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KEA AR HEAE R4 T LDIR [k LR EY
BRI

FOoWD OERW FRH
ZHEE A % EwE"

(1 AR IF R S B R 24BE, BERt 210095 )
(2 VLV LERESE AT, B 331717)

2w i

mE DA 104 48 20 00 9 F 9 K 0 2 7 i 8 0K RS = (LR T 19814F ) Mt 4, &
F# A2 ( phospholipid fatty acid, PLFA) FIBIOLOG/M M RABFSE T AMEAE (CK) | Hujtifb AL
(NPK) KAHUESLAEEME (NPKM ) = Fii L 75 306 + MR M i vs 25 i s . 45 EW . K
$00 it Ak BE 0 A HILAE 5 M Y e Ak B9 PLF AR 49 1o A bt I A B, 9 2 900 6 A it S Ak 38 #5591 9%
309%; PLFAEMSTHr (PCA) WoRiEILGESE T B Mg a5+ i A4k, o NPKMAR B i T
B RIIMEAN G (G4 ) o HIAH . R ME A S 8, NPKAFRRE I 7§22 [RPHME 40 (G
AT ) BB, AN AT Ak BE A A A B T /A R B, CRORINPR AL B (A R T 4k T A
L 2 HENEALFEE] 3 AWCDIE (SF LA E ARk %, average well color development, AWCD )
FHH, NPKMA HEGENS 2 F - 8 6k A 4 B v o e VR A0 R FRBE o, 0 084 o - 398 o B A 0 1) S AT 1
MINPK AL B 55 T 3R it . I TIRE ZRE M0 BT IR e 2 B, NPKM AR BRIE I T 302k Wy #E 75
M2 FEPE, MINPKAL PR 1S A Wy 1) ZHREPEREAR s HIRPLFA S LIRS M ARSCHE 3BT s, R
PLFAR 5 -8 PR M A B E M C (p<0.01) , SH#EFRHIHEA R,

K17 KMEAE ; 2L MKAE 1 BEARIRIIER ; BIOLOG; RUEMRET; MM
FESES 0142; Q936; 0938.1 Xk ARIR A A

2153 2 T [ v STV R JEE 0 i DX A A b I
g, HM A M ALK 203 0T km?, 2185 b X Rh A Y
VERI VIR FE R 3, AE R T e B LA Ak s i) S 1AL
HpHAL, W HE S =, MEY 2 5 AE
FEHELA B Z BRSO IX Y
IKREFE R — LR Z R H I D

R W R B AR Sy, R
TR R EERE Y BRI
AR - EAE S AR LR 7R B — A AR bR
T LA HLJr A A7 B AR S5+ Uk, REX gk
AL AR A A IR E A0 T AN S, T R
KRN, HIk, Bl EREAESR

R ARSI (41201252) %)
T IR/E#, E-mail: jiaguojiao@njau.edu.cn

Ge AR A I PV S U AR AR O o ARk, LI
VIRE T 2540 B Z 060 5 T A9 52 B B N AN 224
FHTR, E RS F BT 4 R O
Jite N 7 RN 2 8 Xk = R A W i VR S5 R 1 5
Wi, &% SR WA HILAC G FH LA K AT MLBEAE E % Bt i
R MRS S A 2 R 0

SR, IR YRR S5 N o B A,
B, aliny A HIAE g3 37 07 IS 1Y i
A= WA B A AN R 4 T M S AROBR BT Y £
RS T O, AR SCHE T A
s K W IR IR ( phospholipid fatty acid,
PLFA ) FMIBIOLOGH A, DATLVY4S L0305 it N Y

EFE®A: B2 Wy (1988—) , B, iIFilHA, W54, FENFEHIEABBE . E-mail: xinxia_hgg@sohu.com
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KAE K E A (4G T 19814F ) AR 4,

IR AR WA [5] 4 i S Ak 96T 4S9 400 A 0 B 9 45 AR 1Y)
SEM 48 7 K 0Tt A Ak P+ AR A W 2 R R AR R
KRBT A AR B, DU Ry 44 S v e
YINE 3 B el e 4 1) 4 ol 28 %8 15 it 4 AR 4l o

1 MBSk

1.1 IR

I A TV VG4 LTI WF 5T T (116°20724”
E. 28°15'30" N) , J& Ty XA, F5
FEM LD 537 mm, 4EZE%&HE1 100 ~ 1 200 mm, 4F
ERIR17.7 ~8.5 C, i H (1H) FHRIE N
4.6 °C, A (7H) FH A K28.0~29.8 C,

BT Fr b MR, AR 25 ~ 30 m, BEESe L i

#z1

R BE25 ~ 30 m, Sy SR RIS 2T 3 X
1.2 Rt

KW MR B h T 198 14F , XK T tH i B2
(0~20 cm) HHEFALMER N : pH (H,0) 6.9,
FHHKE16.3 ¢ kg™', %A 1.49 g kg™', HELHES.27
HALE80.52 mg kg™, BEFIH P34
B, 40 S AN HEAR AT AR R (CK ) L it 2 A e
(NPK) . Ja & #EEFIAHLIE (NPKM) , BHAK)E
MR, BAAEIBKEL, /MR A46.67 m®,
BEMLIX L HED . A HLAE A Bl AR JE AR — Wi A, R
AL B IE AR K RS R T 5 oy BE R 4y —KGE
. ZACHIRZE (NG 46% ) , B & i i
MRE5 (P05 #12.5% ) , #IEHEMAS (K05
Ww60% ) ; AHUERRAE S, BRARIE, K
M BFVERI R “RE—R—4 " i,

mg kg™,

7K FE 1 A< [3] e BE AL 22 B e AR &

Table 1 Fertilization rate in paddy soil relative to fertilization treatment

AL Fertilization rate of each quarter (kg hm™)

b3

IRE WAL B -
Treatment Urea Phosphate fertilizer Potassium fertilizer
Organic manure
(N) (P,05) (K,0)
CK 0 0 0 0
NPK 196 360 125 0
NPKM 196 360 125 22 500

1.3 TEMHEXE

20134E3 H 18 H , T VLG4 41 3 5% T 41 38 /K
FH K 309 APk 2 A7 30 560 b R B2 45 AL HEO ~ 20 em )2
IR BA/NXSIERE 12041, HATIRA AL
P, fFEEN B RO . (EYIR R R A
HAbPE S+, 152 mmii 5, 52200 € A9 )
Bk, A, BT 20 CEHRA, HE—E
P E PLFAFIBIOLOG .
1.4 DHAE

IR AR AL TR TR

K,SO, 4RI 11 2R (R A W

K BEAVS MY ( Elementar Vario EL 11T, fE2E )

I, WA ECR LI E BE I E
BIOLOGI % : BIOLOGHE A it 4 1 T-964L

HH R Btk TS 0 28 23 A VA e S AR R A
ECOMZAZ A A 45 K F Classens ') iy ik, fil
FIBIOLOG A AU 52 ECOMR A FLAES90 nm K T
G AE

PLFANGE . ASCH0 R & IE A Bligh-Dyer 7
Ji. Kb Agilent 685074 (i (U, %%
S AR S  Agilent 19091B-102E Ultra
25% Phenyl Methyl Siloxane 25.0 m x 200 pm x
0.33 wm; FERERCN2 wl; JERETRIE H250 C;
HARAMAAR; EEAEKX 22 psi; WA
100 : 1,
1.5 #HiEkE

iz FiMicrosoft Excel 2007 }2IBM SPSS Statistics 20
RGN TR Gt 3 Hr, 8 HCanoco 5.0F1
Origin 8.04K {4471l &1
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WA AU (Rt I % 1 T £ 81 /K RS Bl A W v 254 9 2 A 699

2 45 R

2.1 KEAAREMAEAE TIEMEY PLFA 22
aE-A )

PLFA J2& 76 (R f A= W 400 i J5S 1  1 4l 43, %o
WBE R BUR, R T TS PLF A E 8 6 AT
Bt 7 b R RO TR L AN B R A B S TR A
Fy L1200 BardgettZE N LAy - HE R A A IS NG
7% T L FH A 2 7 A X 7 1) B2 P A T ) A A kR 2
P o ARSCHR I A B IF o 45 1 B gt T bk - b &
BRI AR HEY (R2) .

PLFA sy Hras R, KRR L i + 11
AR AE T W 25 R, RS2 NPKMAY L3
A PLFAR . HEPLFAR KA Y PLFA BB
CK¥JH BEWI (p<0.05) , 1M NPKAL I L A7 1
i, AR E B EKE (p>0.05) (K1) o #—
BT, A R R, A
R HEE Y BRI T0% ~ 80% , T EL T 2 15 i
YRR 10% ~ 15% , HA 43 J2& 74 v Al —
el A Zh A . o, HRROKRE 1 R P B
EEEEANSTR (i15:0, 16 : 1w7c, 16 : 0,
10Mel6 : 0, 18 : 1w9c, 18 :0, 18 : 1w7ec,

R WEMENENERRNGEE

Table 2 PLFA for calculating soil microbial biomass

WEAR AR T W2 br il T P2 Y SCHR R 5
Phospholipids fatty acids signatures Microbial group Reference
18 : 2w6, 9c; 18 : 1w9c; 16 : 1w5e HE Fungi [22]
10Mel6 : 0; 10Mel7 : 0; 10Mel8 : Iw7c; 10Mel8 : OTBSA T Actinomycete [23]
20 : 4wb6e; 20 2 1w9e J5 A 3% Protozoa [24]
il4:0; i15:0; i16 : 0; 117 : 05 al5:0; al7 : 0y
16 : 1w7c; 18 : 1wSc; 18 : 1w7c¢; 16 : 1w5e; 14 : 0; o
M A Bacteria [22, 24-27 ]
i15:1; 16 : 120H; 20:0; 15:0; 17 : 05 cyl7 : 03
cyl9 : Ow8c¢; 18 :0; 16 :0; 17 : 1w8¢
il4:0; i15:0; i16:0; il17:0; al5:0; al7:0 HERBHEEAN R Gram—positive bacteria [22]
16 : 1 w7c; 16 : 1w8c; 18 : 1wSc; 18 : Iw7c; 20 : 4 R m
HE G R Gram—negative bacteria [22]

w9c; 17 @ 1w8e

(] 40 Bacteria

o0 Il /Y& Total biomass

500 - b
450 A
400 1 ab
350 4
300 4
250 A
200 A
150 A
100 4

D

PLFA## PLFA Contents(nmol g

wn
[
L

S

CK NPK
Ab¥E Treatment

NPKM

E# Fungi
b b

(=)} - [~] O
1 1 1 )

ab

N
N

PLFA## PLFA Contents(nmol g™')

—
L

a

//

éK I\IIPK
KbFH Treatment

NPKM

e CK: ANHEAE, NPK: FifbAC, NPKM: A AHLUESILIRE Note: CK: No fertilizer, NPK: Chemical fertilizer only,

NPKM: Chemical fertilizer plus organic manure
BT AT AR AL BT + 4N T PLFA . FLE PLFA K PLEARYSE M

Fig. 1 Effect of fertilization on total PLFAs, PLFAs of bacteria and PLFAs of fungi in paddy soil relative to fertilization method
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cyl19 : Ow8c) , 215 BPLFAM60% ~ 70%
22 KEARMEBLEN LIRMEMBELEHN
A
X AN )it JE 7 =X - Sl i B s 2 44T E B4
SR (E2) , B—55% T FWr M 2 5TEkE 2
499.94%, AL TRMEARGWERFEL . £
B o T E 2arh, AR 3SR IE AL 3 = # TE
BR My B, U A i I R R T A W B 1
I3k, Hh NPK AR PR 5 CK AR BE Y 32 8434 b 18] B
SR, U 3K A Ak B A T AR T R 45 AR A AL

JER R, MINPKMAL B (1) 4 e A W v A B i
X 4o E2br, AS[a] b 3 A5 3k (6] 14 2 fl 5 50
F, AR ICAL 5 55 3k AR A e R, H
e MR RA M BRI EI2b AT AT, CK5 &
AE . BRAYE . AEEYE (GHUIHE G
B ) R A A R LR AR S B A S 1Y
R (Jef 2Eifm ) , 15 ELTE /40T L6 A ¢
PERS A AL FR T 3R . NPKMALEE 5G40 . 4074 .
FLTR Sk AR B R AR DG PR R,
NPKAR B G20 B 5 A PR

on

a ) X7
7
JEA:5h
BLR /4 NPKM
NPKM v 9
S A 9 < X
= z 3 IEPHEAI o
) I8 8 158X
8 & a ks EETR g
3 ¥ 2 A
v
% v
NPK O
3 6
O
5
it T
3 PCI (99.8%) 3 -l PCI (99.8%) 1

e PCL: BH—EW4y, PC2: %~ FWi4r, 4+ — CK, x —NPK, O —NPKM Note: PC1: First principal component,
PC2: Second principal component, 4 —CK, x —NPK, O —NPKM

%2

N [F it A Ak 8T i A PR 45 ) = B 23 A

Fig. 2 Principal component analysis of PLFAs structure in paddy soil relative to fertilization treatment

2.3 KEAREHEAEAIEX TIERE Y E 1 Th &

EE: R

AWCDIH (CPHEALEIEARLSE, average well
color development, AWCD ) =BIOLOGH I & ik
IREE B I A= R 5 i AR S 0y, AR T A=
BEE R EARTEE Y L B3R, AWCDIEINT N
NPKM > CK > NPK, &KW+ IR Yk no B ik
I PSR 550 I NPKM > CK > NPK, UiBAK 4
HUIE 5 AL AETR Jta A 2E 1 - S AR A= D 7 o Btk D2 1) )
FfeS, 3T LAY B R AR TE A, i
it FHARRE B AT T 38 v A 0y 0 R A 1 o

FILFH 45 A~ Bk Y5 W AT (B 38 3F Shannon—Wienerd

. Simpson?ﬁ‘%&ﬂ“ﬂMcIntOSh?ﬁﬁ*ﬁﬂﬁ‘%mu
WAV A Z e 8, SRR 96 h (4
Kol 22 0 ATa € W) 18l T B0 D A0 R
TER) 3BT o A Ta] ) B D5 FH 22 4 2 i 2505 B B e
T RERMUEY Z M ER A FETE . Magurran 29
f§ i Shannon-Wiener$§ 8032 B 5 ¥ Fh i A= )
04 & R W R, Simpson i BOW L £
TR REYS PR WA R, Atlas U0
Melntoishds B WA W) V& Y0 R 1 — PRy o
ZiREKW (R3) , =FhZFe M8 Eny 28 16 #
FA—F, Kk H: NPKM > CK > NPK, 5CK
AL, NPKMAL BE i 4 35 G2k W 3 9 19 42 48
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3 WU KR IR S T LT AR - A M v 2 M 75 £k, 701
147 ——CK —#—NPK —+—NPKM B R LR G0 O B B 95 KR R b i
o SR B, HARKF R E AT, MNPK
2 1} R 3 WA T R B T = R 4 R TSR B
2 =08} T K 300 B A TP A R G T R i %
52 o6l FEME.
& ..l 2.4 BEEPLFAS LM MOMAX
b i HAWR, AT AR E 0+ M
2 B LS PLE AT D 0 O 2
O % m % mo M 1 12 SRl BORAWTER. REWIRBRR M . K
it Time (h) LW, GUlE . Gl M IO PLFASRUEY A
B3 R[]t AT b B R AW C DA i st 1] £ 25 i - 396 1% Yrmbk . RIEREMEM, WHPLFAD T 5 ik

A AR T RE 22 FEPETE B
Fig. 3 Temporal variation of Average Well Color Development

and soil microbial metabolic functional diversity index relative

5 &0 gk Z A AR i — Sk, AT Ak
Primx . AR bR R AN SRR S R
AR B PLFA 5 898 75 (A K 1k 70 2

to fertilization treatment

R3 KUAREREHET LEBEDRGIES HIEELY

Table 3 Metabolic functional diversity index of soil microbial community under long—term fertilization relative to fertilization treatment

Ab ¥ Shannon—Wienerf§ £ Simpson§ X Meclntosh$8 %%
Treatment Shannon—-Wiener index Simpson’s diversity index MeclIntosh index
CK 2.904 £ 0.230 0.937 £0.016 5.63 £2.07
NPK 2.790 = 0.140 0.930+0.011 436 +1.52
NPKM 2.956 +0.181 0.941 £0.013 6.41 £ 0.90
F4 PLFA 5LEFHHEXMESF
Table 4 Correlation analysis between soil PLFAs content and soil nutrients
AL pon TR AR WAEMEY R MEY A
R
Organic - Readily available Readily available ik Microbial “Z Microbial
pH Total N
matter » P K biomass C biomass N
y (gke™) § § N N
(gkg') (mgkg™) (mgkg™) (pegg') (pgg')
HPLFAY 0.967" -0.066 0.897" 0.003 -0.483 0.900" 0.927"
4 HPLFA® 0.972" -0.034 0.9117 0.035 -0.473 0.909™ 0.936"
A PLFA® 0.813 0.061 0.812" 0.145 -0.340 0.819" 0.916"
HLIHPLFAY 0.529 0.580 0.530 0.663 0.166 0.470 0.629
HHPLFA/ZH A . . ) ) .
5 -0.842 0.605 -0.826 0.526 0.754 -0.872 -0.791
PLFA™”
G 0.820° 0.024 0.837" 0.093 -0.406 0.848" 0.935"
CHE” 0.792" 0.139 0.758" 0.249 -0.203 0.754" 0.867"

e U2 SR B W E KT, p<0.01; R 22 ik B W K, p<0.05 Note: ** Significant p<0.01; * Significant
at p<0.05. (DTotal PLFA, @Actinomycetic PLFA, 3 Bacterial PLFA, @Fungal PLFA, @Fungal PLFA/Bacterial PLFA, ©G"*

bacteria, (DG~ bacteria
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B, TIEAEBPLFA, 405W . GUIE . G 41 M
LR B PLFA & i 5+ 3 HLTOR 4 &1 W 3% 1541
5, JUH R B PLFAFICZE T PLFA &5 &3k 34 2%
X,

3 3 ®

3.1 KEEREN TIEFOMMEVENENF T
Nt NE T 3G I R A, R TR
NS, A0 A AE AR IR, RIS UE Y
AR TGS . AR TR, X TILPG L0 MK
L, MEAERTE—E B LR ISR A,
B 4 RN A ML P I SR IE 8 A, it IE A g
3 I AR AL S, P AL S
PERE TR MR e B s, VBRSSO A T
FILE . RIS, it AR 3 ] 3 i 4 R A I PLF A
PR RS . FEPLFARFIZE [, it N Ak B 45 AN i
JNEALFRIE I T 7R A BRI R (114 : 0, 14 : 0,
i15:0, 11Mel8 : 1w7c, 20 : 4w6c, 20 : 0,
20 : 1w9c ) , HA120 : 4w6cF120 @ 1w9e P Fh it 4=
YRR AR T IR A shdy, UL AEAE o T R AR 3h
WA . FEREYEGE L, SN L,
K AE se g 42 & e A e, A4E 5D
MV . L FCR R B, FRnl A PUIE 51k
O VR AR e B o X — S5 RS T AR o 45 A
ﬁﬁl [8] .
3.2 KHEAMERE AT LIRMRE MR TE LA R #2110

AHEFG R B, dw e B sl A )
M FEZE ST, A R EEEY) SR T0% ~ 80%,
M E A S MY R E10% ~ 15%, HAR &
R R — S8 S A S A . AR R (i15 2 0,
16 : 1w7¢, 16 : 0, 10Mel6 : 0, 18 : 1w9c,
18 :0, 18 : 1w7¢, cyl9: Ow8c ) S iRE, &
NEWiBR60% ~ 70% .

PLFA SV I F 0 B 0], KA A1 it A
WEBRATR, JUHIE AT HLAE 5 1k A YR it Ak 4 A -+ b
A RIS S5 M A T Bl A . i — i &
B, AN [ it R 5 = ORT A 498 fo A= W B 0 A R A [
IFEIA o CKAL 3 Y 1 438 B/ 240 B L f91) 60 ot S Ak 3
() S Ry, 3 R Y TR R A T B R O A
PS5, AL IR AT R SR AT Y B 22 R ] D S ELA
iz gl . A JE IT HOAT LR i b 19 3% T AV ) e Ak A
ALY, TR A I EE L ARSI R B,

NPKMALEE A, 35 A= S0 . GAIRE . B MK
LB A AR R BE I, TMNPKARFE A, Y
A GBI, X TREE TG A
202 BUR MK RBELLAL, BCA BRI EE, B
BE ARGy Ml 7 1 R 5 R A FIRE I LTI NPK AR BRI
THEpHIAL, HIEA G mEE, S5HPUEAIEIE i
ULBLLY (5 Ne R 879 2 A W D < i Ay = o e 1 05
PP SR GT AN .

BIOLOGE U /AT 2 B, NPKMALFRAE # T 1
SRR A W RE TR ST RR IR AR FHBE T, B T b
A= EE AT, T I it AR B RS T A ke
TR R g B IERCE M iE v . B 2R
BRI, 5CKA L, NPKMARFE ) 4 574
Y REE ) Shannonf8 88 ( E & L) | Simpsontg
B CHER e WA AR 2 B2 8 %5 ) Fl MeIntosh#E %L
(R —BEHR B0 ¥ b, T R A AT
AbPREN A RS . AR A R AR 2] T AR LAY
i, R HIEEAR AL, KA mT e A I AR
WAEAL S RER 50 . LR AT RE R T
HLAE it At AT IR AT Al A 40 R0 R 1) Al T 4
U, AT gAY A A, BHLIEX
A R —E RS RN, APUERER, deT
Aty A K IEEM Y 2 L, BRIk
BT BER MMER, SRS RUINGE TR P
A B e RN PR AR R 0, R K
W N 25 R, pHBY AR T X0 R HLIE 5 16 e
R 3 (BRI ) |, AR RN MY
ARG , E RPN B TS R
3.3 FHEE PLFA 5HIEFOMHEXM

IR A I REIE S A N R T, AR T
TR R AR Y E Y, TR A R D R v A
AN [ TR 5B 7 R R AR 2R e TR BRI, PR 2
[ REA — 80k AR —E MR =B X B2
S, LW FR 7 R 45 A RE A% B0 4 T H ) R - 1
T I RER 4510 5 3R A0 iR et . kit 1 ey
P A . R w AR . BPLFA . G4 %5 .
G YN A 5 H e e ik . FAH S HEAR
5, ULPAAE SR ST AR TE S PLEA B ik 2 1]
BRGF0—20E, rTRUHMAEY Y Bk . RS
b, TR PN . R . G . Gl
TR EIE DL A A ) B RRAE

WA, AR KB, JLTHIA M EFEPLEA
H5EHEAWUR A SR BN B E K, A PLUE
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334 B W RKWIRRIG AL A5 8T 208K R L o W v 4 i 22 1k 703

AR LAY E R BRI R, Wk
UERH T A AT A SRR SR R A, S
SEAC Ty, YRS R R EAF PR, DA SR
AR ERAE S, X —E8 RS2 IS
SR 0 AR, ARBIRST R AR 4 % B
YR A SRR HRA T LB, LR
HE W) A A At B L S R [B) A7 AR 2 3 O A
KA, AR PLF A5 O S A 3 09 TR A
K bR 2 T AR B IG HT E AR A B
B BE A AR LR R B . RAR— B AL
R L R =, (AT B KA L A M OF R
RS BEZ e, B DURCAE B R R
R B AE SR A B

4 4 e

BN GRUDS PANIE I PTER VARW EA e Sy & 131
T R AR T, A ET AR R
Y T 05 S BT A W R Vs 45 4 & R
Ak, Tt B AT LA A ARG 0 T /40 B LA, 8 - R
Y a, Hrha RS EIR A A TG4 |
FLIH . R KRS, Stk IE A R T
G R K . EFXHT P LMk RE £, K9t
FRRE 5y 3 i+ S i Wy B R A, A RUE W A A2 3F
By e AR, S AT RERR ARG i, WA
HLAE 5 10 AE TR e o 3 1om 3 A i, 1
TR AB IR A FHBE T LA SR VE e 21, e B2
1Tt FH R 283 T DA - S B R, TR
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THE CHANGES OF MICROBIAL COMMUNITY STRUCTURE IN RED PADDY SOIL
UNDER LONG-TERM FERTILIZATION

Xia Xin' Shi Kun' Huang Qianru® Li Daming” Liu Manqiang' Li Huixin' Hu Feng' Jiao Jiaguo“r
(1 College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China )

(2 Red Soil Institute of Jiangxi Province, Nanchang 331717, China )

Abstract Based on the long-term fertilization experiment in paddy soil ( started in 1981 ) in the Red
Soil Institute of Jiangxi Province, China, effects of fertilization methods ( CK: No fertilizer; NPK:
chemical fertilizer only; and NPKM: chemical fertilizer plus organic manure ) on soil microbial community
structure were explored using the phospholipid fatty acid ( PLFA ) method and BIOLOG technique. Results
show that the soil applied with NPK or with NPKM was 0.91% or 3.09%, respectively, higher than the soil of
CK in total PLFAs. Principal component analysis ( PCA ) of PLFAs shows that fertilization promoted changes
in soil microbial community structure. It increased the populations of gram-negative bacteria ( G~ bacteria ) ,
fungi, actinomycetes and protozoa in Treatment NPKM and the population of gram-positive bacteria ( G*
bacteria ) only in Treatment NPK, while the ratio of fungal/bacterial was found to be higher in CK than in
Treatments NPK and NPKM. The microbial community structure in CK is very similar to that in Treatment
NPK. Comparison between the treatments in Average Well Color Development ( AWCD ) shows that Treatment
NPKM improved carbon utilization capacity of its soil microbial community, and hence overall activity of
the soil microorganisms, while Treatment NPK weakened activity of the soil microbes. Shannon-Wiener,
Simpson and MclIntosh indices show that Treatment NPKM increased soil microbial community diversity,
while Treatment NPK did reversely. Correlation analysis of soil PLFAs and soil nutrients shows that soil total
PLFAs was extremely significantly related to soil organic matter and total nitrogen ( p<0.01) , but little to soil
readily available nutrients.

Key words Long-term fertilization; Paddy soil derived from red earth; Phospholipid fatty acid

(PLFA ) ; BIOLOG; Microbial community; Diversity
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