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Effects of biochar on fungal community structure and function on flue cured tobacco
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Abstract: To explore the effects of biochar on fungal community structure and functional groups in tobacco planting soil, two experimental
field plots were set up: conventional fertilization (CK) and conventional fertilization+750 kg+hm™ biochar(T). The community structure of
soil fungi was studied, and FUNGuild was used to predict fungal functions. One hundred and five days after transplanting, plant height,
middle leaf length, and leaf width of tobacco treated with biochar increased by 2.34%, 1.71%, and 5.48%, respectively, compared with CK.
Also compared with CK, pH, available potassium, available phosphorus, and organic matter significantly increased by 0.52 unit, 11.14%),
7.90% and 11.76% respectively (P<0.05). Sequencing results showed that the dominant soil fungi were Ascomycota, Mucoromycota, SAR-
k—NORANK, and Basidiomycota, with respective average relative abundances of 84.78%, 5.96%, 2.66%, and 2.29%. Biochar application
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increased the abundance of Mucoromycota and Basidiomycota, and decreased the relative abundance of Ascomycota by 1.20% compared

with CK. FUNGuild analysis showed that after biochar was applied, the abundance of pathotrophic fungi in soil decreased by 62.07%, and

the abundance of saprophytic fungi increased by 69.80%. In the tobacco leaves, total sugar, reducing sugar, and potassium contents

increased significantly, reaching 16.47%, 10.82%, and 11.78%, respectively. Nicotine, total nitrogen, and protein contents increased by

2.65%, 2.24%, and 2.14%, respectively, and chlorine content decreased by 1.46%. In conclusion, biochar application can increase the

decomposition rate of rotting biomass by soil microorganisms, improve soil nutrients, promote material circulation, improve tobacco plant

properties, improve the quality of flue—cured tobacco leaves, and reduce disease risk in flue—cured tobacco.

Keywords : biochar; soil; fungal community; functional groups
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Table 1 Physicochemical properties of the biochar

FEAR AR

Specific surface area/(m*-g™")

Bulk density/(g-cm™)

LA

Pore volume/(m*-g™")

pH C/(g-kg™) N/(g-kg™) C/N

16.71 0.21

0.029

9.05 465.30 8.30 56.06
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Table 2 Agronomic traits of tobacco at different growth stages

A1 Stage Kb FH Treatment #E# Plant height/cm ZE[F Stem girth/em 4K Leaf length/em M5 Leaf width/cm
AR 65 d CK 91.73+1.54b 10.45+0.58a 69.82+1.12b 29.45+0.95h
65 days after transplanting T 94.78+2.86a 10.76:0.62a 71.45+1.26a 30.71+1.15a
AR 85 d CK 95.88+2.52a 12.74+0.52a 73.7621.95a 30.46+0.52h
85 days after transplanting T 96.22+1.65a 13.12+0.64a 74.01£1.53a 31.92+1.23a
BAJE 105 d CK 95.32+1.52b 12.55+0.51a 73.72+0.55h 30.10+0.28h
105 days after transplanting T 97.55+2.25a 13.16£0.55a 74.98+0.89a 31.75:0.76a

1 [FSA R AN [/ NE B3R CK 5 TARHLRIE 0.05 K F 22 B 3. T,

Note: Different lowercase letters in a column for the same stage indicate significant differences between CK and T at the 0.05 level. The same below.
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Table 3 Effects of biochar on soil nutrients

e OB A AT AL
Treament pH Alkali-hydrolyzed nitrogen/ Available potassium/ Available phosphorus/  Organic carbon/
(mg-kg") (mg-kg") (mg-kg") (g-kg)
CK 5.59+0.17b 62.97+6.03a 150.14+23.32b 89.35+3.48b 12.42+1.03b
T 6.11+0.03a 69.33+7.15a 166.86+22.97a 96.41+7.99a 13.88+0.54a
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Table 4 Sequencing result of fungal communities a diversity

Jb 3 ARUTIEL OTU %t AATEHL ACE 85X R FE AR e
Treatment Sequence number OTU number Shannon index ACE index Chao index Simpson index Coverage/%
CK 120 707 175 2.78 190.61 197.27 0.14 99.92
T 139 141 166 3.04 179.40 184.85 0.09 99.95
W Ascomycota [ Unclassified—k—Fungi W Others NMDS on OTU level stress :0.006
[l Mucoromycota [l Basidiomycota 0.25
[ SAR-k-NORANK [ Unclassified~d-Eukaryota o0k @ CK
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Figure 3 Relative abundance differences of fungi at phylum level
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Figure 5 Relative abundance of nutrient types of fungi
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Table 5 Effects of biochar on conventional chemical components of flue—cured tobacco

fb Vi i 5O VLT kol E SAE HA B g PIpELL
Total sugar/  Reducing sugar/  Nicotine/ Potassium/ Chlorine/  Total nitrogen/  Protein/ Potassium/  Reducing sugar/
Treatment i O » - - - -1 .
(mg-g™) (mg-g™") (mg-g™") (mg-g™") (mg-g™") (mg-g™) (mg-g™") Chlorine Total sugar
CK 191.67+£26.83b  173.35+18.72b  32.43+0.32a 23.42+0.29h 8.91+0.39a  22.78+0.89a 11.23+0.93a 2.63 0.90
T 223.24+30.42a  192.11+21.25a  33.29+0.41a 26.18+0.37a 8.78+0.27a 23.29+0.63a 11.47+0.85a 2.98 0.86
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