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Abstract

of soil. [ Method ] The content of soil organic carbon and active organic carbon, soil enzyme activity, the number of microorganisms and micro-

(Kunming Branch of Yunnan Tobacco Company, Kunming, Yunnan 651700)
[ Objective ] To study effect of microbial agents with biochar application on biological characteristics and organic carbon component

bial functional diversity were researched under the condition of adding biochar, biochar and microbial agents. [ Result]The content of soil or-
ganic carbon increased significantly after adding biochar, compared with single application of chemical fertilizers, it was increased by 32. 9%.
The content of active organic carbon, soil enzyme activity, the number of microorganisms and microbial functional diversity increased signifi-
cantly after adding biochar and microbial agents. Compared with single application of chemical fertilizers, dissoluble organic carbon, easily ox-
idized organic carbon and microbial carbon were increased respectively by 43. 0%, 74.3% and 99. 8% ;urease, sucrose, polyphenol oxidase
and catalase activity were increased respectively by 56. 2%, 20. 8%, 14. 6% and 13. 1% ;the number of bacteria, fungi and actinomycetes
were increased respectively by 190% , 21. 1% and 72. 7%. [ Conclusion ] The study provides a theoretical basis for improving the content of or-

ganic nutrients and microbial activity in tobacco-growing soil.
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Table 1 Fertilizer amount of each treatment

b A=W ¢ Ry TR T RS [pGR7Ihl
Treatment Charcoal Compound fertilizer Potassium sulfate Calcium superphosphate Microbiological agent

reatmen /hm’ kg/hm’ ke/hm’ kg/hm’ kg/hm’
CK — 825.00 183.33 — 0
T, 6.00 687.00 158. 00 20. 00 0
T, 6.00 687.00 158. 00 20. 00 30
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Table 1 Effects of different treatments on organic carbon components

H LK AETEE LR ZETER PR Uk
AbEg Organic Soluble organic Soluble organic Microbiological
Treatment carbon carbon carbon carbon
g'kg mg/kg g'kg mg/kg
CK 15.33 b 270.00 c 1.36 ¢ 170.47 ¢
T, 20.37 a 352.00 b 1.97 b 259.08 b
T, 19.58 a 386.00 a 2.37 a 340.68 a

RSN R ING FREF R AN R b 2R ) 22 57 il 35 (P<0. 05)
Note : Different lowercases in the same column stand for significant differ-
ences between different treatments at 0. 05 level
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Table 2 Effects of different treatments on soil enzyme activity

G R w g
Treat- Urease Sucrase oxi da;e Catalase
ment /(g d) wg/Cg-d) OV ml/ (e h)
CK 0.73 ¢ 91.38 ¢ 2.02 ¢ 5.73 ¢
T, 1.02 b 102.56 b 2.18 b 5.94 b
T, 1.14 a 110.43 a 2.31a 6.48 a

RSN R NG F-EEFR AR R AR 1 R) 22 5 5 2 (P<0. 05)
Note ; Different lowercases in the same column stand for significant differ-
ences between different treatments at 0. 05 level
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Table 3 Effects of different treatments on microbial population
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T, 7.40 b 1.70 ¢ 4.60 b
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Note; Different lowercases in the same column stand for significant differ-

ences between different treatments at 0. 05 level
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Table 4 Effects of different treatments on microbial functional diversi-

ty index
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Treatment Shannon index Simpson index Mecintosh index
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Note ; Different lowercases in the same column stand for significant differ-
ences between different treatments at 0. 05 level

PEHUESEFE 120 h (1) 3800 A WO BRI T 3 o0 4
B JHREC 4 A FE K. 4 TR BT 22 5T EkR N
93.00%, PC1~PCA4 [1)75 2% STRR A3 5 48. 58% .33. 41% |
6.36% 1 4. 65% . PC1 fil PC2 [ BF 5k R ik 81. 98%, fig
R A TR AR RS B2 %t 31 B IR I R FHARAE o 3l 2 % 4%
S PRERIFA HIRE ) 1A 533 A] L, KR53k 10. 68, T,
AEERFAR A 14.41% T, AbFRAYAS53 R 16,57,

FRAT AT F P A R B0k s, R Z AR e Y X =
AT BRI o X FE A o AT R A E R BOR T 0.7
HIBIRAE— 25 0T 85 SR L3 5. th#& 5 W], 52 PCL (1
AT 15 B, ok A 2 4 B LIRS 4 Bl JRIRIS
3B eSS 2 Bl RS 1 B, Z I 1 B 2 PC2 I
A8, Hrh Z Y 3 Tl KA A2 2 B SRR 2
RHETA 1Tl L0007, oKL G2 RIS E Ik
2RISR i% - E PR R 32 2
3 Gt

A ML EZORIE T IS Y AR R I L AR 2R 8
B F R AR JE 2 T T R RE A% O, SR B
TP E AN T 3R A Y E R T A LR )
SEAA U T VA ML Y 22, = 2 = e )
AR, A LR 2 b DU &) 9 R Ak
R W AR R T AR R RO T B DA
Ko Sy BA WU e B R PR L A R R

FMAS IR BN T A LR R T e Bk
(k. 28 R RGeS WA, Bt AR i o 0 5 0 Jn 0 ~
40 em LA B 5 A A PR I LR LA K AT i
PR HUBR T R BUPE 4% B IE R U, RA A AL
ARG 2 B v T RS A LR S B R4S
SRR AN AN A B R 7R A ) o B . T
AT LA LA AT B 2 4 5 i, He v PRt A Wy
Ak B S A BB B ke , TR W T R AR W T Ak B
SIS EA LB 2R L o3 B s IR L A
®5 HEHARZERXHEERR

Table 5 Main carbon sources significantly related to principal compo-
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