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Abstract: Soil amendment with biochar is evaluated globally as a method to improve soil fertility and to mitigate climate
change. However, the effects of biochar on soil biota have received much less attention than its effects on soil chemical proper-
ties. To investigate the effects of biochar on the amounts of different functional bacteria related to the nitrogen transformation
and available nitrogen contents,two controls were adopted including the one was the only black soil with no fertilizer and bio-
char, the other was black soil plus fertilizers with no biochar. Biochar made by maize straw at 450°C insulated from oxygen were
applied to black soil with the same amount of fertilizer in a weight proportion of 1% ,5% and 10% in present study, respec-
tively. The results were as follows ; the amounts of nitrogen-fixing bacteria,ammonifying bacteria and nitrifying bacteria in soy-
bean rhizosphere were increased at the filling stage and the mature stage with 1% biochar application. The amount of nitrogen-
fixing bacteria,ammonifying bacteria and nitrifying bacteria in soybean rhizosphere were increased in all growth stages except
that the amount of ammonifying bacteria at the flowering stage was no remarkable effects with 5% biochar application. Signifi-
cant differences were not observed of the amounts of nitrogen-fixing bacteria, ammonifying bacteria and nitrifying bacteria in
soybean rhizosphere with 10% biochar application. Moreover, the amount of ammonium nitrogen was influenced with biochar
application at the seedling stage , flowering stage and podding stage ; the amount of nitrate nitrogen of soybean rhizosphere was
increased at the flowering stage while decreased at the maturity stage with biochar application.
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Table 1 Physics characteristics of the biochar and soil
AL 2R e A A LR
= Organic Total Total Available Available Available
. . ‘ pH
Sample matter nitrogen phosphorus nitrogen/ phosphorus potassium
/g kg ! /gkg ! /g-kg ! mg-kg ™! /mg-kg ! /mg-kg !
M+ Black soil 48.36 1.900 0.210 173.000 18.000 209.000 6.91
H: 2 % Biochar 716.00 6.878 10.259 - - 25.986 9.89
*2 BAEABRERE
Table 2 Treatment,code and application amount
- A HEHE A= W) SR it
b3 (1922 . . . o
Fertilizer application Biochar application
Treatment Code
amount/mg- kg ™' amount/g-kg ™!
Z5 X Control CK 0 0
HEALAT Fertilizer only F N 50 .P 100 K 150 0
MG 2B 2 54 AR ECiE Low biochar + fertilizer 1% CF N 50.P 100 K 150 10
rh &5 1y B 5 S AR AR HCjitE Medium biochar + fertilizer 5% CF N 50.P 100 K 150 50
EEAY B S5ALIER MG High biochar + fertilizer 10% CF N 50 .P 100 .K 150 100
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J5 B 4 SRR BB L, W R BE K.
TER S AR 4530 | ORI A0 R0 S ORE | 3
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BB AR-SIR R 77 5 5 i AL 40 B8 R 2l R (1) Stephen-

son 5 FEHE s B R AR 1 1153 40 TR Bt ; 18 &0 R
BT 250 D15 SR 38 Bl B AR L T o o DA 2 AR
etk

1.3.2 EEREFLEHMNE BEEE WS
2 mol - L™" KCI 12 4%, Ji sh 43 #1 ( 52 , 2 Ha &
IR 78

1.4 HIESH

T s B GE T 3 A AT AR I A 22 1 R Ex-
cel 2003 P17 1B RHE 25 5 0 F LR HT SPSS
Statistics 17 GEiH 4 FHEAT , R AN R T 2200k,
A RRIE] 04 25 57 P FU SR T Duncan S8R 250k o

2 HREHSH
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Fig. 1 Effects of biochar on the pH for soybean’s rhizospheric soil
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Fig.2 Effects of biochar on the rhizospheric nitrogen-fixing bacteria number in soybean
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Fig.3 Effects of biochar on the rhizospheric ammonifying bacteria number in soybean
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Fig.4 Effects of biochar on the rhizospheric nitrifying bacteria number in soybean
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Fig.5 Effects of biochar on the rhizospheric ammonium nitrogen’s content in soybean
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Fig.6 Effects of biochar on the rhizospheric nitrate nitrogen’s content in soybean
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