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pH 7.73, H ML fk 543.53 g/kg, CEC 22.50 cmol/kg,
TK4Y 27.69 %o
L3 RWHE
1.3.1 Wizt

WG K H AR, 35 AMabe, R R
4% % A CK (0 t/hm*) . 7.5 t/hm’. 15 t/hm’. 30 t/
hm® F1 45 thm’, HAFH IR EL, MXEHAN
39.60 m®, FEMLFEZI. 2014 4F 4 H ¥ AW 5% 355 i
TR, BHHESE 0~30 cm HEHHER, 5
AP AP IR o S AR SRR = 87, AT R
PE 1.2 mX0.5 m, #%F MR 4 F I R 2 5108 24 4
SH1IHM9 H 15 He MHFARRT 30 d it/ 997.5
kg/hm” M ¥ & ] & & I (N:P,0::K,0 A 8:12:24)
fE R BB, # # J5 10 d Jiti H1 150.0 kg/hm® $2 1 AE

(N:P,0:K,0 }y 13.5:0:45.5) , # #% J5 30 d Jiti H

75.0 kg/hm’ 38 I (N:P,05:K,0 4 0:0:50.0) . ik 56
WHF 2014 44 A, 1EF 2015410 H.
1.3.2 MEmH S 5%

SR A KRR 15 d, 7EEE RS 2530 10 om b HUHE
VB JZ IR & 3 RE SR AT £ e Ak 2 48 Fr il a2 1Y,
20154E 9 H, KH 2 SUBUFEVE, SRR M Ak (7] 28 1
0~20 cm AbM 3, K 10 MRS R RS S
ER—AFES, R T 20 CUKF, Rl ERAE
Yite s TIEGCEYEY) R A B K, S0, 12
B, 3 MBC M EIERMAEM A ER (MBN)
(RN 5 5 ¥ 2 DLAH 2 SOk 0 TR, S SR
g1 B 16S rDNA F1F B 18S rDNA #ZEAT ey &3 /7,
Bt e AT S A P IR 4 5 R0 22 R A Ar B

1.3.3 MR FE A E

TE R A K 2, AR BE 30 d % 1R (GB/T 23222-
2008 JHELS HUFE > 0 K A A TR TR E A
1.4 HiEAIE

W R GE T E Excel 2003 A1 SPSS 16.0 #H17. £ H
b = J R R 2, BB K A P<0.05,
W R KPR A P<0.01.

2 R

2.1 +3%E MBN, 1iE MBC ffEMEair

RIS HTRIA, AEP RN 13 MBN F11-3 MBC
sk (R 1D o MEEYRHER L7, +i%
MBN £ 85 $2 & J5 B P2 m a4 . 7.5 thm’,
15 t/hm’. 30 thm’ F1 45 vhm’ ZbF [ 3% MBN 435 Lt
KR T 61.01 % 112.83 % 19.05 % 1 117.72 %,
H 15 t/hm’ F1 45 t/hm® 5 5% JEAH B IA 31 5 35 22 5%
L5 143 MBN A8 {0 AR B A AH ), 1438 MBC Bifi A4
Yok FHER) B n i AR &ss, HEN15Y
hm*. 30 t/hm’ Al 45 t/hm’ ] +3E MBC 43 7555} R 5
FEAL T 37.01 % 48.91 % A1 68.62 %, 1M 7.5 t/hm’
FR e R S 25 10 T 36.83 %. M 13 MBC/MBN 3k
A, 1.5 thm’ H SR LR EMEZR, HYHZ
=15 thm® i, AEY) R 3 BT 13 MBC/MBN
70.05 % Fidi. AR GRS S T A UK, EXT
TIEAE R A BRARIER, SXTRAHLL, BR 75 ¢
hm® &% Z 74, 15 thm’. 30 t/hm” Al 45 t/hm’ 4b
R B AE T o 0] 2 PR T 70.96 % 81.05 % Al
91.34 %, XI5 P [ s R — 8

1 EYRX TEBEYEMER. FANLEANR. £RAXMN

Tab.1 Effect of biochar on soil microbial biomass carbon , nitrogen and soil organic carbon, and total nitrogen

CK 145.96+31.65b 6.511£1.54b 22.54+1.55a 438+0.92a 3.341£092¢ 0.43%0.010d
7.5 199.66+46.36a  10.48+=2.45 ab 20.56%£9.66 a 3.94+£0.64 a 5.06+1.38¢ 0.451+0.040d
15 91.96+11.52 ¢ 13.85+1.62a 6.65+0.51b 1.274+0.18 b 7.24+3.85b 0.57£0.017 ¢
30 74.58+25.89 ¢ 7.74£0.96 b 10.02+4.86 b 0.83+0.17b 8.991+0.081 b 0.72£0.020 b
45 459+5.14 ¢ 14.17+3.64 a 347£1.39b 0.381+0.017b 12.11+1.52a 0.79+£0.027 a

Ve [F S 5 AR AR F NG P REOR AR B A 22 7 IR BILR 2K (P<0.05) , RIAS.

Note: Different small letters mean significant difference at £<0.05 level, the below is same.
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22 TIEREMESHEST
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Fig.1 Effect of biochar on OTUs of bacteria and fungi
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Fig.2 Effect of biochar on Shannon index of bacteria (a) and
fungi (b) Shannon index
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Fig.3 Effect of biochar on relative abundance of bacterial phyla
species
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Fig.4 Correlation analysis between biochar and relative abundance
of bacterial phyla species
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Fig.5 Effect of biochar on relative abundance of eukaryotic phyla
species

24 TEMREMEESH
MR 2 WTH, AR BRAR T R A 20 B RN S Ak 4
AR R G FRIE 33N 47.22 % F146.12 %)

Pem T EREMSEE CPETHIE 1748 %), Ui
AR AT B AR 3 PR AL R A S AT S, AR
T HIEMAYE R . e, BEE YRR,
A& DU B E BRI 2F AT )8 (Bacillus) F12E %
fil#F % J& (Paenibacillus) FIAIX 3 A% TN &G
TS, TR R DXt A AR R = A R
A PR SR A L, (HAE IR FH B i X
PR L EAT ST LA N AR B0 40 B B ok
W, BEE YR RS, AR R R R E S
TR, FE 15 tvhm® (ARSI, HE LG REBE
ik 7 20.76 %, {H4HEHEE R 45 vhm® 1, FHiEED
5 64.71 %, VLAY R RN 15 thm® B 0] BEAK 1
BT RE 209 I T B AT R, m A AT AR K
SO P A 7 R S XU o

R 2 EYRIDEEEE BEX FERIIE

Tab.2 Effect of biochar on relative abundance of functional bacteria genera

AR CK 7.5 t/hm’ 15 t/hm’ 30 t/hm’ 45 t/hm’
WILThRE 0.72% 0.44% 0.34% 0.31% 0.43%
Nitrosospira 0.33% 0.22% 0.10% 0.19% 0.24%
Nitrospira 0.39% 0.22% 0.24% 0.12% 0.18%
REELEE 0.058% 0.048% 0.024% 0.018% 0.035%
Anaeromyxobacter 0.058% 0.048% 0.024% 0.018% 0.035%
El® & 1.63% 1.51% 1.96% 2.16% 2.03%
Rhizobacter 0.03% 0.07% 0.04% 0.09% 0.00%
Rhizomicrobium 0.14% 0.20% 0.50% 0.60% 0.31%
Bradyrhizobium 0.72% 0.71% 0.88% 0.94% 0.70%
Rhizobium 0.31% 0.18% 0.15% 0.10% 0.15%
Mesorhizobium 0.43% 0.35% 0.39% 0.43% 0.87%
AR 1.49% 1.03% 1.14% 0.76% 2.00%
Bacillus 1.05% 0.71% 0.92% 0.54% 1.39%
Paenibacillus 0.44% 0.32% 0.22% 0.22% 0.61%
A BEBRE 2.87% 2.91% 2.23% 2.69% 4.72%
Burkholderia 0.03% 0.03% 0.06% 0.12% 0.04%
Legionella 0.22% 0.29% 0.15% 0.20% 0.14%
Mycobacterium 0.78% 0.93% 0.74% 1.02% 1.15%
Nocardia 0.05% 0.02% 0.04% 0.06% 0.09%
Pseudomonas 0.69% 0.80% 0.50% 0.67% 1.40%
Stenotrophomonas 0.02% 0.01% 0.00% 0.00% 0.02%
Streptomyces 0.68% 0.48% 0.43% 0.37% 1.20%
Clostridium 0.37% 0.34% 0.29% 0.23% 0.67%
Ralstonia 0.03% 0.01% 0.02% 0.02% 0.01%




50

A [ R 2 Acta Tabacaria Sinica 2018 Vol.24 No.3

3 3tig
31 &Yt MBN, 13 MBC K HiEFEM
[z &8 77 B9 22 i

+ 4 MBN #1413 MBC /& f T 3F 4 1 38 5t = A
WEE VIR BOIRS B A E AR AR, BRI T R W AR
BARG RN P, A jerh 14 MBN &4
Y Emt szl Lr, 3% MBC #1-+1 MBC/
MBN A, SAHSei e FaA—5 ®Y, +3% MBC/
MBN T R85 A4 AT R E PR 1n) i ORI 2
HIREE SR A IS ™, (#1513 MBN A+ MBC
B M RR T . RIS, 20 L R S Ak
Wt B, e RERE AR T AN R, DRI B
AR T HEE, #75+3% MBOMBN #— 5 K.

A, 13 MBC/MBN [ F# K F F LR &
PR AR w27, At + 4% MBC/MBN 51
W RE IR RN . AR, BEEEDR
FHEREE, 13 MBC/MBN AT, M4
Vil 7 KREEIR, 16N B s R AR A —
ERARAER . WE 6 fias, 2014 G K i+
BTN BN GE ) KT X, (5 2015 523567 4b
RO R TR, U A T s A AR A D [
B671, HEEER A ER, XEmAyE e mE =
D BRI, TR R B R o R I R AL,
SR ORI 5 4 R — 3 P

80 ——75— @ -15 —A—30
70
60
50
10
30 B
20 /o

10§

THUE S & /(mg/kg)

|
f=}
—
|
HHHHH <
—
NNNNN f=3

N

B 6 £t TELH SRR IE

N

Fig.6 Effect of biochar on soil inorganic nitrogen
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Fig.7 Effect of biochar on bacterial wilt disease incidence
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Control effect of biochar on soil microorganism in land consolidation region

DENG Jiangiang, TAN Jun, SHI Heli, FAN Jun, XIANG Bikun, WANG Rui’
Enshi Tujia and Miao Ethnic Autonomous Prefecture Tobacco Company of Hubei Province, Enshi 445000, Hubei

Abstract: [Objective] In order to improve soil fertility of land consolidation region, a long term field experiment was designed to study
the control effect of biochar on soil microorganism in land consolidation region. [Methods] This experiment consisting of 5 treatments,
i.e. treatment without biochar addition named as CK (0 t/hm’) and treatments with 4 different levels (7.5, 15, 30 and 45 t/hm’) of biochar
addition, was performed to study the effect of biochar addition on the soil microbiology index. [Results] (1) When application rate of
biochar was above 7.5 t/hm”, soil microbial biomass C/N ratio and microbial quotient were significantly decreased by 70.22% and 81.11%,
respectively. (2) The biodiversity of soil microorganism could be increased by moderate application of biochar; the OTUs peaks of bacteria
and fungi were reached when the biochar application rate were 20-30 t/hm” and 10-30 t/hm’, respectively. However, the OTUs would be
decreased when the biochar application was more than 30 t/hm’. (3) With the increase of biochar application rate, the relative abundance
of Proteobacteria was decreased and the relative abundance of Actinobacteria increased, while the relative abundance of Ascomycota was
increased at first and then decreased. (4) The application of biochar reduced the relative abundance of nitrifying bacteria and denitrifying
bacteria, while increased the relative abundance of azotobacter. Therefore, biochar was beneficial to soil nitrogen immobilization. (5) A
moderate application of biochar reduced the relative abundance of possible pathogenic bacteria, whereas a high dosage of biochar would
raise disease risk in tobacco production. [Conclusion] A moderate application of biochar could improve soil microbial characteristics in
land consolidation region. The optimal application rate was about 15 t/hm’.
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