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HUNX AN 86.4m°, BE 3K, BENLHES]. FHkAT
—N B AP R IE U, RN 0 ~ 20em,

100, Ho Al B It 5 22 10 000 5 00 28 7= i B 5 e A
[l o G - LA I ) A0 AR W)k FEAG R IR LR 1 AN

SRJEHEZE . BRI BEAT AR . SRl oyl R 2.

F ik H AR
Tab.1 Basic soil fertility of experimental field
BB /(mg-kg™) TR /(mg-kg™) WA /(mg-kg") BHHLFR [(gkgh pH
83.30 28.50 210.40 16.30 7.20

R 2 EYMBURRIEEIER

Tab. 2 Physical and chemical properties of biochar

IR pH AT /% TEHUBIRFE /(mol-L™) CEC/(cmol-kg™")
e 7R 7.17 42.03 0.0070 93.91
JRFF 9.67 23.97 0.0164 85.65

1.2 MEERSHE

3T R385 30d. 45d. 60d. 75d. 90d 1 105d
REETHRAR R 3. K e SR 21 5 40 B — s
— I EERET 4CORAE, BEATRCEYIE RO E, S
T -4°CORAT T AE P A= 1 B B AN Gl A ) A
SE o A AR W AE B[R] EF SR FH R 3k I e g K
R R A AR RE 100 B 5 AT a4
B A4 %0

SR B DN R SR FH AN [R) B 7R R A AR
BOEHEAT AR R B Y, R AN R
HRRE 7R FE S5g; BEAMR 10 g; NaCl 5g; 3%
g 17 ~20 g; 7K 1000 mL; pH7.0 ~7.2; 121 'C. 20
min KpE; ERECRH S T IREAREE 7RI HE R 10 g
® A5 g KH,PO,1g; MgSO,-7H,0 0.5g; i I iz
ZLK¥W (1/3000) 100 mL; #5fE 17 ~ 20 g; pH 7.0
~7.2; 7Z1E/K 800 mL; 121 ‘C. 20 min K. H 4
JEETHE A AF RN 200 mL 858 & 0.03% T H#
W TR SR 1 SRR AlEEER 20 g;
KNO, 1 g; FeSO,-7H,0 0.01 g; KH,PO,0.5g; MgSO,
“7TH,0 0.5g; NaCl0.5g: Fifli 17 ~ 20 g; #&1H7/K 1000

mL; 5 F B A 3 % K,CrO, ¥ 3.3mL, pH7.2 ~
74, T ES IR, R P8 FRIURE 28°C
B FRAA PG IR, AN B IR (BN 12h ~ 24h, BB BT
FRIFAIR 3d ~ 4d, TR B IG RIS RN 5d ~ 7d. Y&
R AR Bt L RS = W% F 5 X
FRREASH /LR X S BRI R / a6 AR

1=}

Ho

IR R R AT Rl A R SR U E R
FFE0 2 bR IR AR R R, 0 (<2mm) HFIRZST.
W EE TEENEAN, 7625 C TR T ~
15 d, Al P9 RCE S K DLORFFAE O R BE R 100%, FF
JiL— /N 1 mol/L NaOH ¥ ¥ LAWK RS LI CO,. SR

VA ER .

TR AN B R IR TG T 24 (Vario
Macro Cube, Elementar K#FFE & LR i, 1
Elementar A #]) o
1.3 #RAE SR

HE AbFE R SPSS13.0 A Excel2007 347+
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R 3 EYRITEEDEAEAZM (X 10°cfug’ FL)

Tab. 3 Effect of biochar application on bacteria in soil

30d 45d 60d 75d 90d 105d
CK 24.77ab 19.25¢ 33.54¢ 39.53d 5.38¢ 23.88a
T1 26.85a 27.29¢ 33.30c 88.92¢ 71.97ab 14.87b
T2 20.45b 162.95a 126.91b 136.47b 82.72a 9.24c
T3 31.32a 138.19b 234.46a 236.31a 61.10b 17.61ab

i BUHRYINAR T RERRZE S EEWEKFE, N7 5% 8% /KF. TH . Different letters in the same column indicate significant
difference at P<0.05 level. The same hereafter.

2 BRSNS T3 BTER RIS 75d 3 Bk, kIR B 20 1 R
oA , AbF 2 4% G %S
W33 R, B CK A, dEERaERA L " T AT

A B T RS b, OK. B T1. fbsm e

F 4 £ EETERERENZM (X 10%fueg’ F1L)
Tab. 4 Effect of biochar application on fungal quantity in soil

yostil 30d 45d 60d 75d 90d 105d
CK 0.52a 0.20bc 0.15b 0.13b 0.17b 1.82b
T1 0.10c 0.19¢ 0.20a 0.15ab 0.14bc 1.66¢
T2 0.15¢ 0.24b 0.18ab 0.15ab 0.49a 2.53a
T3 0.29b 0.57a 0.20a 0.16a 0.16b 1.60c

M4 0] &0, B84k G 30d 2] 45d, BRCK H B 75d 3 105d, S A ESEBAES , THEER
BRI FRLAL, HEIHE RN, 7£45d  #J590d B 105d 28], HEFCEM KRR, MEHE
i, BEBEEERIN T3>T2>CK>Tl. k)5 45d 2] Wi 7 B AR, WA R 2E AR A2 K A PR
75d, BRT1 A6, HEABEEHELZED TR, 58 HBEE, WieEsem E ek A K s I7E F BF &
HfF 75d I BLE B E RN T3>T2=T1>CK. #H/5

5 EYRITEE T EREERSNE (X 10°fug’ F1)

Tab. 5 Effect of biochar application on actinomycetes quantity in soil

yosiH 30d 45d 60d 75d 90d 105d
CK 2.34bc 2.82¢ 5.87b 5.46b 7.56b 6.65¢
T1 1.56¢ 7.34b 8.03a 4.39b 8.24b 9.95a
T2 2.92b 7.08b 5.95b 491b 7.65b 8.35b

T3 3.70a 8.24a 7.92a 7.37a 12.55a 7.60b
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Fig.1 Effect of biochar application on MBC content in soil
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Fig.2 Effect of biochar application on MBN content in soil
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Fig.3 Effect of biochar application on ration between MBC and
MBN of flue-cured tobacco in soil
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Fig.4 Effect of biochar application on total carbon content of flue-
cured tobacco in soil
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Fig.5 Effect of biochar application on total nitrogen content of flue-
cured tobacco in soil
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Effects of two biochars on biological characteristics of tobacco growing soil

YE Xiefeng', YU Xiaona', LI Zhipeng', ZHOU Hanjun', ZHANG Xiaofan', SONG Xianfeng’, FU Zhongyi', LING Tianxiao',
ZHENG Hao'
1 College of Tobacco Science, Henan Agricultural University/National Tobacco Cultivation and Physiology and
Biochemistry Research Centre/Key Laboratory for Tobacco Cultivation of Tobacco Industry, Zhengzhou 450002, China;
2 Jiaxian County Tobacco Company, Jiaxian 467100, Henan, China

Abstract: [Objective] This paper was to study the effect of peanut-shell-biochar and tobacco-stalk-biochar on biological characteristics
of tobacco growing soil. [Methods] Field experiment was carried out in Jiaxian county of Henan province. Four treatments were tested,
namely, CK : no fertilizer, T1 :conventional fertilizer, T2 :peanut-shell-biochar + T1, and T3 : tobacco-stalk-biochar + T1. The quantity of
biochar was 6000 kg/hm’. [Results] Biochar increased quantity of soil bacteria and fungi 45 d to 75 d after transplanting. Tobacco-stalk-
biochar had obvious effect in former growth stage, and peanut-shell-biochar had obvious effect in later growth stage. Tobacco-stalk-biochar
revealed a tendency to increase quantity of actinomycetes, but peanut-shell-biochar application had little influence on actinomycetes
quantity. Application of peanut-shell-biochar could increase content of soil microbial biomass carbon (MBC) while tobacco-stalk-biochar
application could decrease content of MBC in later growth stage. Tobacco-stalk-biochar application could increase content of microbial
biomass nitrogen (MBN) in soil. Application of biochar could increase the ratio of MBC/MBN in former growth stage and decrease the
ratio of MBC/MBN in later growth stage. Application of biochar could increase soil total carbon and total nitrogen content and peanut-
shell-biochar application had better effect. [Conclusion] Peanut-shell-biochar and tobacco-stalk-biochar application had better effect in
improving biological characteristics of tobacco growing soil.
Keywords: biochar; tobacco growing soil; biological characteristics
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