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Inhibitory Effects of Garlic Waste on Pathogenic Microorganisms of Corps
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Abstract: Garlic extract has a broad spectrum of antibacterial activity, so garlic products have been widely used in food, medicine, animal
breeding, agriculture, and so on. The planting area of garlic in our country is more than a third of the total cultivated area of the world. Most of
them are for direct food comsumption, rough machining, primary products, export, therefore, garlic waste resource is very abundant. In order
to discuss the role of garlic waste on crop disease prevention and determine the reasonable dosage of garlic extract to restrain the pathogenic

bacteria and not to hurt crops, we carried out the experiment of antibacterial effect of garlic extract, the antibacterial activity and inhibitory ef—
fect tests of garlic extract and garlic slag on soil-spread pathogen, Fusarium oxysporum f sp.tracheiphilum.

The inhibitory effects of garlic extract on four kinds of plant pathogen as Fusarium oxysporum f sp. iracheiphilum, Sclerotinia sclerotio—
rum(Lib.) de Bary, Pseudomonas. syringae pv.glycinea) and Xanthomonas oryzae pv - oryzae (Ishiyama) Dye,Xoo, were determinde. Mean—
while, the inhibitory effect of garlic extract, garlic slag and garlic fertilizer on soil spread pathogen Fusarium oxysporum f sp.tracheiphilum
were determined. The results of paper disc method to determine the inhibitory effect of garlic extract on pathogen showed that garlic extract
had different levels of inhibition on the three plant pathogenic bacteria. Besides, antibacterial effect was more apparent along with extract con—
centration increase. When its concentration was 100 mg-mL", it had inhibitory effect on Fusarium oxysporum f sp.tracheiphilum and Pseu—
domonas.syringae pv.glycinea. When its concentration was 300 mg+mL™, it had inhibitory effect on Xanthomonas oryzae pv *oryzae [ Ishiya—
ma) Dye, Xoo. Antibacterial effect on the three pathogenic bacteria was strongest at 500 mg+mL™" concentration. The experimental results of
hypha growth rate determination to showed that it had apparent inhibitory effect on the growth of Fusarium oxysporum f sp.tracheiphilum

when garlic extract was 20 mg*mL™ of the culture medium and the growth was completely restrained when the concentration reached 100 mg*
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mL™. The culture medium with 10 mg+mL™" garlic extract had inhibitory effect on Sclerotinia sclerotiorum(Lib.) de Bary, and it was fully in—

hibited when concentration reached only 30 mg+mL™. In the inhibitory experiment of garlic extract, slag, fertilizer on Fusarium oxysporum f

sp.tracheiphilum in the soil, garlic extract could effectively restrain its reproduction. Soil applied with 0.05 mL-g™ garlic extract or 5% garlic

slag or 25% garlic fertilizer could inhibit the reproduction of soil-spread Fusarium oxysporum f sp.tracheiphilum.

Keywords: garlic; waste; pathogenic microorganisms of crops; inhibitory effects
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Table 1 The dosage and the content of garlic extracts, garlic slag, garlic fertilizer in the soil with different treatments

AR THP YR R
e Dosage of added substance Amount of the test substance in the soil
Treament fygml KEAML  KEREOENL K Ky oKLY e, aeNEv R
Bacilli  Sterile water  Garlic extract Liquor  Garlic slag Garlic fertilizer Garlie extr‘act Garlic slag Garlic fertilizer
concentration

A 2 3

BO 2 3 0.1 0.005

B1 2 2 1 0.05

B2 2 1 2 0.1

B3 2 3 0.15

CO 2 3 0.1 0.5

C1 2 3 1 5

Cc2 2 3 3 15

C3 2 3 5 25

D1 2 3 1 5

D3 2 3 5 25
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1-Fusarium oxysporum f sp.tracheiphilum; 2—Pseudomonas.syringae pv.glycinea; 3-Xanthomonas oryzae pv +oryzae(Ishiyama)Dye ,Xoo

a—CK; b, c-Treatments with high and low concentration of garlic extract, respectively

1 RFSZERIRT 3 M EMMERR

Figure 1 The effects of inhibition of garlic bulb extracts on the three kinds of microorganisms

R2 FRAKERFRRY 3 MEWHMERR

Table 2 The effects of inhibition of garlic bulb extracts with different concentrations on the three microorganisms

P E B H 42 Diameter of inhibition zone/mm

R PRBUIE B /g » L™

Garlic extract concentration

KERAHIIH

Fusarium oxysporum f sp.tracheiphilum Pseudomonas.syringae pv.glycinea Xanthomonas oryzae pv +oryzae(Ishiyama)Dye ,X oo

500 29.67+7.67¢
400 25.17+5.67de
300 20.67+4.67cd
200 18.00+1.50¢
100 11.33+1.33b
25 Oa
0 Oa

KGR BE A T KRG AR
30.33+1.67¢ 40.50+1.50d
25.33+1.33d 36.33+1.67c
24.67+1.33d 29.83+0.33b
21.00£1.00¢ Oa
14.00+1.00b Oa

Oa Oa

R NBSE M R T8 Ry 20T R B W25 (P>0.05),

Note: Values within the same column followed by same letter are not significantly different at Pygs level.
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8 20l - Sclerotinia sclerotiorum
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Concentration of garlic extract/mg+mL™

B 3 KFREREN RS 0 o B TR 22 (400 v S50 R B %
Figure 3 The curve of inhibitory effects of garlic bulb extracts on
the growth of the two kinds of fungi
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BT Bl 22 A K PR 2R3k 3 100%
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.

1b R SARHR T TETE R W BE R BT O 37 2 B2k I ATRVE , 1a NI 5
2b ISR ORI R 7E R W B RS B B 5 2R K TRV, 2a S0 IR

1b—Colony of Fusarium oxysporum f sp.iracheiphilum on the medium of high garlic extract content, 1a—CK;

2b— Colony of Sclerotinia sclerotiorum(Lib.) de Bary on the medium of high garlic extract content, 2a— CK

B 2 KFREREXH RS K B 576 70 T 60 ¥l S T 0 s T T 42 O I 280

Figure 2 The inhibitory effects of garlic bulb extracts on Fusarium oxysporum f sp.tracheiphilum and Sclerotinia sclerotiorum
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Table 3 The number of spores of Fusarium oxysporum f sp.

iracheiphilum in each plate with different treatments

B LA KT EUA

Tr«ft}fent Number of spores detected in each soil sample
0d 3d 6d 9d
A 5.79E+06efg 3. 71E+06b  9.17E+06c  1.14E+07b
BO 5.88E+06fg  3.48E+06b  7.86E+06b  1.15E+07b
B1 5.16E+06def Oa Oa Oa
B2 1.99E+06a  4.99E+06¢ Oa Oa
B3 2.77E+06b Oa Oa Oa
Cco 4.99E+06de Oa 9.91E+06d  1.17E+07b
Cl1 3.75E+06c  7.36E+04a Oa Oa
Cc2 5.24E+06def Oa Oa Oa
C3 3.32E+06bc Oa Oa Oa
D1 4.67E+06d  4.64E+06c  9.42E+06c  1.63E+07c
D3 6.40E+06g Oa Oa Oa

I RAES AR RE TR 2T TR E W2 5 (P>
0.05),
Note: Values within the same column followed by same letter are not

significantly different at Pygs level.
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Pl % 29.3 mm Z5HUARIT™

TR 3 bl A g B4 R A Rk —
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Xo A o S 4 A A 30 BRI I, o VR
JE 4351 100 mg-mL™ i1 300 mg-mL™ {) KR4 EY)
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