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Characteristics of Phospholipid Fatty Acids of Soil Microorganism under Differ-
ent Plant Patterns of Soybean
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Abstract ; Phospholipid fatty acid (PLFA) method can accurately express soil microbial groups and biomass. Tt is a rapid and
reproducible analysis method of soil microbial community structure diversity. Based on the long term experimental field at Hai-
lun Agro-ecosystem Experimental Station of Chinese Academy of Sciences, soil microorganism community structure was studied
at the flowering stage, seed-filling stage and maturing stage of soybean using the PLFA method under 20 years soybean contin-
uous cropping, rotational cropping, normal rotation and bare land. The results showed that total PLFAs of soil microorganism
increased under 20 years soybean continuous cropping. It was significantly higher than other rotation systems, especially at the
flowering stage (10 327 pg-g™'). There were no significant differences in total PLFAs at the flowering stage, seed-filling
stage and maturing stage of soybean between rotational cropping and normal rotation. Soil fungal PLFAs, bacterial PLFAs and
Actinomycetic PLFAs had the similar trend compared with total PLFAs in the whole growth period of soybean. But bacterial
PLFAs/fungal PLFAs under 20 years rotational cropping was significantly higher than other rotation systems. It indicated that
rotational cropping could induce the increase of bacterial PLFAs and decrease of fungal PLFAs. Principal component analysis
(PCA) was adopted to investigate the main soil microorganism PLFAs. PC1 explained 45. 5% of the variation, PC2 explained
20. 6% of the variation, which helped successfully distinguish rotational cropping and normal rotation from 20 years soybean
continuous cropping and bare land in the principal components scores charts. It indicated that 20 years soybean continuous
cropping could change soil microorganism community structure. However, soil ecosystem kept relatively stable under 20 years
rotational cropping.

Keywords: Soybean; Rotation; Phospholipid fatty acid; Soil microorganism

TIERA N LIEDIRE RS REMRREN A AR SRR R 2 REVE XS T b R
RACREA SR BEMER"  ET RS 2RO = H A BB L, TR R TR
fifp LI B ALY AR e SR B HEBI R RIERUEY AR, SR G B X R UK R
M % 25 AR L SR AR AL I R i de Ak, B h B W B PR 1 e 4 3 PR Y 34

I#s B #1:2014 0704

EL2TE hEAER AR TR E 7 1030 H (kzex2-yw-408-3) ,

FE— BN Wb (1987-) , B 1+, EENF HIERUESHIE. E-mail: invite734506@ 163. com,

WRAEE VP (1958-) , 2, WF5T 61, 1S, 3228 DA S M W 28 o0 3 VR B A ) AR S P R B SY . E-mail: xyll

@ jga. ac. cn,



34 Wk A AR AR AR R S My i s R A iE 443

VERERG . WA ME AN K ED s R
AR Y (L U (=R i ok 3/ QA EE R i (A S k=2
AR B, I FL A 6 A A K A o A
o VERIRCAEREU R E MRS, A A T ED A K
P, xR E Y A Y, SRR
b e Ak, X A U S A 0 A A
PRI R 4 22 T At A 0 i G 18 i B — 5 R 4 b
VERR' o ABFEA R, K kN2 5 AT 5 1
Ja , BRI Y 2R TR SO B L R
F T2 H T MU R R B

AR, Bl 25 A BEGRE 5 Ty kI OR T ek
HE, EHEAE Y AT E AL G R B IR R R A R
FUAR 5 V5 R PR B R il 3 kA 0 s 25 A8 Ak A B
S ( BIOLOG ) FUHFIAS[R] (4 DNA B 3 7 371 45
FNTHCAE W T T A 2 S G A M B R R R R K v
(DGGE) 45, {RA& 584 B 7 ik 4 MR E P H5 34
5t ) B 0. 1% ~1% , BIOLOG il DGGE %
FEARAENT 1 e A Yy B A A A TR 40 i b Lt
A —EBIBRBIPE . NG S 2 ( phospholipid fatty
acid , PLFA ) &3 23 BT B2 AR 2 30 4F ok & i o 1 —
iRt i) R SRR 43 B 0, T L A A 1 6
W RER AR . BEIR BE R (PLFA ) J& 3% IR i A= 4
20 B R P FE A ), AN () 2 9 A 4 T el N ]
(AR 7 A R TR (4 PLEA . 41 P A B RS 2
FEF R FAEE , (A0 AE T J5 B0 b 2 50/ Nt
P T B /K A R RS T M , PLIA. o G o 8 fie | W g
(W) Fnrb Pk B2 CH b 8 ) R4 S04 Sk 336 2
eGP Y B bR e 4, B L PLFA A] HREA 6
AR W %) A 0 R A W TR 8 2 A AR Ak )
(O AEE RN S OB B U s a NS I N oI ¢ VAl o
PLFA JERF5E T 8 LTI ek T il &
A AP AR A3 A ) B BRI B 17 R
Hii s 17 C12 ~ C35 19 35 Frlig iR, Hl,
B B 58 R FH A% G2 Mo B0k T A& K SO R 4 1
75 3R ek W RO K B AR S e B
MR B D, B ORI A R
FIH DGGE J77: A1 BIOLOG 5 AR BFSE K 5 5 1E 1 45
RIS e S o T e 2 e
TR, IR Mo e 2R f e ™
K FHBE AR RS 105 12 7 v 0F 58 AN TR 48 7 O XU K G H
A YA A WATGE

ARSCUAZR L 2 A XA e A R 50 R B
WFFEXT G, 2R AR B 7 B8 7 i 98 T KR G AN [ 4
VEMR Z2 - S i Ak W Ak W i R VK 25 4 22 R PR AR
b, WE—2 0 BB 4 XK G /R R 48 3 E Y
SER B TERG RE W5 R BRAE , LU PR K S 58 VR R0 B

TR R S P R
1 #REFE

L1 R

TR B AR e VLA A T E R B e Ak
M AR A, A T ARG LR PR A R, N47°26
E126°38 g4k 5 240 m, J& FE IR AT R fili 1 2 XL
SEIX, &FIEL TH:, A RmZ W, AR 2,
AR 1. 5°C, B dne e i B2y 37°C A i e 1P Uk
FEYy —39. 5°C , ZAE T4 K B 530 mm,70% 4E i
TET~9 A6y, AEXA B2 450°C 4314 H B}
2 600 ~2 800 h, JoFEHAA 125 d, Hu T 7K K (v 3
%20 ~40 m,
L2 AGAERFMREE

IR T 1991 48 S K ERRIFEAE R G0 ik
55, SRR K ELEAE 20 4F Je AR 20 4F (/N - oK -
KE) GFE 20 FE( Bk - KT - Bk - K5) LUK
BHE 20 4F CE N T BRBL, CREF AR BOIRS) 19 +
o wE 3 ANREALHES A E /N X, N AR 77
m’, 28K 10 m, %5 0.7 m, K E AR Fl R Bk 35,
TR XN TR AR R, it FH 8 R — %% 150 kg-hm >,
KAL) A R G AE I (R2) (BRI (RS ) Fl A
WI(R8) o SHCAE R Ge 344 8 WURE 7 K G )
AT EAERAR , BR 0 ~5 em R+ RAEMRFE 5 ~20
em HIERESY RGHAIEHLHEE DA% EH, 8T
KA T ] S5 5 0 A W R B TR
1.3 PLFA JIE

BENE NS 5 B2 20 7 32 % 2 I Bossio' ) i J7 k.
FEOPIRy B 1 18 o B O (ST R
PR Gz PR EE A 1:2:0. 8 ) ) 2 B, 7549 51 HI &4
PR PP Y B2, 0 8 RN 2 WU W B, 2 J5 5 R
PEATER A S NIRRT R TR, 5 F ASOAH i i
SRR NTER Y 5, R MIDI 3 R Gk AT 534,
8 I A i SOV 454

BEMIR 53+ XL X YoZ (e/t) " Fom , K X”
RENEIHTR 5> T 0t I 7 B8, Y7 AR R A A
BB, o RIS BRI ', 27 N
B PR e IV R 2R 7 R Ay AR R I X
T KR4 SR

1.4 HIFESH
K Excel 2003 J SPSS 15. 0 #4754 B
2 ER55H

2.1 BIEARXX HIEMAEYEMERIZIN
2.1.1 3 A PLFA 2% It Yuks



444 K =

B 3401

PEWIRR S 2 n LI RUE Y SR AR YR AR B
i B R M 2 A 8 AL B B R R, TR
AT 2T R S AE ] | SORL I A0 A Y
SR YIRS IR R S (B 1) o AR AR DT A
RT3 A7 I SR A O 007 R et AR AT,
KAl , (A A J7 2 22 5 W A2, 14 20 4R A9 £
SR Y S WRAR R IR & B 3 D HI R THE
Mk 7 3, 0 H AR R AL )R R IS R S i
10 327 pg-g ™', HLARAE GOFE R 53315 49. 4% |

#A4E Continuous cropping

14000 -
12000
10000
8000
6000

BEPLFAS &
Total PLFAs/pg * g™!

4000
2000

B ZE Normal rotation

50. 5% F1 66. 8% , 7= 533k ) i K- FRAE A
HEAE 3 AR PLFA &R —3, A B %%
St ML R PLEA &5 7E AL 101 R0 ) 5 H:
B 3 ARk 5 2R A, B S 6 193 pgeg
Ul PA R B 2 5 25 14 SR W 1 B PLFA B,
Ve 2o ) U ) S PLRA & 5 34 20 4F
J ol A Wi R A 1D 2 i T, I DA A
R R,

M #4E Rotational cropping

B ##b Bare land

ORI RS
HFHH Growth stage

A FRER R A PR 22 52 .35 (P <0.05) , NI

Different letters indicate significant difference among treatments( P <0.05) , the same below.

Bl AEFMEARXTIEMEYR PLFA &S
Fig. 1 Total PLFAs of soil microbes under different plant patterns

2.1.2 x¥Ewm#@ PLFA &% L3P AR wEARHR
R 5 i e R IR AN T A9 A i, R D SO £ 0
AN B BERR AR IR & AR T — s (&1 2)
PR 3 FpoOy U F 408 PLFA 5 5Bl K 500
AR KRB A RS A M T, B 7R K T %A 4
1, BIR G GOR AN TR PLFA 5 REREAR, B 41 1R
PLFA & X Th . AR I =0 L EE , 75K
AR EAE 20 AE U TR BERR AR TR B A, o
Tl 6 333 wg, B FHALR 7 2

F#4E Continuous cropping

[ BN TN 1 P
o3 B A INOormal rotation

MBEPLEAS &

Bacterial PLFAs/pg * g

& Al 7 A PLFA &5k 3 555 ~3 892
pegrg Tk, DU 2 IE] 22 R W A AR 1Y
4B PLFA 5806 698 pg-g ™' THE 3 Fhfl
Il BT AR 7 20 40 BN g 1
S 5 IR Y wEAR R D R A R AR, 20 4R
FEAE O AN DA i AR D7 R o T, I DA AL
T . VLW TR AE IR RE Y 5 o
g5, BRI 5 F S A 450 Z A — a5
e, {H 25 S B 2

[ #4E Rotational cropping
=] Ll
(=g S}

SH n 1 1
TAHE Bare land

HF B Growth stage

2 FAEMEARTLIEMAE PLFA 28
Fig. 2 Bacterial PLFAs under different plant patterns
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Fig. 5 Dynamic change of soil bacterial PLFAs/fungal PLFAs under different plant patterns
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