
Abstract Book of MEDLIFE2024 & ICBLS2024 

http://sciencepublishinggroup.com/ISBN/979-8-88599-099-8/026 
 
 

26 

 

Effects of Water Stress and Microbial Fertilization on 

Environment in Rhizosphere Soils of Greenhouse Grape 

Hongjuan Zhang
1
, Rui Zhang

1, *
, Haolin Li

2
, Yanting Gao

1
, Jiahui Liu

1
 

1
College of Water Conservancy and Hydropower Engineering, Gansu Agricultural University, Lanzhou, China 

2
College of Environmental and Energy Engineering, Beijing University of Technology, Beijing, China 

Email address: 

zhj94amor@163.com (Hongjuan Zhang), zhr_1029@163.com (Rui Zhang) 

*
Corresponding author 

Abstract 

In grape cultivation, incorrect water and soil microbial conditioning regulation will lead to significant water wastage and 

deteriorated soil conditions, which in turn will change soil structure and disrupt soil nutrient cycling processes. This study 

aimed to investigate the effects of different water and microbial fertilization regulation treatments (by setting adequate 

water availability and no fertilizer (W0F0, CK), mild water stress with small microbial fertilization (W1F1), mild water 

stress with maximize microbial fertilization (W1F2), moderate water stress with small microbial fertilization (W2F1), and 

moderate water stress with maximize microbial fertilization (W2F2)) on soil physical-chemical properties and enzyme 

activity in greenhouse grape during the growing season. The result showed that the W1F1 treatment had a negative impact 

on the build-up of dissolved organic carbon (DOC), nitrate nitrogen (NO3-N), and available phosphorus (AP). Throughout 

the reproductive period, the water stress decreased the soil’s microbial biomass carbon (MBC) and microbial biomass 

nitrogen (MBN) contents, and MBC was more vulnerable to water stress. Both small amounts of microbial fertilization and 

maximize amounts of microbial fertilization additions increased the MBC/MBN contents in the early stages of greenhouse 

grape growth. During the peak growth period, Soil urease, catalase and sucrase activities were increased in the 10-40 cm 

soil layer under W1F1 treatment, whereas small additions of microbial fertilization did not significantly increase soil 

enzyme activities at the early stage of grape growth. These findings suggested that W1F1 treatment can effectively enhance 

the soil ecology of greenhouse farmland and improve the microbial environment in rhizosphere soil of greenhouse grape. 

Therefore, W1F1 treatment was the most effective water and microbial fertilization regulation measure for local 

greenhouse grape cultivation. 
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