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Abstract: Based on the monitoring of soil fertility, this paper studied the characteristics of microbi-
al biomass C ( MBC ) and N ( MBN ) in paddy soils derived from different parent materials in Hunan
Province. The results showed different fertilization systems had different effects on soil MBC and

MBN. After 18 years fertilization, the MBC
trend, with the sequence of paddy soil deriv
nary red earth > from limestone > from shale

kg ™", while MBN ranged from 8.7 to 70. 7

and MBN in different paddy soils had similar variation
ed from lake sediment > from river alluvium and quater-
. Soil MBC content ranged from 259.5 to 864.4 mg *
mg + kg~'. Fertilization could increase soil MBC and

MBN markedly. Organic fertilizer was the main element for the promotion of soil MBC and MBN,

and combined application of organic and inorganic fertilizers could obtain the greatest effect. The in-

crement of soil MBC and MBN after applying inorganic fertilizer and its combination with organic

fertilizer was 407.6 and 59.2 mg - kg™,

in maximum, and the maximum increasing rate was

102. 8% and 514. 8% , respectively, compared with no fertilization.
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Tl I TG Sl R B4 ) - S W B Ak 2E )
SRR BT A A 0 S B AR N 3
SR G RUEIE bR T L IR R
BEFE , FEOM2 RURN i (0 1 BR AR P A R AR
FIAEWANJ7 1 - 1) HEGA P b T 5 i &L B
AR ) T AW B ) SR AR ) S5 R A A
B 5 AR Z A — P R,
X R BRI A SO — e R AR S
PRI 110720222300 )+ U W+ A LR OB
A e Ak A 2 b 3 A 80 A M B Y O
PSR ER A TH( EEE R ) H IR R
I Py AR i — M 100 ~ 500 mg - kg ', b
AR ST 0.5% ~4% ; HIEMAEY A S
TIEREN 2% ~6% ; TIEHEY R G A
(1% ~5%" >, + i A Wi ) (4 22 5 B e
ANT] 3 B 46 A A L A O 345 R 2R 1 AR
gt T2 it B AR Sy B e VR 7 L A3 AR
JIE BT B, R A PR A AE Y R AR K
ISR, B W98 20T, it AL AL B+ 33 A o o B 2
1o T AT E Ak B A AL AE RS FF 8 (4 S0 2 it 2
RO ARAEMEY RS FFIE H )45 = 1 35 sk A o R 3%
S TSN i P A S
HHERAE W O KR IR (BT X KRS 1 iAo
TUjEgE /L | T X e A 28 R GETEAS [R A it T~ 148
A AR AR (G AT 5 U B /0325 et R
SCEREBIRE A 7 R F S0 4 30 e o7 W s, AF
98 T AN AEHE it AR A 25 R G I A etk
RARA R e, IS XA A S R 5+
A iR R A IR R R AR AL

F1 RESASESEG FERE D EXB R TR

2 MB5FE

2.1 it 11

AR 1 1 R I v U BT A X
TS MR 7 A E S YR HRE 0 W A
S AW o B R AR S B R A
FRLARDLLZ 1. IR I F 1986 TR, Wit & —
. OH 6 MEHEBEE AR 1 )X CK ), AR
2 )NPK, 2R FHI 4 it B A, AR Wl o5, 43 77 43 it
AR FAVER S 55 B 75 K &, B 28 it FH S Bl NPK
NEEHY & AC IR &=, i A &4 300 ~ 375 kg -
hm =2 8 A0 FH 2o W 2 45, it 05 b 24 ~ 54 kg -
hm =% 5 B FH UL B4 ity 136 ~ 268 kg + hm ™
Z 18], 3 )WL EE( CD ), #K 24 4 Bt i i NPK
ARE K AT AILAE o it FH 2 A kb 47, IR R PR 2R it
RN 225 ~350 kg + hm 7 WAL A SRR 4, it ik
K 20 ~40 kg - hm 22 [A] 5 45 A0 FH AL B it B
H 75 ~150 kg - hm >, A WAL IG5 K FE RS FF A
A AR R IR ) s A HLIBEAR T B =AY 30% . 4 )
FEATIR (RS ), i 5 NPK Ab B 25 45 560 10 16 R 75
FF. 5 ) A HLIEC OM,, ), LA NPK &b PRt 20 & A bR
WAL A S B 30%. 6) 5 & A HL e
( OM, ), LA NPK A3 i & i o dn o, A HLIE A R
Y 60% .

2004 4F 11 H ROk, 78 4R 50 OR 4 +
HERZ(0 ~20 em ) IR A FE . 78 AR TR
T, B & T W gh FE AR IR, SR, 3T 2 mm
i, e ABEIRA P A . FH DU 431 B a3 100
H i , 25 .

Tab.1 Climate condition, cropping systems, soil types and soil properties before experiment in all experimental sites

Homi [ kA AP EHARR FKE pH Al 2H 20
Site Parent Soil Cropping Annual  Precipitation Organic ~ Total ~ Total P

material type system mean ('mm) C N (g-

tem(perature (g- (g- kg‘l
C) ke™') keg')

I CHLEEIR R ANy -
Linli Quaternary red earth  Yellow red earth Rice-rice 16.6 1674 >- 80 17.58 2.01 0.38
W F fif e F-HE
Hanshou White eel soil Rice-rice 16.6 1678 3.21 19.26 219 0.51
) a2y n| Jal vy 7
Hrfe i o L) Y A A-i 17.0 1568 520 11.33  0.92  0.60
Xinhua River alluvium River sand earth Rice-rice-green manure
R FALR -1l 17.2 1553 520 1710 176 0.56
Ningxiang Rice-rice-rape

S Ly = E
kg BB SEH *ﬁ*ﬁ 17.1 1586 7.49  19.26 2.74  1.13
Nanxian ~ Lake sediment Purple soil Rice-rice
—p b 1L =y S S
AK R R -4 16.7 1419 778 23.20 251 0.59
Wugang  Limestone Blue soil Rice-rice-green manure
BEIT. HRTE e H it
Taojiang ~ Shale Yellow soil Rice-rice 16.7 1681 6.10 19.40 1.91 0.65
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2.2 ATk

DT e KRB 6 M RT it 2 mm Y 1 R
i, B 25 o BEF ) I/KIR AT = IR A T
+ = 40% i M AT R K B, TERRUE S R (25
C 100% 25 IR E A LR N )R 55 7 d. BUH 3
AEEZ TR AT EZE(24 h), B8 H 1
B2 @5 52 B A K, S0, $2HX( 300 r + min ™' E%
30 min ), 53 3 £y H3%EH K,S0, $#2£HL W H 10.0 ml
iR RO, K, Cr,0,-H,S0, 783210 2 $2
B, 55 B 15 ml $2 B0, TR B3 I 42 B

3 e LAGE e 280 K 2.94 )8k K (2.22), 115
THERUE YRR R S LK 2 E A2 B
KH K, Cr,0,-H,80, 7551k ¥ [k Rk IR 64 4 ol
TR AE .

3 BRE5HM

3.1 AN[RIEEBR HR TH AR S R G IR A e
B R 2 5

R 7 A AL I A S A R ik
T 2. WK 2 ATLLE AN RRE UK B RS H
IR PR A 2 e, L R e R
N IR KB KA > T AR A 2R O 40 21
TRE KA L > A5 KB RKRE L > BTa &
B KRS . e e AR W R S A

x2 BHIEMEMEVRNSE

259.5 ~864.4 mg + kg ', X EBRHARE T LT
(RS A I 25 S5 BT B W) — BB & B K
i A PR T s 0 25 5 LKA R it A AS TR, A 0
T LR ) B R IR AN [R), A5 5512 0T 3 o R ) B I
REHWKREL. T AP v By, JoSH
AEGTILI T, T S FE BTV i, R IERUE DY)
AR 2E S BBt T 25 S TR IV S5
F BITE B X, L A 49 o 5 A SR A LS AH L
PRI T LA FH 38 W ik A 22 5 (R R .
M3 ATLUE H, ASRBE T & E KRS+ 4 4%
MAEYRASTEAHEES, BB IEA L 1
A R — 3, LS AR EYE Y 8.7 ~70.7 mg
- kg AN[AI IR R] —BE BT R F KRS L A R
Pt B A 25 5, 5 - SRR o 1) 72 AR
JP AR S I A W i R A DR A e A
HAH AN R A 28 5. Ban, g b AR A& &
F7KFE 1 CK 5 NPK Ab# + i A= 4 i (5 &
&> T % miAHLIHLE A ( CD.OM,, .OM, ) & /%
FHA H AP+ SR E Y B A &R T 5 > Bk
3.2 ORIRIGEACHE it % A A= 25 R 40 R W i
[N
TR B A 3 A b BT O LR BIAR N A
& A LT R I BR B 4, AT sk £ SR 4y
A RCRBCAAE YIS M, B AR R RE B I R e 1 1
AR RPN TR R TR () S . TR
Wy B e A A BT 9 AR Ak , 2 B EL AU i -

Tab.2 Content of soil microbial biomass C in paddy ( mg - kg™ )

+J: Jfi Parent material Hi A5 Site CK NPK CcDh RS OM,, OM,
Hugla+ 7% Linli 337.8 389.2 436.0 636.7 685.2
Quaternary red earth X 73 Hanshou 350.0 393.9 496. 5 567.3 549. 4
FOIRR A T % Ningxiang 456. 8 537.6 631.3 593.0 740. 6 864. 4
River alluvium Hrfk Xinhua 268.3 310.3 320. 4 344.0 352.5 412.2
WIFHY) Lake sediment g & Nanxian 352.9 515.0 503.0 635.0 649.7
£ K45 Limestone W) Wugang 273.7 331.5 367.3 435.7 481.3
T Shale BEYT. Taojiang 259.5 304.5 315.8 310.5 336.6 360.7
3 BHIEREVEVERNSE

Tab.3 Content of soil microbial biomass N in paddy ( mg - kg ™' )

£} Jii Parent material Hi A5 Site CK NPK CD RS OM;, OMg,
S+ 74 Linli 23.7 31.6 37.2 34.2 43.0
Quaternary red earth X7 Hanshou 10. 6 15.7 16. 8 37.0 40.7
SRR AL T % Ningxiang 11.5 18. 1 30.8 29.6 60. 0 70.7
River alluvium 4k Xinhua 17.6 22.1 24. 4 24.0 32.4 35.1
WFW Lake sediment 5 E Nanxian 11.8 33.8 38.9 51.6 62.7
£ KA Limestone X Wugang 20.2 24.5 25.0 44.0 45.8
ML #r Shale BEYL Taojiang 8.7 19.6 25.2 22.5 27.1 29.3
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TARRR . (A R AN (] - S A
TR ORI W i A - S AE P R e 1 —
RAEFT R 2 T LI H, 28 18 4 B AS [+l it AE Ak
MR HASRS HIEMA Y R E T WA
fb. 3R YRk S CK eI K Wit Ak e
( NPK)W] LA S $2 5 H e A= M) il & /2, 5 CK
FALG, G2 ) 6 B 1 e R A9 3K 162, 1 mg - kg™
(B ), /MY 42.0 mg « kg ™'tk ) s > 154G A
( CD )BERGE A b NPK Ab B 396304 1 ik 15 B AIK
Ah, HE R S A T NPK AL HE R e R R
£ 102.6 mg * kg '(IFE ), Fe/IMY R 10. 1 mg -
kg OB ), (33 B I o 1K AN it A Ak 3L 5 A
AL A PLTCHLES A it OM,, . OM, )Ab 3+
SRR W R S R, HE CD AR BEIE I 200. 7 mg
- kg AMLHURECA HE A, — 07 H T A S A
PUBRIR , B i I A ML & a5 o — T AT Ak +
67 8L IR G 2 NI L /7 G b G L 7/ R O i e w3 Ga )
AR MR IR R

b YRR AR E R SE
TR EIEA S A B P e 25 T2 R T VR
AR TR Y AR F AR TR TR
WA (H B T A i AU SR e R L - A LA
stz 2, B R0 A/ Ook A T 3R Y
AN 2 ATUE I IR TT iR 18 4R,
Al AL PR+ A Yy A A e 22 R, LD CK
AbPRIAR s AR B & B KRG L8 — 2 S,
Wi #) 23.7 mg - kg™, AKAIIL A 8.7 mg -
kg ' B BRI A SRR AL IR 25 S Y 5
Jiti NPK AT LAA 8 & H IR A B A S &, S5 A
NEALFR L AL, - 3 A W A & s T
22.0 mg - kg '( FE ), HiE R 1. 86 £iF, Ee G IN T
4.3 mg - kg 'C X ), #2121, 3% ; (LAE S5 A HLAE
Be At FH L BEANFE T A HLERIER , ks T IR Py BE
PR, KRR T SR M A T 0 ST 1Bt
JIEL 32 B AR A AR f it FH 2 b NPK AR BRARG , 1h T RE 4R 4R

BB 43R AT 14 FH AN FH 2D 2 (8 4 SRR, PR oAt
YA NPK AR B, OM,, Al OM,, Zb 2 i F 4
AREERHIE X e e A HLAE AL IR, A F)F L g8 8%
JIE, 76 BT AT e A Ak 38 v - 35 A W i R e RS
RSN T LR 578 HLAE A 3 e A it FH i 3 6
AP A T R AR A, BB A
HEZ WA AR R A S AR i
BB [, A N M9 /b T 3E i NH, 4% & F NO, -
IR LA K B A A IOt 20 5 2 A 1 A R R 2K i %
P R RN s AR R AR R RA
BT, B 1K GRS e RIEAOD Rl & SR E A
AL =9
3.3 AHUEXREHAS R HIEBUE Y Rk A
Al

SR Wy e e 2 A AT P PR R
oy RSN EEORE. — RIS ERARE
(A HLAIE A 3R, - SERUE P ik RS R A
XFRERE ), 35 AR I b S s o - I R R AR )
ARG BSR4 - S LA £ B A L) T e A
- B A R R AR ) 2 2 - R )
S U SR, T i) R P AR R i
FF i) 00 == o T A LA R B TR A 202 L R+
IR B AR AR AL

M2 F13 3 AILLE L, R RSN A LY
JCFEAT PG F A RS ) Ab 21+ S8 5 A ) s ik
RS CK Mt A LA — @ 4, (53
T CD FAHLICHLAL BL A it ALC OM,, il OMg, )4b
B AT UL, A HUAC A AR 2SR G e W ik A
R ERPE AR 0, i L A AR 2
JRA R

M4 a LB, 5 CK #HEL, RS &b B+ 3243
A RERIE N 19. 7% ~ 29. 8% , {3 A= ¥y A 4
36.4% ~158.6% ; A HLIEHLIEELA( OM,, ) &b H +
e W R N3 1. 4% ~102. 8% , R YA

F4 ERAEVIELESTERABMENENER AHBRE

Tab.4 Increase rate of microbial biomass C, N between the treatments of organic manure and non-fertilization ( % )

IS b s il kA & C Microbial biomass C i A A Microbial biomass N

Parent material Site cD RS OM,, OMg, CcDh RS OMj, OMg
LR 78 Linli 29.1 88.5 102. 8 57.0 44.3 81.4
Quaternary red earth X7 Hanshou 41.9 62. 1 57.0 58.5 249.1 284.0
SEIRRU ALY T % Ningxiang 38.2 29.8 62.1 89.2 167.8 157. 4 421.7 514.8
River alluvium AL Xinhua 19.4 28.2 31.4 53.6 38.6 36. 4 84. 1 99.4
HIFRH) Lake sediment 4 H Nanxian 4.5 79.9 84.1 229.7 337.3 431. 4
KA Limestone X Wugang 34.2 59.2 75.8 23.8 117.8 126.7
ML Shale BT Taojiang 21.7 19.7 29.7 39.0 189.7 158. 6 211.5 236. 8
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A 81. 4% ~514.8% , X it — 2 R A HLILHLE
i 43 5t P S 4 e ST M 3R A A T R I it
AHUE A HLICHLEC S s AL B, DA SAS [F] B BT E A
Iii) 3t ok [] — b B o % 3 AR /KRR = 0 3= 9
TR R IEROR I I 22 5 G S0 R AR
Pzt 2l + LT T 2 SRR AR DR , -1
A Y R ROR A 22 50K, 3K T RS2
NIRRT 2 1 AR T 25 5 DA R[] — b B S ZE AR
Ivi) e 35 14) 5% AR E RN AR AR AR TR) s B A PRI, 7
e FH 3 A 355 R s i v AR AN [R] - 438 (4 B 3 R
5 SR RS T 5 T RS it K 38 B A LS
MLAEEC A LA,

4 &

1) A [v) by 38 AN W] B B & Y A 38 oA W A=
Wyt RO T it %) B R B A% S B E A )
S o AT R AR & B KRS £ > iR
WA UL R BERIKRE L > AKERER
KFE L > RVTUE & B KRS .

2 ) K I AL i A W e R AR R AE ARG
(7K AN FIF 5857 43 0 e 4k 553 Ak, 1 0
NPK ALAE , o] $2 5 39 A4 AR 7, 4 F 39 3 Ak o
e R BN, B 5 - 5% T

3)A ML = FF T SR ) ik R Y 2
Tl 5. A HLICAHILAE B G i FH 2 32 = A - S i
Y EaR R GRS FRE A B B T
A HUAE By e )07 7 B 45 S5
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