00 f 415 ¢ 0.00 f 0.00 g
0. 005 10. 73 abc 8.20 a 3.84 a 7.13 be 14. 40 ab 4.57 ab
0.01 8.02 de 6.25 cd 2.36 de 7.95 ab 13. 27 abed 3. 88 be
G89 0.02 4,18 f 3.84 ef 0.22 6.17 cde 14. 07 abc 2.33 e
0.03 0.00 g 3.36 f 0.00 f 5. 36 efg 12. 93 abed 2.89 de
0. 04 0.00 g 0.00 h 0.00 f 5. 63 def 0.00 f 0.00 g
0.005 11.50 ab 5.63 d 4.04 a 7.60 ab 12.03 cd 4.72 ab
0.01 12.87 a 6.39 cd 2.89 cd 7.63 ab 12. 37 bed 5.38 a
GO09 0.02 10. 08 bed 4.34 ¢ 1.83 e 7.08 be 11. 73 de 3.95 be
0.03 9.00 cd 3.12 1 0.12 f 5.79 cdef 12.70 bed 2.23 e
0. 04 6.75 e 1. 04 def 0.00 f 4.65 {g 9.89 e 1.13 f
RS 3N AFRAERESKRRBEX ZHEEEM A0SR E 800 BB
Table 5 Effect of aqueous extracts from three garlic plants on the top fresh weight of different receiver vegetable crops
K R %i%ﬁﬁi@f
s ol WRE/(g» mL™h) 5
Garlic Concentration of F A j‘(EK B PN #R B
variety aqueous extracts Tomato Chinese Lettuce Radish Cucumber Hot pepper
cabbage
CK 0 20.53 g 20.93 h 14. 00 cd 53.97 f 143.53 ef 21.60 g
0. 005 25.47 ef 34.60 fg 20.00 a 62.33 ef 134.27 ef 29.47 e
0.01 26. 60 def 41.47 od 21.80 a 74.53 bede 137.53 ef 35.13 ab
G57 0.02 0.00 h 35.10 efg 16. 00 be 82.33 abced 178.07 be 37.07 a
0.03 0.00 h 0.00 i 0.00 e 73.07 cde 130.93 f 25.53 f
0. 04 0.00 h 0.00 1 0.00 e 84. 87 abed 0.00 g 0.00 1
0. 005 30. 40 bed 37.47 def 22.13 a 71.93 cde 139. 20 ef 32.80 bed
0.01 38.33 a 46.27 b 18.93 ab 89.47 ab 158. 73 cdef 34,87 abc
G89 0.02 23.00 {g 53.33 a 13.20 cd 82. 33 abed 199. 00 ab 31. 87 cde
0.03 0.00 h 32.37 ¢ 0.00 e 90. 07 a 142. 27 ef 29.60 e
0. 04 0.00 h 0.00 i 0.00 e 92.07 a 0.00 g 0.00 i
0. 005 18.80 g 39.67 de 20.27 a 86. 00 abc 141.53 ef 29.20 e
0.01 28.47 cde 37.87 def 21.87 a 70. 60 de 149. 53 def 32.07 bede
G09 0.02 33.80 b 44.73 be 21.00 a 86. 33 abc 162. 93 cde 31.27 de
0.03 32.93 be 57.07 a 11.87 d 92.47 a 211.00 a 22.53 h
0.04 30. 00 bede 37.33 def 0.00 e 87.13 abc 173.53 bed 17.93 h

2.6 KFREHKRERIRERRERXZ KGR SR R JE B 40 VR Y. AR R Wl 0. 04 g/mL i,
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Table 6 Effect of aqueous extracts from three garlic plants on root fresh weight of different receiver vegetable crops

N N i Jf B /m,
Kk B 4t R(ftﬁfrilgllweiiht
e W /(g + mL 1) T :
Garlic Concentration of Fan C;]in:e CE] AN I B
variety aqueous extracts Tomato cébba;;e Lettuce Radish Cucumber Hot pepper
CK 0 7.53 ¢ 4.53 ab 3.07 a 15. 27 abed 46. 27 {g 12.13 abc
0. 005 9.47 a 3.67 abc 3.07 a 17.13 ab 61.87 bed 12.73 ab
0.01 5.73d 3.33 bed 2.20 be 16. 27 abc 77.47 a 13.53 a
G57 0.02 0.00 e 2.27 de 0.47 e 14. 87 abed 66. 00 bed 10. 87 be
.03 0.00 e 0.00 f 0.00 e 12. 00 def 44.07 g 6.87 d
0. 04 0.00 e 0.00 f 0.00 e 7.00 g 0.00 h 0.00 f
0. 005 9.13 ab 3.73 abc 2.80 a 17.73 a 56. 33 def 11. 87 abc
0.01 8. 27 abc 4.47 ab 1.80 cd 16. 80 abc 64. 00 bed 11. 87 abc
G89 0.02 5.53d 3. 40 bed 0.27 e 13.13 cde 71.33 ab 7.40 d
0.03 0.00 e 1.43 e 0.00 e 13. 40 bede 63. 87 bed 9.87 ¢
0. 04 0.00 e 0.00 f 0.00 e 13. 67 bede 0.00 h 0.00
. 005 9.13 ab 4.07 ab 2.93 a 17.67 a 49. 60 efg 12. 27 abc
0.01 9.40 a 5.00 a 2.33 b 16. 00 abc 67.13 abed 12. 60 ab
G09 0.02 7.80 be 4.07 ab 1.53d 13. 20 cde 58. 87 cde 10. 60 be
0.03 6.80 cd 3.13 bed 0.47 e 10. 27 efg 68. 00 abc 6.00 d
04 5.80 d 2.47 cde 0.00 e 8. 60 fg 58.53 cde 3.73 e
o R
39 i
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() AR BRI H A5 b T A IR AL N A 25 57 . AR
5T 45 S AL 2 W, 3 A R il Bl 6 AN 7] 52 1R 1 4 1
AR BB AN TR]  BAAROR TG L 3 A4S K it PR ok A P
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