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Allelopathy of methanol dissolved ingredient
from garlic plant aqueous extracts

TONG Fei ,CHEN G Zhi-hui JIN Rui ,ZHOU Yarrli

(Collegeof Horticulture, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abdract : In order to know the mechanism of gdlic aledopathy ,and make use of galic to set up rationa crop-
ping system ,the test used galic plant agueous extracts adsorbed by XAD-4 resn and disolved by methanol ,then
concentrated in vacuum ,and dislved in distilled water by usng distilled water for control ,to study the alelopathy
of methanol dissolved ingredientsfrom garlic plant agqueous extractson sx receiver vegetable crops through bio-as-
say of seed germination and seedling growth of the recever crops. The resultsindicated that at the concentration of
0.04 ¢/ mL garlic extracts showed inhibitory efects on seed germination rate, germination index and seedling
growth of cucumber ,tomato ,sweet pepper ,cabbage and eggplant ,but promotion fect on mdon. Garlic extracts
showed double alelopat hic concentration effects on tomato ,suppresson at low concentration and promotion at high
concentration. At the low concentration of 0.005 g/ mL ,the crop length and root length of tomato increased most
dgnificantly and dgnificantly ,repecditively. However ,starting from the concentration of garlic extractsincreased to
0.01 ¢/ mL ,the top fresh weight ,root length and root fresh weight of tomato were inhibited ,and the content of
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MDA and the root vigor increased to the level higher than the control ;starting from the concentration of garlic ex-
tractsincreased to 0. 02 ¢/ mL ,the germination rate,germination index and top length of tomato were inhibited;
gtarting from the concentration of garlic extractsincreased to 0.02 ¢/ mL or 0.03 ¢/ mL ,the activities of protective
enzymes SOD and CAT ,and the non-protective enzyme PAL and PPO of tomato were al < increased to the leve
higher than the control and showed gradually increasng trend. Tomato was proved the most sendtive crop among
the 9x receiver crops;heght mass of methanol disslved ingredient from gaarlic plant aqueous extracts would de-
stroy tomato film system under thickness ,and therefore influence its normal growth.

Key words: garlic;allelopathy ;methanol dissolved ingredient from aqueous extracts;bio-assay ;tomato
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; (PAL) ,
[ ,  ODaso 0.01 1 , ,
1.2.6 Yu ™ williamr ,
son (RI) T=C ,RI=
1-o T, T<C ,RI=T/C-1, :C : ,
T RI >0 ,RI<0 ,

-0.7418,-0.730 1 ,

, - 0.529 4,
2.1 )
-0.268 3,- 0.209 6;

1
Table 1 Allelopathy of methanol dissolved ingredient from garlic plant aqueous extracts on different receiver crops
g
! % :
Fresh h
. Germination Germination fem f'em resh welght
Recelver crop Treatment . Top length Root length
rate index Root
Top

CK 99.5a 47.25 a 2.25 aA 6.79 a 1.063 aA 1.707 aA

Cucumber Treat ment 97.5a 45.25 a 1.13 bB 6.38 a 0.581 bB 1.134 bB
CK 92.5 aA 31.36 aA 1.85 aA 10.01 aA 0.160 aA 0.115 aA
Tomato Treat ment 68.8 bB 12.64 bB 0.81 bB 1.37 bB 0.077 bB 0.044 bB
CK 84.0a 28.19 a 2.88 bA 5.93 bA 0.398 bA 0.208 bA
Melon Treat ment 87.0a 31.75a 3.37 aA 8.01 aA 0.465 aA 0.319 aA
CK 83.5 aA 11.13 aA 1.45 aA 2.49 aA 0.109 aA 0.212 a

Pimiento Treat ment 34.0 bB 3.11 bB 1.37 bA 1.73 bA 0.083 bA 0.191 a
CK 87.5 aA 86.00 aA 1.81 aA 3.37 aA 0.204 a 0.063 aA
Cabbage Treat ment 76.0 bB 67.35 bB 1.56 bA 0.87 bB 0.205 a 0.017 bB
CK 85.0a 17.68 aA 3.54 aA 5.68 a 0.334 aA 0.141 a

Eggplant Treat ment 80.5a 8.32 bB 2.59 bA 5.31a 0.264 bA 0.135a

5% 1%

Note: The small and capital English lettersin the samelineindicate the difference at 5% and 1 %level , regpectively ,among the handled and

control of the same crop. The same as the following table.
2.2
,0.005 g/ mL
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0.2717 0.129 4;0.01 g/ mL ,
0.04 g/ mL ,
) -0.5622 -0.5188,
, -0.8631
; -0.617 4,
0.02 g/ mL ,
2
Table 2 Allelopathy of methanol dissolved ingredient from garlic plant aqueous extracts on tomato
/ | % / / / g Fresh weight
(g- mL-1) Germination Germination To Ie:Th Root Ieﬁn:h
Concentration rate index pleng 9 Top Root
0(CK) 85.5 aAB 31.32 aA 2.45 bBC 10.31 bAB 0.211 aA 0.118 abAB
0.005 90.1 aA 32.86 aA 3.14 aA 11.74 aA 0.259 aA 0.138 aA
0.01 86.3 aAB 31.62 aA 2.91 aA 8.49 cC 0.170 bB 0.116 bAB
0.02 83.0 aAB 22.86 bB 2.27 bCD 7.75¢cC 0.162 bBC  0.107 bB
0.03 82.2 abAB 18.23 cC 1.85 cDE 4.24 dD 0.139 cC 0.069 cC
0.04 71.8 bB 14.14 dC 1.41 dE 1.67 eE 0.087 dD 0.045 dC
2.3 : SOD ,
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Fig.1 Hfect of methanol disolved ingredient from garlic plant aqueous extract on the SOD ,POD and CA T activity
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Fig.2 Hfect of garlic aqueous extracts on MDA in tomato Fig.3 Hfect of garlic aqueous extracts on root syst
2.3.3 PPO PAL PPO PAL L-
4 ; 4 ,
) , PAL
PPO , 0.04 g/ mL
, PPO ,
35 ¢ 45 , PAL
—0— PAL; =0~ .PPO 40
~ 35 s , , PAL
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Fig.4 Hfect of garlic aqueous extractson PAL and
PPO activity in tomato
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