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Changes of Soybean Disease Resistance and the Rhizosphere Micro-environment
Induced by Streptomyces gongzhulingensis n. var

DU Qian', CHU Jia-rui'?, GUO Yong-xia’, ZHANG Zheng-kun', ZHANG Jin-hua', PENG Hui*, CHEN
Guang’, LI Qi-yun'

(1. Key laboratory of Integrated Pest Management on Crops in Northeast Ministry of Agriculture, Jilin Academy of Agricultural Sciences/Jilin Key Laboratory
of Agricultural Microbiology, Changchun 130033, China; 2. College of Life Science, Jilin Agricultural University, Changchun 130118, Chinaj 3. Ji’an
Tou-dao Town Agricultural Technology Extension Station, Ji’an 134200, China; 4. Jilin City Academy of Agricultural Sciences, Jilin 132101, China)

Abstract . Streptomyces gongzhulingensis n. var strain 769 is a soil bacterium which had strong anti-bacterial activity against
many important plant pathogenic fungi. This experiment aimed to explore the resistance against Phytophthora root and stem rot
(PRR) and the effects of soil micro-environment during soybean planting induced by S. gongzhulingensis n. var. The soybean
seeds were watered with S. gongzhulingensis n. var solutions and the seedings were evaluated by the hypocotyl inoculation
method with minor modifications in the pot trials. We identificated the resistance of soybean seedlings to PRR and investigated
the change of physiological characteristics such as PAL, PPO, MDA, SOD, CAT, POD, GLU and Chl in leaves 7 d after in-
oculation. And we studied the effects of S. gongzhulingensis n. var solutions on microbial biomass such as bacteria, fungi, acti-
nomycetes and activities of soil enzymes such as urease, sucrase, phosphatase, catalase in rhizosphere of soybean through
planting in the field. The results showed that the mortality rate of infected soybean seedlings of different cultivars was de-
creased with watered by S. gongzhulingensis n. var solutions in greenhouse situations. Compared to CK, the cultivars of Wil-
liams 82, Shennong 9, Jiunong 21 and Jack were increased by 74.74% , 68.82% , 14.32% , 8.30% , respectively.
S. gongzhulingensis n. var can increased the induced resistance of soybean seedings against PRR. And the induced resistance
turned stronger when the seedings infected by Phytophthora sojae. Compared to the CK,under S. gongzhulingensis n. var solu-
tions and the pathogen provoked together, the activities and contents of PAL, PPO, SOD, CAT, GLU, Chl were increased by
74.74% , 68.82% , 14.32% , 8.30% , respectively. The MDA content decreased 33.47% . PAL, POD activities decreased
by 0. 69% , the difference between provoked and CK was non-significant. Watering with S. gongzhulingensis n. var could im-

prove the soil microbe community structures. The quantities of bacteria and actinomycetes were increased and fungi number in
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rhizosphere soil decreased. Watering with S. gongzhulingensis n. var could significantly increase the activities of sucrase, ure-
ase and phosphatase in rhizosphere soil by 342. 59% , 73. 98% and 150. 27% , respectively. And the activities of catalase had

no significant difference among the treatments in this study. Application of S. gongzhulingensis n. var to soybean has significant

potential for improvement of soybean resistance to P. soja and soil micro-ecological environment.

Keywords: S. gongzhulingensis n. var; Soybean( Glycine max) ; Phytophthora root and stem rot( PRR) ; Induced resistance;

Microbial communities; Soil enzyme activity
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S. gongzhulingensis n. var fermentation

The resistance induced effect of the

against phytophthora root and stem rot (%)
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