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In tobacco production, long-term single inputs of large quantities of chemical 
fertilizer adversely affect soil biochemical properties, leading to soil nutrient 
imbalance, acidification, and biodiversity loss.

Organic amendment practices (such as the addition of straw and biochar) are 
proven to recover degraded soils, improve soil fertility and physiochemical 
characteristics, thus ensuring crop productivity and economic benefits.

Soil microbes play a critical role in the turnover of organic matter, nutrient cycling 
and other relevant processes, and the rhizosphere microbial community is 
sensitive to environmental changes.

Recently, molecular techniques based on 16S rRNA gene sequencing, which offer 
the potential to detect less abundant taxa, have proven helpful in studies on 
microbial communities.

The responses of microbial communities to straw and biochar amendment have 
barely been investigated. 

Introduction

Rusults

Objectives
The objective of this research was to evaluate the response of a soil microbiome 
to different fertilizer inputs in a tobacco production system.

Conclusions
Our work showed that fertilization increased the rhizosphere soil fertility, especially for 
the incorporation of inorganic and organic amendments; however, it had no significant 
effect on the soil pH. The diversity of soil bacteria and fungi increased, and the 
microbial community composition changed at the tobacco harvest compared with that 
before transplantation. Fertilization had no significant effects on the bacterial and fungal 
diversity; however, it altered the microbial community compositions, especially for the 
bacteria. Further research is needed to study the temporal effect of fertilization on the 
soil microbial community structure in tobacco fields.

The OTU number and Chao 1 indices for all the treatments at tobacco 
harvest were significantly higher than those before transplantation (BT). No 
marked differences in microbial diversity were observed in the OTU number, 
Chao 1 and Shannon indices among the four treatments. 
Proteobacteria, Bacteroidetes and Firmicutes were the dominant bacterial phyla 
across all treatments. At the genus level of bacteria, fertilizer inputs significantly 
decreased the relative abundance of Aeromonas, but increased the relative 
abundance of Georgfuchsia, Sphingobium and Nitrospira. The relative abundance 
of Sphingobium was higher in the T4 treatment than in any other treatment. 
Compared to that before transplantation, the relative abundance of the fungal 
phylum Ascomycota increased but the abundance of the phylum Basidiomycota 
decreased at tobacco harvest. The relative abundance of Basidiomycota in the T3 
treatment was higher than those in the other treatments. The relative abundances 
of the genera Cortinarius, Paratritirachium and Clavulina at tobacco harvest 
decreased. Biochar addition increased the relative abundance of Chaetomium. 
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Materials and Methods
A pot experiment planted with tobacco plants (ZhongYan 100 ) was conducted 
with five fertilization treatments: no fertilizer (CK), N fertilizer (T1), NPK fertilizer 
(T2), NPK + decomposed straw (T3), and NPK + biochar (T4). 
The chemical N, P and K fertilizers used were ammonium nitrate (66 kg N ha−1), 
calcium superphosphate (132 kg P2O5 ha−1), and potassium sulfate (198 kg K2O 
ha−1), respectively. The application rates of the wheat straw and biochar were 
5775 kg ha−1.
The rhizosphere soil at tobacco harvest was sampled for physicochemical and 
microbial diversity analysis.
Sequencing was performed using the Illumina MiSeq platform at OE Biotech Co., 
Ltd., Shanghai, China. Total genomic DNA from the tobacco rhizosphere was 
extracted using a DNA Extraction Kit (Cat. No. Q328520, OMEGA).
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Figure. 1  Relative abundance of soil bacterial (a, b) and fungal (c, d) communities. a, c phyla 
and b, d genera. CK: no fertilizer, T1: N fertilizer, T2: NPK fertilizer, T3: NPK + decomposed 
straw, T4: NPK + biochar.

(a) (b)

(c) (d)

Soil properties Treatments

CK T1 T2 T3 T4

Organic C (g kg−1 ) 9.01 c 9.50 c 8.95 c 11.25 b 12.23 a

Total N (g kg−1) 0.929 a 0.933 a 0.970 a 0.946 a 0.944 a

pH 8.09 a 8.00 a 7.98 a 7.92 a 7.95 a
Nitrate N (mg kg-1) 8.10 c 13.23 b 14.95 ab 14.65ab 16.12 a

Ammonium N (mg kg-1) 6.12 b 11.49 a 12.34 a 13.31 a 12.53 a
Microbial biomass N (mg kg-1) 19.00 b 24.10 a 25.49 a 27.79 a 26.43 a
Microbial biomass C (mg kg-1) 130.12 d 150.34 cd 163.40 bc 195.21 a 187.00 ab

Available P (mg kg-1) 15.95 ab 15.82 ab 20.40 a 25.50 a 24.23 a
Available K (mg kg-1) 104.90 c 95.31 c 185.40 b 240.82 a 200.53 b

Table 2 Effect of different fertilization strategies on the tobacco rhizosphere bacterial diversity
based on a 16SrRNA gene sequence assignment dataset with a 97% sequence similarity
threshold.

Table 1 Soil biogeochemical properties under different fertilization treatments..

BT CK T1 T2 T3 T4
Bacteria

OTU number 582 b 739 a 752 a 768 a 792 a 779 a
Chao1 630 b 825 a 814 a 825 a 871 a 838 a
Shannon 7.31 a 6.82 a 6.91 a 7.36 a 7.59 a 7.51 a

Fungi
OTU number 142 b 232 a 252 a 258 a 215 a 247 a
Chao1 153 b 248 a 280 a 271 a 234 a 258 a
Shannon 3.48 a 2.73 a 3.42 a 3.54 a 3.84 a 4.47 a
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