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Effects-of‘Short-term Application of.--Mbutai-ﬂavor Vinasse Biochar on Nitrogen

Availability and Bacterial Community Structure Diversity in Yellow Soil of

Guizhou Province

ZHANG Meng, LIU Yan-ling, WEI Quan-quan, GOU Jiu-lan "
(Institute of Soil and Fertilizer, Guizhou Academy of Agricultural Sciences, Guiyang 550006, China)

Abstract: To realize the comprehensive utilization of resources of moutai-flavor vinasse and improve the nitrogen efficiency of yellow
soil, a field culture experiment was carried out to study the effects of short-term application of vinasse biochar on nitrogen availability
and bacterial community structure diversity in yellow soil of Guizhou by setting 5 biochar dosages of 0% (MB,), 0.5% (MB,,),
1.0% (MB, ), 2.0% (MB,,), and 4.0% (MB, ). The results showed that the total nitrogen (TN) and nitrate nitrogen ( NN)
content in the soil increased by 35.79% -365.26% and 122. 96% -171. 80%, the microbial biomass nitrogen (MBN) content decreased
by 34. 10% -59. 95%, and the AN/TN, NN/TN, and MBN/TN exhibited a decreasing trend with an increase in the amount of biochar
applied. The application of vinasse biochar significantly reduced the number of OTU and community richness and diversity of soil
bacteria; the influence degree increased with an increase in the application amount of vinasse biochar. In comparison with the MB,
treatment, the application of biochar significantly changed the soil bacterial community structure. The relative abundance of
Bacteroidetes increased by 1.76-2. 11 times with an increase in the biochar application. However, the relative abundance of
Acidobacteria, Chloroflexi, Gemmatimonadetes, Planctomycetes, Armatimonadetes, Thaumarchaeota, and Nitrospirae decreased to
different degrees, with the most significant decrease in the MB,  treatment. The application of vinasse biochar increased the relative
abundance of certain soil functional bacteria, such as Streptomyces and Pusillimonas, and simultaneously also decreased the relative
abundance of the dominant bacteria, such as Lysobacter and Gemmatimonas. In addition, the redundancy analysis (RDA) showed that
the MBN/TN, NN, and MBN were the main cause of soil bacterial community structure change in nitrogen environment factor. The
MBN/TN and MBN exhibited a significantly positive correlation with Thaumarchaeota and Nitrospira, which indicated that the short-
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term application of vinasse biochar can significantly reduce the abundance of ammonia-oxidizing archaea and nitrifying bacteria, inhibit

the ammonia-oxidizing effect and nitrification rate of soil, and improve the availability of soil nitrogen. In summary, the short-term

application of vinasse biochar can improve nitrogen nutrients, change the structure and diversity of soil bacterial community, and

effectively control the risk of soil nitrogen leaching by inhibiting ammonia oxidation and nitrification of soil, to improve the availability

of soil nitrogen.

Key words : moutai-flavor vinasse biochar; yellow soil; soil nitrogen; bacterial community structure; diversity of bacterial community
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Table 1  Effect of biochar on soil nitrogen availability

e A (TN) HAA(AN) ESE(NN) Y= %A (MBN) AN/TN NN/TN MBN/TN

/g kg ! /mg-kg ! /mg-kg ! /mg-kg ! x10 73 x10 73 x 1072
MB, 0.95 +£0.06¢ 0.59 £0.15a 34.75 +21.36b 76.16 +23.61a 0.62 +0.19ab  44.51 +2.73ab 8.18 £3.03a
MB,, 5 1.29 +0.01¢ 1.04 £0.56a 77.48 +11.50a 50.19 8. 11ab 0.81 +0.43a 59.95 +8.99a 3.88 +0.63hb
MB, , 1.57 £0.05¢ 1.08 £0.15a 82.25 +7.62a 32.48 +17.83b 0.68 £0.10ab  52.50 +6.34a 2.08 +1.17bc
MB, , 2.70 £0.76b 0.86 £0.45a 89.39 +10.41a 30.50 +16.17b 0.31 £0.05b  34.60 +7.21bc 1.28 +0. 88bc
MB, , 4.42 £0.59a 1.35 £0.60a 94.45 £3.21a 33.84 £9.89b 0.29 +0.11b  22.65 +1.82¢ 0.78 £0.28¢

1) [Al— AR /NG S0 3% db B8] 22 57 1. 35 (P < 0. 05)

8000

— MB“

6 000

FHECOTU ) 4> 3 M 8.21%., 4.19%., 2.99% .
3.31%.
2.3 IEANEREIE LSRRG R T

2.78%,

OTU ¥l
F=S
o=
s

o AN [T A £ 40 7 b B ) - SR AR T R 9 A T
FRA AT, IR 4 A~ E R, BETTERR A
# 94.319%, Hirp 55 1 T804 (PC1) FIER zazﬁzéa\
(PC2) (TR 353 1k 57. 85% F 17, ’?6%%’1’51 4
ATLAF  MB, AERE Y FHERE SNtk Pgi E’Tﬁi{E

0
0 200 Ullll 40{) 000 (1()!] 000 300 0001 I}()(J 000 1 200 000
, TR
r.-' 1
-l 2{ ﬁqﬂg\ﬁﬂﬂﬂméﬂl@ oty ﬁgﬁ&/ f

i 'ﬂ F}g- 2 |®TU rarefaction Luwes of 5011 IS S

Eb’ﬁ Iy MBO?‘ MBloxMBzo\MthoﬂLﬂm

mn%ﬁﬁtﬁmiﬁiﬁﬁmfy}
h%%%ﬁ%%@@@ Y X
@ﬁ%ﬁ@%ﬂﬁﬂﬁ@ﬁi%ﬁmmimﬁmﬂ

P}]-Q ;gg
S e 2

— -{Z] 3 EH— Liﬂfi%#nn&ﬂﬂ' ?{fgﬂmﬂhﬂl/\ |

OTW,,J‘# MB, . %‘BO s B MB,, MBMﬂL}EE’_L

OTU, é&%ﬁﬂﬁj\m 860 . 6.542. 62167 6 183 W

45 ﬁk}iﬂﬁﬂiﬂﬁ OTU H4 1924, i MB, .
MBO,S UMB, . MB,, . MB, JbFE S OTU 19 LAl 43 51
4 61.03%. 64.08%. 67.44% . 67.80%. 70.52%, Ifii
MBO\ MBo‘sx MBLO\ MBZO\ MB4405¢}E§' Ef%ﬁ%
OTU B9 Ky 564, 274 . 186, 172, 197, 5 AR b

MBy

B3 H#EHEE OTU 2 Venn B
Fig. 3 Venn diagram of bacteria OTU in soil

P2 —
R, (— &
i -
O MBy .
® MBys
40 | & MBg o
v MBay
& MBago
20 . 0 ¢
- o
.
o 4
S o v da
= o A*
= 0
= s
R o - e LT te
=20 v
o ’.
40 |
o
_60 1 1 1 1 1 1
-80 =60 =40 =20 0 20 40
PC1 (57.85%)

4 TEMEREEMERD W
Fig. 4 Principal component analysis of soil

bacterial community structure

TSR W) it T HELH PRI 2R PEFR B 5
P 2 AT, Bl TP A ) it 3, £
HEANTA Ace .Chaol F1 Shannon F§%(34) 3¢ Bl H RISt
#OH A 5 MB, 4 FEAH G, MB, ;. MB, . MB,, .
MB, LI Ace FEEC E RN T 6. 78% ~ 16. 48%,
Chaol $8BURE &ML T 6. 63% ~ 16. 62%, Shannon $&
BIEAR T 1.00% ~ 8. 13% . Simpson $8& 50 B 5 704
R A ) it FH B (R 15 i R 90 1 1 ka3 5 MB,, 4k

2.4



4694 woo

B 41 %

®2 EMEEYIRN TEEEEE SFERERNEm)

Table 2 Effects of biochar on soil bacterial community diversity index
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