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Abstract; [ Objective] The aims of this study are to understand the soil microbial communities in different
protection forests in coastal sand dune ecosystem, and to provide theoretical basis for sustainable
management of the protection forests. [ Methods] A study was conducted to compare the effects of different
forests on soil microbial composition and the relationship between soil microorganism and environmental
factors by phospholipid fatty acid method (PLFA) in 5 forests including secondary forest, and plantations of
Casuarina equisetifolia s Pinus elliottii, Acacia crassicarpa and Eucalyptus urophylla X E. grandis.

[Results] (1) 18 kinds of PLFA biomarkers were detected in the soils of different protection forests in
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coastal sand dune ecosystem, which were most in Eucalyptus urophylla X E. grandis plantation and
secondary forest, and least in Pinus elliottii and Acacia crassicarpa plantations. (2) The contents of total
PLFA, gram-positive bacteria and gram-negative bacteria were all higher in Eucalyptus urophylla X
E. grandis plantation and secondary forest, and lower in Acacia crassicarpa and Casuarina equisetifolia
plantations. In addition, the fungi content was significantly higher in Fucalyptus urophylla X E. grandis
plantation than in other forest types, the content of soil fungi in Eucalyptus urophylla X E. grandis
plantation was the highest, and that of arbuscular mycorrhizal in secondary forest was the highest, no
significant difference was found among other protection forests. (3) The soil microbial diversity and evenness
of the secondary forest were higher than those of the four plantations. (4) The soil pH, fine root carbon and
nitrogen contents had the greatest impact on soil microbial community, followed by soil total nitrogen and
nitrate nitrogen contents, litter lignin/nitrogen and fine root carbon nitrogen ratio. [ Conclusion] The effects
of protection forests on soil microbial community are significantly different. The introduction of Eucalyptus
urophylla XE. grandis and native trees in the coastal Casuarina equisetifolia protection forest can increase
soil microbial diversity and improve forest ecological functions.

Keywords: coastal sand dune; protection forest; soil microbial community; phospholipids fatty acid; subtrop-
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Table 1 Overview and surface soil characteristics of five forest types in the coastal zone
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Table 3 Phospholipid fatty acid content in soil of different forest types nmol/g
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Table 4 Microbial diversity and evenness in soil of different forest types

ZREPETR AL : ﬁtﬁj\éiﬂl _ _

AR PN T b A WA AR JE S AH LMK AR JFR B bR

Shannon-Wiener £ £ 1 2.513bc 2.484c¢ 2.625a 2.477¢ 2.526b

Sipson Z ¥ 1 0.905be 0.901cd 0.916a 0.900d 0.908b

Pielou #4 2] & 0.912b 0.917b 0.944a 0.915b 0.925b

£S5 LTEPLFA 51 AZYWMMARIERA Pearson HHX &
Table 5 Pearson correlation between soil PLFA and soil, litter, and fine root properties

- 4 PLEA B2 LN - i INETA HH/ eyl7:0/  eyl9:0/
FHPEaE  PHkaE R ME 16:1wic 18:1 wic
3% pH 0.562" " 0.645" " 0.518~ 0.625" " 0.146 0.881° " —0.401  —0.683" "  —0.903" "
THLEA 0.480 " 0.548~ 0.430 0.551" 0.129 0.771" " —0.414  —0.491" —0.736" "
AL 0.483° 0.514" 0.443 0.507 " 0.249 0.702" —0.221  —0.426 —0.679" "

+HEBAL —0.88177  —0.919°"  —0.847° " —0.920" " —0.552" —0.808" " 0.246 0.220 0.465 "
AL 0.300 0.355 0.297 0.322 0.029 0.499" —0.303  —0.457" —0.741" "
WA HLA 0.366 0.446" 0.321 0.453" —0.015 0.749 " —0.461"  —0.503" —0.736" "

AR —0.014 0.047 —0.032 0.099 —0.270 0.266 —0.444"  —0.231 —0.407
THMAER 0.333 0.438 0.270 0.424 —0.069 0.723" —0.513"  —0.638" " —0.787""
WEYHSE —0.656°°  —0.706" "  —0.611°° —0.659"" —0.393  —0.698" " 0.065 0.557" 0.658~
WEWRSE 0170 0.247 0.138 0.204 —0.104 0.503 " —0.294  —0.225 —0.624" "
TEMIRA L —0.237 —0.287 —0.209 —0.234 —0.047  —0.457" 0.092 0.225 0.675""

FTEY A B FE A 0,400 —0.313 —0.418 —0.313 —0.560"  —0.126 —0.499" 0.393 0.369
FEWM AT E/H—0.829" "  —0.834°°  —0.802°" —0.822"" —0.622" " —0.700" * —0.003 0.264 0.645"
A S 0.215 0.328 0.152 0.293 —0.165 0.670" " —0.474"  —0.642" " —0.735""

HIAR Bk 7 i 0.745" " 0.738"* 0.740" " 0.785" " 0.531" 0.581" " —0.107  —0.387 —0.336

AR B AL LL 0.179 0.091 0.232 0.138 0.363 —0.255 0.302 0.411 0.404

3 it i

EA WS R P I A R R R SRR Y

TV LR i T DR L g o I B A
i - R PR B S8 114 4 90 % AP D 2B 0 i DL T 2%
PG B 400 T i e T R T 8 A AL Al A g e D



210 S ol T S 1

o531 %

AHIFFE AR, AN () T B bR v S AR R s 2 S
1 R ELMEARFI R AR AR £ 86 PLEFAL 8 22 [QBH
240 T R 2 T B 0 R R A TR S A R AR
RN TARE AR . 2RI 1 5, B B A AR AR
AR B AR P R R . AT R AR AR
Ve A A AR B B A B L (B 1) 0 ik R A
FRor A R AT B = T R R A BLRR A (R
AP T 2 B B A B A . R B R AR
M RABRIAR TR/ R X B A TR
BE S R Y 0 0 e RN A LA 2 e DA T
2% PR PR A0 B R B A R A . TR SEA R R AR
AR o B RV W R R AR A Bl SR L (EL L
P AR R 5 0 T AR T AR B A A5
TEDRE AN [F) BRARAE 25 R G0 IR 75 100 03 fifk 3 - I, AR i 3R ke
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BRI AR AE A TR AR PR 38 i 0 R 200 AR ) i R L AR L
PR AR W T BEE AR, R BEEAY
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PR BN bR v 22 I B 5 22 I 4 Y
FEfE M TR E M TR AEM . A BT R, 1E 4
JRAT RO B e Y BB R 22 R T 0 R ) A R R
P 2 G 0 DR R OGO A AROR R R A
TARAE e B A P T R N T A g b 22 [
P B A A T S O 22 RBP4 3 5 4 22 I

RV 20 B 1Y H A /N T A AR AL, g Ak 2% G B 41
TR R T DA A 2 o A R o 38 R 4F 2 R Y B L T
FE M AHE ST L JESEAH R TE W b R R A R A
1o s ARR BRI RN R YR ) R B A R A R
I, 3R] AE Sk A 2% [ BH P A PR R TR A K AR T
WAL T T LB R L A R
FH 4= 40 B 5 o == TG B P 40 TR Y B R T T 48R &
SR R N R e (= N 1 S e
LRI N T R el 2 R e N S o AW SR i o]
HIHAE S H A LA S AR S A 2 B
F MO XA — R LS R T ORI AR Ay 28 4
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R BE N I B A s AN TR AR I R 1) U B ey 17
0/16 : 1 w7cscyl9 : 0/18 + 1 w7e) 5+ HEF /MR A
M pH A G, 31X 2L FU A /Y T & 8 1 BE & Al T A R 1Y
REATC RN IS 1 A 388 22 ARHIF S o, Y b A AR JEE S AH
SR L 238 8, AR AR B3R, X B R A
T 1t A 0 JEE S A SEL N TR 8 ) Al i T A A A ke
AR, AN HEFFR R, L8P cyl9 ¢ 0 1) PLFA
TEahE pH BT m O R AR AR A
cyl9:0/18: 1 wic 5+ pH 2B FN M. 5
EA I —E. A0 R U S TR AR AR ) 4 R fi
A= W) VR BT RE 37 2 AS [R) B2 B 0 A B e, 22 pH
Jilp 38 T H RN 2 5 | K LR e

T ) 22 W0 P 1 18 ok = R A R T A 2
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HEI T 3G s L A A0 B Y B 0 5 R R
AWEFE T, L HE pH (H 5 A R A Wy R 2 2 Y
TEAH G A pH B S 19 WA AR H 4 88 b LR A A
Xof =F K L S5 A B (R R BB BE A pH
Fh e s 3 A0 B 1) = B TR T Y
kAR . AR . 3 pH (E R3S I E S EREE
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- S A R R I S AR B DGR I R R
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