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FETRAE THRAEM 3 ~6 H, LR 261 d, RAEEH
PR X S MR ) R+ 2SR & B TAE U241
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T 2010 4 3 A BEASFIERT, 7618 79 B Bl
PLEERE 5 MARERMERFES  RERZ0~20 ecm +
B, FEMXCT, PR IR o] WL A 40AR S5 BB 403t 2 mm
TR A, P AR A R A
MLk 21.3 g kg™ ', 2% 1.9 g kg ', &5 0.6 g kg ',
4B 6.0 g kg™, Bl f# AL 160.6 mg kg, 1A
52.0 mg kg ™", HERLEN 175.0 mg kg ™' ,pH 4.5,
1.2 RIEigit

R % CK, G, C, L, Al A2 A3 GAl, GA2,
GA3 .CAl ,CA2 .CA3 LAl .LA2 LA3 3t 16 Ab3,
Hh#j4 5 (G) EHER (C) RBTR (L) EEE N
C 1200 mg kg ™' (Sigma 2 A=) o B AR
i (A1,N 120 mg kg™") \H1EE (A2, N 600 mg kg ™) |
T (A3,N 1200 mg kg ™') =K, AR LLRTS
BRI R A3 A2 B R B IR R (AL) &5
T BRI A (JEPRIEH) 0 ~ 1 em 2 ~3 em 4
TR S K,

43 5l R EL 200 g 7f 2 mm ﬁ«ﬁ?ﬁ/ﬂm$i, HT
1 000 mI¥EH A, 857 38K 43k H [E) 4 g 7K
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NaOH 1) 10 ml FF il 28 5 /N0 o B T 355 50
PO KRG FR N 55 2 B, T 28 = 1°C e TR H B
Fi. TEREFRINEE 1.2 3.5.7 .14 21 .28 35 KEUHA
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2 ml, 007 % 3 K s 7, P M TR T A A AT €8T
& o MR CO, MR THE B 5= 1 N - A HLEK Y
ik, LR 3 ER

T A Y IRE 2 R R A BIOLOG A9 A
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AR B SRR Z 5, A R &
B A BRI AE M, TESEFRES 7 KSR 35 KA,
L NI TR S B 1 N X )G SR 7 G
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0.05) ; T i3k A= ) A= W 2 A o3 0l e xR i T
25.8%~172.7% (p <0.05) 2. 7% ~26. 8% 5%, 2. 9% ~
70.1% (p >0.05) . & &R M T U 20 21
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AT 38.1%~93.8% 52.2% ~ 106. 1% 8% 11. 3% ~
96.8% (p >0.05) . & MR H & T U In o 2 b |
LR BT ZR AL B, LA W A W i o ) A
TR (A1) AL HEEE = T —19.4%~5.8% | - 15. 6% ~
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Fig. 1  Changes in soil microbial biomass carbon in the soils treated with nitrogen different in application rate and

carbon of different sources
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Fig.2  Changes in soil microbial biomass N in the soils treated with nitrogen different in application rate and carbon

of different sources
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Fig. 3 Dynamics of CO,-C release rate in the soils treated with

nitrogen different in application rate and carbon of different sources
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Fig. 4 Dynamics of cumulative CO,-C release from the soils treated

with nitrogen different in application rate and carbon of different sources
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AL, At AL B8 AWCD {H 38 8/, 8 I 2 8
YR ARBURBIRAL B AWCD fEL 2 B BSn
BRI AR M ALBR SR B R, i T pH B
AN NH, R R AR S5 R S e 1 A x5
AR, e AWCD {8, JUHE P REAR
(A3 Fl A2) % 4b 38, H AWCD fH — 1 Ab FHEAR A K
VL 20t 168 h IR LLS , AWCD (AR SR A i
0. 4, IR [W 5 U8 5 i AWCD {E A7 Fr Fh &, (HAR
&,

ARV Z2 B 1 48 BT LA R 43 M7 3 3R
REVE Y DNREZ AL, LRl T 3R UE DRI 2 4F
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Fig. 5 Changes in AWCD of soil microbes in the soils treated with nitrogen different in application rate and carbon of different sources
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Table 1 Changes in soil microbial diversity indices in the soils treated with nitrogen different in application rate and carbon of different sources

MclIntosh F5%

MclIntosh indices

Simpson F§ %L

Simpson indices

RS Shannon F§ %X
Treatment code Shannon indices
CK 2.15 +0. 70def
G 2.55+0.20cd
(0 3.05 +0.03a
L 2.94 +£0. 04ab
Al 2.25 +0. 29cdef
A2 2.07 £0.07ef
A3 2.36 =0. 18cde
GAl 2.49 +0. 20cd
CAl 2.92 +0.01lab
LAL 2.96 +0. 03ab
GA2 2.63 0. 02be
CA2 2.35 +0. 08cde
LA2 1.95 +£0. 05f
GA3 2.48 £0.02cd
CA3 2.43 0. 07cde
LA3 2.45 £0.07cde

0.76 +0. 23cd 0.36 +0. 39j

0. 88 +0. 04ahc 1.11 £0. 49¢f
0.95 +0. 00a 3.19 £0.07b
0.94 +0. 00a 2.80 £0. 20¢
0.81 +0. 08bed 0.45 +0. 21hij
0.81 +0. 02bed 0. 66 +0. 21 ghij
0.86 0. 04abed 0. 68 +0. 13ghij
0.87 +0. 0dahe 0.82 +0. 21fgh
0.93 +0. 00a 3.68 £0.17a
0.94 +0. 00a 2.45 +0.00d
0.91 +0. 00ab 1.24 £0. 06e
0.84 +0. 0labed 0.76 +0. 04fghi
0.74 +0.01d 0.71 +0. 04ghij
0. 88 +0. 00ahc 0.42 +0. 03i
0.86 +0. 02ahc 0. 60 +0. 03ghij

0. 87 +0. 0labe 0.91 =0. 06efg
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Fig. 6 Loading of factors in principal component analysis of the soils
treated with nitrogen different in application rate and carbon of different

sources after 96 hours of incubation
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IS IINET 4 25 4b B H: Shannon , Simpson 1 Mcln-
tosh 5 B HA &b BH 2 w57, 150 BA B % 409 1) Sl A= 0%
PR ROR B P BB R R W T AR [
W IEAL PR Shannon |, Simpson F1 McIntosh 8 534745
SR P AR Ve Y R AL R WS A [ e
BA—ENWEMN BRZFARE, Hlﬂ*ﬂr%‘%ﬁ
W G, RO W AR KR e 2 R R
O

4 4 it
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EFFECTS OF ADDITION OF CARBON ON MICROBIAL PROPERTIES AS
AFFECTED BY SOURCE OF CARBON AND N CONCENTRATION AT
FERTISPHERE IN PADDY SOIL

Li Fangliang'”  Li Zhongpei'”" Liu Ming' Jiang Chunyu'
(1 State Key Laboratory of Soil and Sustainable Agriculture ,Institute of Soil Science ,Chinese Academy of Sciences ,Nanjing 210008 , China)
(2 Graduate University of Chinese Academy of Sciences , Beijing 100049 , China)

Abstract The study on changes in microbial properties as affected by addition of carbons of different sources and N
concentration at the fertisphere is of great significance to understanding of effects of carbons of different sources regulating
nitrogen transformation in fertispheres different in concentration and improving nitrogen use efficiency. Samples of paddy
soils typical of the subtropical region of China were collected and treated with ammonium sulphate at different rates and
carbons of different sources, separately to simulate different fertispheric nitrogen concentrations. The treated soil samples
were then incubated in lab and analyzed for changes in biomass carbon and nitrogen of the soil microbes , nitrogen minerali-
zation and functions of the microbial communities. It was found that after 7 or 35 days of incubation,in treatments high in
N application rate, addition of glucose, cellulose and lignin separately increased microbial biomass carbon by 5. 0% ~
126.8% ,17.5% ~210.9% and 14. 7% ~ 210. 0% , respectively, and microbial biomass nitrogen by-15.4% ~ 109.3% ,
32.0%~173. 1% and —34. 2%~ 194. 8% ,respectively,and in treatments, medium or low in N application rate addition of
any of the three types of carbon also stimulated somewhat increase of microbial biomass carbon and nitrogen. Regardless of
fertispheric N concentrations , the treatments with glucose were the highest in CO, emission, those with cellulose came the
next and those with lignin the last. BIOLOG analysis showed that AWCD value and Shannon, Simpson and Mclntosh indi-

ces were all quite low in treatments either high or medium in N application rate ,and they were increased after addition of
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carbon. In treatments with carbon added alone or treatments with carbon and N fertilizer added at a normal rate, AWCD
value , Shannon , Simpson and MclIntosh indices were all relatively high. In treatments high in fertispheric N concentration,
addition of any of the three, glucose, cellulose or lignin increased soil microbial activity. So, in the current condition of
using large volumes of inorganic N fertilizer, it is advisable to use organic manual in addition,which helps reduce the risk
of nitrogen loss.

Key words BIOLOG ;Carbon source ; Fertisphere ; Paddy soil ; Microbial biomass
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