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Effect of Biochar on Strcture and Diversity of Soil Fungal Community in
Facility Continuous Cropping

WANG Xueyu LIU Jinquan HU Yun TIAN Yong TIAN Feng LI Ming
(Vocational and Technical College, Inner Mongolia Agricultural University, Baotou 014109, China)

Abstract; By analyzing the response of the fungal community structure in the facility continuous cropping
soil to bio-charcoal, a theoretical foundation was laid for alleviating the obstacles of facility continuous
cropping and the application of bio-charcoal in facility continuous cropping cultivation. The grafted
cucumber “Der 3”7 was chosen for the test material based on the greenhouse pot experiment, and the
vegetable soil of continuous cropping 20 a, 15a, 10a, 5a, 1 a and 0 a ( control) was taken respectively.
After adding a certain amount of biochar (20 t/hm®), the effects of biochar on fungal community
structure and diversity in continuous cropping soils were studied. The results were as follows: the
proportion of Basidiomycota and Zygomycota in the soil increased adding a certain amount of biochar to
the continuous cropping soil of different years, the chytridiomycota ( Chytridiomycota) and other unknown
fungal phyla decreased at a certain extent, and it was most obvious in the treatment of 15 a continuous
cropping vegetables (L15]). The performance was most obvious in the soil (L1]) ; at the same time, the
diversity of fungi in soil of continuous cropping for 20 a (L20J) was improved. The similarity of the
number of fungi in each treatment was relatively small, and the specificity of fungi in each treatment was
relatively high. With the increase of planting years, the specificity of fungal flora in the soil was
increased, and a large number of new species of fungi appeared at 200 ~400 OTUs, and the emergence
rate of new species showed a downward trend at 1 000 OTUs, the fungal species in the soil of continuous
cropping 20 a (L20J) were the most. Those results showed that applying a certain amount of biochar to
the soil for different continuous cropping years increased the proportion of beneficial fungal flora in the
soil, and improved the fungal richness and diversity in the soil, which may contribute for soil
improvement.

Key words: biochar; continuous cropping soil; fungal; community structure; diversity
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Fig. 1 Regional map of different treated species
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Fig.3 Abundance map of different treatment grades
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BUH K, o 692,00, U6 B L10J 1 4 Fh 5 80 &2,
Hk o CK, Jy 613.13, ¥ Ff i B 4w /0 19 4k BE O
120, 372. 19 ;3¢ % 2R 45 AR Y A0 i Z R4, A
VW BRAREORE , P b 2 4t fe i 1 AR HUZ: CK, O
0.93, f KAy AL B & L1J, 0 0. 51, & &b J 5 X% B AH
LU, AR A [A) B B B AR 1 LR A 5 2 5 7 kA IR
FEAL AR A5 b B R W Y 2 R PR, MR IR IE HOR
ZHE R RN L10), 9 6. 81, 55 %5 MM [E, 12 25 1
my HEY R 2R, 2R R AR R AL LS,

F1 RIFLEER Alpha i55
Tab.1 Alpha index of rhizosphere soil fungi

Ak 3 L5 R IR FERIEN FEREK
CK 317.00 613.13 0.93 5.24
L1J 307. 00 458.59 0.51 6. 44
L5] 245.00 477. 87 0. 86 4.19
L10J 361.00 692. 00 0.53 6. 81
L15] 284. 00 441.81 0. 84 4.84
120] 243. 00 372.19 0. 81 4.48
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Fig.4 The venn diagram of OTU distribution for

different treatments
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Fig.5 Species accumulation curve under biochar treatment
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Tab.2 Comparison of fungal species abundance at level of classification in class

R B — o B B A AL B LE A5/ %
A/ % CK L] 15] LI0J  LI5]  120J)
HRIRHIB 18 806 9.4 3.8 11.3 6.7 6.4 7.1 6.0
Incertae sedis 27 20032 5.0 6.6 6.3 4.6 3.7 4.6 3.5
F 7% W B ( Chaetomiaceae ) 11 304 2.0 3.1 2.9 2.4 2.6 3.0 2.9
/NTF#E 5 B ( Microascaceae ) 15210 5.0 4.3 4.6 4.9 6.5 5.9 4.6
F 8k 5¢ Bl ( Lasiosphaeriaceae ) 10 021 3.5 3.0 3.3 3.7 3.8 3.5 3.2
1B Tk %% 74 Bl ( Pseudeurotiaceae ) 12 103 2.6 1.9 2.3 2.4 2.8 3.0 3.1
JTC P 42 18 ( Onygenaceae ) 9502 3.7 3.0 3.5 4.4 4.8 5.2 4.5
H2E # B ( Gymnoascaceae ) 4563 1.5 1.5 1.4 1.7 1.2 2.0 3.0
M 5% B ( Nectriaceae ) 3265 1.8 1.8 1.4 2.1 1.8 2.1 1.9
Incertae sedis 3 3689 1.6 1.4 1.5 1.6 2.3 3.3 3.1
5 22 3} ( Cephalothecaceae) 3854 1.5 1.3 1.2 1.8 1.7 2.0 1.8
F 15 ) ( Coniochaetaceae ) 4201 1.3 1.6 1.4 1.3 1.5 1.6 1.2
AT 9 MR (Mortierellaceae ) 4987 0.9 1.1 1.0 0.8 1.1 1.5 1.3
PR3 TR} ( Glomeraceae) 2102 1.8 0.9 1.1 1.5 1.8 2.1 1.8
1T 1 1] 2685 4 B4 ( Bolbitiaceae ) 523 2.2 3.0 2.6 2.8 3.2 3.6 2.9
/N5 B B} ( Spizellomycetaceae ) 398 0.8 1.1 0.7 1.5 1.2 1.4 1.6
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