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Abstract: As an important component of microbial cell membrane, phospholipid fatty acid (PLFAs) can respond sensitively to
environmental changes, PLFAs can be altered by microorganisms changing their cell membrane composition by changing their
metabolic or nutrient pathways. The current researches on soil PLFAs mainly focus on how changes in seasons and vegetation
community affect microbial community structure. It is still not clear how habitats mediate the structure of soil microbial community
revealed by topsoil PLFAs. In this study, soil PLFAs compositions were investigated among different habitats (including

Sphagnum peat, herb peat, degraded peat, hygrophyte-mesophyte meadow, mesophyte-xeric meadow, xeric meadow, and
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deciduous broad-leaved forest) in Dajiuhu, Shennongjia. The results show that totally 26 PLFAs with carbon numbers ranging

from Cy,to Cyy are common in the topsoil of the seven habitats. The concentration of total PLFAs in peats is 3—8 times higher

than that in meadows. Because of pH and SWC (soil water content) PLFAs also reveal that microbial community structures are

different among habitats. The microbial abundance and microbial community structure are similar and different in topsoil under

different habitats. The results in this study shed light to better understand the changes of microbial community structure in regional

ecosystem, and to facilitate the study of microbe’s role in carbon cycle, paleoecology.
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Table 1 Physical and chemical properties of topsoil collected from different habitats

o SWC oH NH;-N NO; -N C/N TOC T
(%) (mg/L) (mg/L) (%) (°C)
AR R (n=4) 94.0 4.1+0.1 2.94+0.7 0.2+0.1 15.54+2.6 19.842.0 17.543.7
A AR (n =5) 84.0+0.1 4.1+0.3 2.6+0.9 0.1+0.1 18.64+2.0 19.7£3.0 16.64+2.9
A 2R TEEE (n =3) 76.0+0.1 3.940.2 3.44+1.3 0.2+0.1 16.840.6 18.8+5.4 17.74+0.5
WA —rp AR R (n =3) 51.0+0.1 4.6+0.1 2.5+0.9 0.2+0.2 18.8+£5.0 5.7+2.7 18.7+1.7
i — B AR (n =2) 34.0+0.1 4.74+0.1 3.0£0.3 1.0+£0.6 15.4+4.4 6.94+0.8 19.5+0.6
AR (n =2) 36.0 4.6+0.1 3.4+0.2 1.0+0.4 16.6+6.2 5.8+1.1 20.0
P& I [ AR (n =3) 48.0 4.8+1.0 3.5+1.6 0.1+0.1 25.246.9 9.1+£0.7 18.0
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Fig. 1 PLFAs concentration in topsoils collected from typical habitats in Dajiuhu basin
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Fig. 2 The relationship between total organic carbon con-

tent and total PLFAs concentration
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Fig.3 Analysis of microbial community structure based on PLFAs
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Fig.4 Redundancy analysis between microbial community

structure and environmental factors based on PLFAs
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Bi 71 (Zhang et al., 2015). A4 355 o 544 PLF As
f L 2R 8 T R S A8 T I K LA [R] A= 58 v S5 4 1)
PLFAs#IXFF & 544 1) PLF As B A AE AL # s A TR
A BE 1] IN:0:aN: O FEAE AR, 32 B[] A 5% ] G2
1) 7 75 )RR O R 7R A2 1) R385 e 0 8 30— 52 1 AH 4L
PR 3). 353X T g 3228l TR W) AR B o) A7 A 38 A Tl
P 0B SRR IR AR Y A A B L 2 N O
WA EFRBEZ G, A [ A 55 35 58 1 2 A 55 i
RE R A LA I S TR =2 18 .
2.3 R I PLFAsHETRRIRIE Y 8 % S X X IR
5 B I Rz

IR BE 0 A8 Ak 2 42 1 6 AR 0 B VR 45 4 N T fE R
AR SO AR B 2 R T 3 N BR85S
1k (Jaatinen ez al., 2005) . il i 704 73 #F (RDA) %
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L, pH F 455 K R (SWC) J2: 5% Wi i 2k 4 B V% &%
IR K HE N % s TOC,NH,-N,NO, ™ -N,C/N 5 4=
YT T 235 R R DGR /N, o Bl 0 TR R 65 R 1 5 i
BN

S M KU AS [) 26 B8 30028 ) 0 A ) e 445
P25 S N R 2 —J& £ 88 pH A (p=0.012) . £
KU, PLF As 0 &t ¥ B 45 pH 9 T 5 i B A4S, 0
PLFAs 6 75 (9 Bf 7% 2589 5 pH B9 A8 OC 1% JF A 2 1R
BRIV TR A 35 2 £ (0~5 em) B pH A T 3.8~
6.2, K T PLFAs W G 2= W b & pH A+ i 31 4.5+
0.3, H & BB Wi bEAL, 24 pH Ry 6 ), R I T PLFAs
I T A W 1) B B P R B A% . Rousk ez al.(2010a) &
Y 4 5 pH AR, 4 48 b 2% PG RH M B
B, B VR R LR A Y B R AR, AR AT AE KL
B & B2 AH S, AT BE BT T BIE SR A R LI AR 1 8
J& T 55 B VA B AN [A] AR BE AR W 28 A 5 pH AR G
YRR/ AT RE R T pHIFW A 5T A R IR T H 40
P PLE As 52 [ A0 OCHE . 1 anfm] > ok [ 45 2% [
P B PLEAs, 51 ARG 5 R 16 1w7 FIIR TN 3
JIE 105 2 cy17: 0 5 pH A9 €& 81 09 43 B 4 $H
(Rousk ez al.,2010b).

RIVEAAS ] A= B+ 536G Bl & i 2 B4 K,
A AR AR E T R — W A fF 3R 8 KL
A F:B.TPLFAs 5 TOC 2B IEM X KR, &
i R EA AL A A TR A R K, A LR
R AR AR R T R RE R IR (K 4). Y +
e rpon] R - HEA AL S 00 AR R R
o, 0 R R AR K 0 R R KR T R T 2
[CBHPE TR 19 48 5 ) 5 49 1) PLFAs HfH (/N:0:
aN:0) 5 C/NXFH A, —F LB, B C/
N B, N0 aN = O T 8 7 G AR $ 25 40 1T I 1) B
BE R 1IN A B 45 ) AR L RE R R

AT KRR A] A (A ) A AR K R 2
S (Liv eral.,2018). N RDA 4 Hr Al LIE H,
5 KRBT PLE As 52 M 48 K (B 4) . N5 A= 5 ) A
Be 2R RO VE AR B RS OK R B WG N, ok A
HE B F A PLEAs (948 fe e B8, Ok A H
B PLEAs B LB/ Bl E S K R0 F i 5 22
F A M AT 1 o 1 5 AR 8 AR e e VR R B
E K FRIR B IR KRB (94 %) , 5 % [C B B 1) 7 i B
A, T30 Y - 8 A 5 7K R O I v B U W R R
KB 5). #E 22 BB T A K L 7 AR — S A A B
B, 7638 T A 5 7K 8 X JR] B3 T = IR T Y AR

100
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Fig.5 The relationship between the concentration of gram-
negative bacteria derived PLFAs and soil moisture

content
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3 45t
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