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Allelopathy of garlic root aqueous extracts and root exudates

-1 H 1 1 2
ZHOU Yarrli- ,CHEN G Zhi-hui- ,M EN G Huan-wen™ , GAO Hong-chun
(1Collegeof Horticulture, Northwest A & F University, Yangling, Shaanxi 712100, China;
2 Collegeof Life Sciences, Northeast Agricultural University, Harbin, Heilongjiang 150030, China)

Abgract : The allelopathy of garlic root aqueous extracts and root exudates on tomato and hot pepper
was studied by adopting indoor Petri dish bioassay and liquid co-culture system. The results showed that
the seedling growth of receiver crops wasincreased at lower concentrationsof garlic root aqueous extracts,
and decreased at higher concentration. In the liquid co-culture system ,after 30 day culture ,garlic root exu-
dates could significantly promote chlorophyll a,chlorophyll b and chlorophyll content ,photosynthetic rate
and root activity of tomato and hot pepper ;chlorophyll content of hot pepper was sgnificantly higher than
control. The POD content in leaves of tomato and hot pepper was sgnificantly lower than control. There
was no dgnificant difference in protective enzymes. The whole performance of garlic root exudates was the
promotion effect on growth of tomato and hot pepper ,and promotion effect of hot pepper was stronger than
that of tomato.
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, 0.008 g/mL
0.005¢g/ mL , ;
; >0.03g/mL 0.04g/mL
; >0.01g/mL ,
0.008 0.01 g/ mL , 0.01g/mL
; 0.04g/mL , 0.04 g/ mL ,
1
Table1 Hfect of garlic root aqueous extracts on seed germination and seedling growth of receiver crops
/(g- mL-1) | % /cm /(mg- 1)
Receiver crops Concentration Germination rate Germination index Root length Root freshweght
0(CK) 93.3+6.7 bA 17.40 £0.292 bA 14.95+0.877 bA 0.012+0.010 a
0.005 96.7+0.0 aA 19.38+0.837 aA 15.46 £ 0. 765 abA 0.012+0.008 a
0.008 93.3+0.0 bA 17.15+0.239 bA 16.36+0.771 aA 0.012+0.016 a
Tomato 0.01 93.3+0.0 bA 14.55+0.433 cB 15.75+1.066 abA 0.011+0.014 a
0.02 91.1+£1.9 bA 13.80+0.337 cBC 15.43+1.729 abA 0.011+0.014 a
0.03 77.8+7.7cB 11.40 +0.231 dCD 14.15+1.287 bA 0.011+0.010 a
0.04 77.8+7.7cB 10.68 +£0.141 dD 10.88+1.070 cB 0.011+0.008 a
0(CK) 91.1+7.7 bA 16.23+0.517 a 4.54+0.36 abA 0.021 +0.007 bA
0.005 90.0+0.0 bAB 16.40+0.954 a 4.37 +£0.090 abA 0.023 +0.018 abA
0.008 95.6+3.8 aA 16.03+0.978 a 4.77+0.323 aA 0.023 +0.006 abA
Hot pepper 0.01 96.7+3.3 aA 16.58 +1.502 a 4.75+0.042 aA 0.024 +£0.011 aA
0.02 87.8+6.9 bcB 16.00+0.434 a 4.08 £0.269 bA 0.022 £0.032 abA
0.03 87.8+5.1 hcB 15.53+0.901 a 4.30+0.427 abA 0.021 +0.008 bA
0.04 83.3+3.3cB 13.98+0.705 a 2.78+0.265 cB 0.016+0.018 cB
: 5% 1%
Note: Different small and capital lettersindicate sgnificant difference at 5% and 1 % level , respectively. The same as below.
2.2 , 0.005 g/ mL
; =
, 0.01 g/ mL , ,
, 0.005,0.008 0.01 g/ mL ,
' ; , 0.01 g/ mL
) , >0.02 g/ mL ,
2 ’
0.005 0.008 g/ mL ,
2
Table 2 Allelopathic concentration eval uation of aqueous extracts of garlic root
Subjection value
Receiver crops Concentration . L ) Allelopathy
Germination rate Germination index Root length  Root fresh weight Total
0(CK) 0.823 0.773 0.743 0.789 3.128
0.005 1.000 1.000 0.836 0.789 3.625
0.008 0.823 0.744 1.000 1.000 3.567
0.01 0.706 0.445 0.889 0.421 2.461 -
Tomato
0.02 0.823 0.359 0.830 0 2.012 -
0.03 0 0.083 0.597 0.053 0.733 -
0.04 0 0 0 0.211 0.211 -
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2 Continue table 2

Subjection value

Receiver crops Concentration . L ) Allelopathy

Cermination rate _Germination index Root length  Root fresh weight Total

0(CK) 0.583 0.865 0.884 0.625 2.957

0.005 0.500 0.933 0.799 0.813 3.045

0.008 0.917 0.788 1.000 0.838 3.543

0.01 1.000 1.000 0.990 1.000 3.990

Hot pepper

0.02 0.333 0.779 0.653 0.700 2.465 -

0.03 0.333 0.596 0.764 0.560 2.253 -

0.04 0 0 0 0 0 -

T+ -

Note: + and - in thelast columnin the table mean promotion efect and inhibition effect ,respectively.

2.3 9.79%,12.34%
30d 2.82%, 5.5%,
2 1 L
3 y L]
; 41.01 %,
3
Table 3 Hfect of garlic root exudates on plant growth of tomato and hot pepper
/cm /cm /g /g
Treat ment Plant height Root Iength Top fresh weight Root fresh weight
( ) Tomato (Control) 36.37+4.27 a 19.20+1.13 a 9.22+1.62 a 4.56+0.42 a
- Tomato-garlic 39.93+5.19a 21.57+2.81a 9.48+1.37a 4.31+1.06 a
( ) Hot pepper (Control) 35.67+1.62 a 11.33%+1.27 a 5.16+0.49 a 1.39+0.19 b
- Hot pepper-garlic 35.27+0.46 a 11.83+0.06 a 5.54+0.53 a 1.96+0.06 a
2.4 , a
1 1 L
a b 2
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Different small and capital English letters above the column

indicate sgnificant difference at 5% and 1 % level ,respectively.
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2
Fig.2 Hfect of garlic root exudates on photosynthetic
of tomato and hot pepper
5%
1%
Different small and capital English letters above the column
indicate sgnificant difference at 5% and 1 % level ,respectively.
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Fig.3 Hfect of garlic root exudates on root activity
of tomato and hot pepper
4 MDA
Table 4 Hfect of garlic root exudates on enzymes in leaves of tomato and hot pepper
MDA / (mmol - g~ %) /(U g 1) Enzyme activity
Treatment MDA content SOD POD CAT
( ) Tomato (Control) 9.63+0.89 a 58.58+1.34 a 530.11+27.72 a 242.13+19.86 a
- Tomato-garlic 9.18%+1.30 a 54.90+5.20 a 418.28 +26.88 b 229.98+23.29 a
( ) Hot pepper (Control) 3.77+0.29 a 45.66 +5.84a 504.83+22.66 a 167.68+10.71 a
- Hot pepper-garlic 3.34+1.42 a 45.35+5.04a 372.50+17.68 b 188.83+29.86 a
3 0. 005 g/ mL ,
, 3.625;
3.1 0.01 g/ mL ,
, 3.990
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