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Influence of Garlic Continuous Cropping on Rhizosphere Sail
Microorganisms and Enzyme Activities
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Abstract: [Objective] The objective of the experiment is to study the effect of garlic continuous cropping on rhizosphere soil
microbial and enzyme activities. [Method] With the soils cropped garlic for O(control), 5, 10, 15 and 20 years as test materials, a
pot experiment was conducted to investigate the influence of garlic continuous cropping on rhizosphere soil microbial and enzyme
activities. [Result] With the increasing of continuous cropping years, fungi number in rhizosphere soil increased gradually, the
number of 20 years continuous cropping was 2.88 times higher, but the number of other microorganisms and the enzyme activities in
the garlic rhizosphere soil were increased at the short-term (5-10 years) continuous cropping. The quantities of bacteria and
actinomycetes were increased by 8.72% and 25.81%, respectively, and in the meantime, the ammonifier, nitrifying bacteria, and
aromatic compounds-degrading bacteria increased by 5.63, 11.60 and 3.35 times. The root exudates of successively cropped garlic
for 10 years increased the activities of catalase, polyhenoloxidase, urease, phosphatase and sucrase in rhizosphere soil by 26.67%,
41.67%, 203.13%, 23.73% and 43.65%, respectively, but long-term (15-20 years) continuous cropping showed a downward trend.
Correlation coefficients between ammonifying bacteria and urease, polyphenol oxidase, bacteria and phosphatase, total microbe
quantity were significant at 0.05 levels, and correlation coefficients between aromatic decomposing bacteria and urease, catalase,
phosphatase and total microbe quantity were significant at 0.01 levels. [ Conclusion] The balance of rhizosphere soil microbial flora

was destroyed and the enzyme activities of rhizosphere soil decreased in a long period of time (from 15 to 20 years), the obstacles of
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continuous cropping were obvious.
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Table 1 Influence of continuous cropping on the cultivable microbial communities isolated from the rhizosphere soil of garlic

AERR W24 Microbial population (CFU-g™) A A BEZEEE Microbial flora
Years A B c D E F G
0 15.14bB 1.55bB 0.16dD 16.70cC 30.25E 9.50eD 4.56dD
5 15.67bAB 1.92aA 0.24cC 17.62bB 80.28¢cC 45.12¢cB 11.53bB
10 16.46aA 1.95aA 0.36bB 18.44aA 170.27aA 110.17aA 15.27aA
15 15.016BC 1.47bcB 0.45aA 16.53¢C 95.75bB 45.37bB 11.53bB
20 14.25¢C 1.37¢B 0.46aA 15.67dD 70.25dD 25.24dC 9.75¢C

A: 47 Bacteria (x10°); B: J{ZE1# Actinomycetes (x10%); C: ZUIH Fungi (x10°); D: #4/E4 5 5 Total microbial population (x10%); E: Zfb4H
Ammonifier (x10°); F: T§{b40E Nitrifying bacteria (x10°); G: F5 IR A YIFARE Aromatic compounds-degrading bacteria (x10%)

RAPFSAF NG FRERIR 0. 05 KTEFRBH, KEFREIR0.01 KTPEREE. FFH

Small letters in each column indicate significance at 0.05 level. Capital letters in each row indicate significance at 0.01 level. The same as below
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Table 2 Effects of garlic continuous cropping on rhizosphere soil enzymes activities

Ak B pUEERA AT Z WA JUR TR HERIAE

Treatment Catalase Polyhenoloxidase Urease Phosphatase Sucrase
(0.1mol-L™ KMnO,) (mg/g soil) (H3-N mg/g soil) (mg phenol/g soil) ( mg/gsoil)
CK 1.05dC 0.60dD 0.64dC 0.59dD 4.49bB
5 1.30aA 0.65¢C 1.68cB 0.67bB 4.71bB
10 1.33aA 0.85aA 1.94aA 0.73aA 6.45aA
15 1.23bA 0.83abAB 1.87aA 0.62cC 6.21aA
20 1.20cB 0.80Bb 1.78bB 0.57eD 3.74cC
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Table 3 Correlations between changes of microbial and enzymes activities in rhizosphere soil of garlic continuous cropping

G ] LA e (D GR/ISS AR (et bRy oy |

Soil enzymes activities Bacteria Fungi Actinomycetes Total microbial Ammonifier Nitrifying ~ Aromatic compounds-
population bacteria degrading bacteria

R Urease 0.191 0.809 0.314 -0.193 0.875% 0.741 0.995%*

RN Phosphatase 0.992%*  -0.512 0.727 0.886* 0.543 0.714 0.116

BEWERE Sucrase 0.702 0.360 0.262 0.494 0.835 0.770 0.656

WEILEM Catelase 0.275 0.772 0.348 -0.106 0.864 0.774 0.997**

Z ALl Polyhphenol oxidase 0.255 0.684 -0.081 0.074 0.893* 0.849 0.706

*k FE0.01 K B - 7E 0.05 KT B
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**: Significant at 0.01 probability level; *: Significant at 0.05 probability level
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