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Effects of biochar on agronomic traits of tobacco at different growth stages
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Table 1  Soil chemical properties of different treatments
s H WA A/ (mg/kg) A/ (mg/ke) A/ (mg/keg) LB/ (g/ke)
Treatment P Alkali-hydrolyzed nitrogen Available potassium Available phosphorus Organic carbon
CK 5.5940.17b 62.9746.03a 150.14423.32b 89.3543.48b 12.424+1.03b
T 6.11+0.03a 69.33+7.15a 166.86+22.97a 96.4147.99a 13.88+0.54a
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Fig.2 OTUs numbers of bacterial and fungal communities in all samples
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Table 2 Sequencing data and a diversity of the bacterial community

Ab B ¥ 51 5 OTU Shannon 3§ %% ACE 5% Chao 5%k Simpson $§ % HIEE/ %
s
Treatment  Sequence number Shannon index ACE index Chao index Simpson index Coverage
CK 54 700 4 084 6.52 3 573.33 3 554.30 0.005 2 98.06
T 60 371 4177 6.60 3 647.56 3 622.68 0.004 0 98.16
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Fig.3 Relative abundance of species at phylum level in all samples
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Fig.4 Relative abundance of dominant bacteria at phylum level in different treatment groups
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Table 3 Effects of biochar on conventional chemical components of flue-cured tobacco g/kg
Qb3 pEy i & R PR bl £ BAE A
Treatment Total sugar Reducing sugar Nicotine Potassium Chlorine Total nitrogen Protein
CK 191.67+26.83b  173.35+18.72b 32.43+0.32ab 23.42+0.29b 2.914+0.39a 22.78+£0.89b 11.23+0.93ab
T 223.24430.42a  192.114+21.25a 33.29+0.41a 26.18+0.37a  2.78+0.27ab  23.29+0.63ab 11.47+0.85a
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Effects of biochar on soil nutrients and rhizosphere bacterial

community structure of flue-cured tobacco at maturity stage

YANG Huanhuan'?,LI Maosen' , WANG Liyuan® , FENG Huilin',
LIU Futong',DU Jun’,REN Tianbao' .GAO Weikai'

1.Henan Biochar Technology Engineering Laboratory , Henan Agricultural University ,
Zhengzhou 450002,China ;
2.Institute of Plant Nutrition and Resource Environment , Henan Academy of
Agricultural Sciences/Henan Key Laboratory of Agricultural Eco-environment ,
Zhengzhou 450002 ,China ;
3.Yichun Branch of Jiangxi Tobacco Com pany ,Yichun 336000,China ;
4.Guangdong China Tobacco Industry Co.,Ltd.,Guangzhou 510032 ,China

Abstract Field plot treatment and two groups of experiments including CK (conventional fertiliza-
tion) and T (750 kg/hm? biochar + conventional fertilization) were used to study the effects of biochar
on soil nutrients and rhizosphere bacterial community structure of flue-cured tobacco at maturity stage.
The results showed that biochar significantly increased soil pH, the content of available phosphorus, a-
vailable potassium and organic carbon, and promoted the growth and development of tobacco plants.
Compared with CK, the abundance of Chloroflexi, Acidobacteria and Firmicutes increased by 1.82%,
12.36% and 64.55%, respectively. The abundance of Actinobacteria and Proteobacteria decreased by
2.02% ,and 9.00% ,respectively. The results of cluster and principal component analyses showed that the
dominant bacteria were significantly correlated with the soil pH,available potassium,available phosphor-
us and organic carbon. The Firmicutes, Myxococcota and Desulfobacterota were significantly positively
correlated with soil pH, available phosphorus, available potassium and organic carbon (P <C0.05). The
Bacterdidota and Patescibacteria were negatively correlated with soil pH, available potassium, available
phosphorus and organic carbon. Biochar application can improve the quality of tobacco leaves by impro-
ving the mineral nutrition and microbial community around the roots. Biochar is conducive to soil nutri-
ent retention and growth-promoting bacterial communities in the rhizosphere during the maturity period
of tobacco. It will provide a theoretical reference for regulating soil nutrition and microecological envi-
ronment during tobacco maturity.

Keywords biochar; flue-cured tobacco; tobacco-growing soil; bacteria; community structure
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