
The application of Bacillus Megaterium alters soil microbial community composition, 
bioavailability of soil phosphorus and potassium, and cucumber growth in the plastic 

shed system of North China
Y-N Zhao1, X-X Mao1, M-S Zhang1, W Yang1, H J. Di2, L Ma3, W-J Liu1, B-W Li1

1.State Key Laboratory of North China Crop Improvement and Regulation, Key Laboratory for Farmland Eco-environment of Hebei 

Province, Collaborative Innovation Center of Vegetable Industry in Hebei, College of Resources and Environmental Science, Hebei 

Agricultural University, 071000 Baoding, China

2. Centre for Soil and Environmental Research, Lincoln University, Lincoln 7647, Christchurch, New Zealand

3. Agricultural and Rural Bureau of Yongqing, Yongqing, Hebei Province 065600, China

AIM to investigate the effect of the application of

Bacillus megaterium on cucumber growth and the

bioavailability of soil P and K, and the response of the

composition, diversity and structure of soil microbial

communities with the inoculation of Bacillus

megaterium.

BACKGROUND The long-term continuous mono-

cropping and application of large amount of chemical

fertilizers have led to a dramatic degradation of soil quality

in the intensive vegetable production system. It is

important to develop more sustainable, environmentally

friendly and high-efficiency agroecosystems for vegetable

production in plastic shed systems.

•Treatment: conventional fertilization as control (CON);

conventional fertilization with Bacillus megaterium

(CON+BM); conventional fertilization reduced by 10% P

and 10% (or 5%) K from chemical fertilizer with Bacillus

megaterium (CON+BM-PK1); conventional fertilization

reduced by 20% P and 20% (or 10%) K from chemical

fertilizer with Bacillus megaterium (CON+BM-PK2); 3

replicates

•Bacillus megaterium: microbial inoculant contained the

effective strain of Bacillus megaterium for 7.0 × 108 cfu

mL-1, applied when the cucumber seedlings were

transplanted (30 L ha-1) and 80 days after cucumber

transplanting (45 L ha-1).

•Bacillus megaterium addition increased the yields of 

cucumber.

•Bacillus megaterium addition improved the 

bioavailability of soil phosphorus and potassium.

•Bacillus megaterium addition increased the richness 

of soil bacterial and fungal communities. 

•Bacillus megaterium contribute to a more 

sustainable production system of vegetables in plastic 

shed.

Acknowledgements:  This research was supported by Hebei Province Basic Research Plan (17962902D, 19224007D), Hebei Province 

Agricultural Industry System Project (HBCT2018030206), the Open Project Program Supported by: State Key Laboratory of North 

China Crop Improvement and Regulation, and the Innovation Project of Postgraduate in Hebei Province (CXZZBS2017070).

MATERIALS & METHODS

Fig.1. Cucumber yields under different fertilization 

treatments
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RESULTS

Treatments
Nutrients 

accumulation

2016-2017 2017-2018

Fruits Shoots Roots Total Fruits Shoots Roots Total

CK

P

88.0b 122.0a 8.9c 216.9.9b 98.3a 104.3a 6.0b 208.6a

CK+BM 112.2a 136.2a 13.0a 261.5a 119.4a 108.6a 7.8a 237.0a

CK-

PK1+BM
102.0ab 136.8a 11.7ab 250.5ab 116.5a 109.2a 7.1a 232.7a

CK-

PK2+BM
92.9b 123.7a 10.6bc 227.3ab 102.7a 119.0a 7.4a 229.1a

CK

K

567.7b 458.0a 18.2b 1043.9b 488.7b 291.3a 15.7b 795.6a

CK+BM 677.8a 543.6a 26.4a 1247.8a 603.7a 329.2a 18.5a 954.1a

CK-

PK1+BM
662.4a 527.9a 24.8a 1215.1a 551.5ab 290.6a 16.8ab 858.9a

CK-

PK2+BM
574.5b 499.9a 23.6a 1098.1b 511.1b 337.2a 18.1ab 866.4a

Table 1. Amounts of P and K accumulation in 

different tissues of cucumber plants

Fig.2. α-diversity indices of soil bacterial (A) and 

fungal (B) communities under CON+BM treatment 

and CON

Means followed by different letters are significantly different (P< 0.05)
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Fig.3. Relative abundances of the dominant bacterial 

(A) genus and fungal (B) orders under CON+BM 

treatment and CON


