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Abstract; In order to determine the effects of N-fixing tree species on the biomass and structure of soil microbial
community of the second rotation Eucalyptus plantations in subtropical China, The phospholipid fatty acid ( PLFA)
analysis was used to quantify the microbial community biomass and composition in Eucalyptus urophylla monoculture
forest and a mixed Eucalypius urophylla and Dalbergia odorifera forest on dry and wet season. The results showed
that the soil organic carbon content, NH,-N, NO,-N, TN, and litter biomass in mixed forest were significantly high-
erby 17.77% , 41.62% , 85.59% , 25.38% , 19.12% compared with that in monoculture forest at 0 ~ 10 cm
depth except soil carbon content. Also in the mixed forest, the bacterial community biomass significantly increased ,

but the fungal community biomass was significantly reduced. Likewise, the relative abundances of total bacterial

Wk H . 2013-06-28

HETH . Rl A5l B R K% 51200804001 ,201104006 )

PEHIA . B (1982—) e, FENF AR AR AEDVIR., HiE 15201309551, E — mail : huangxm168168@ 163. com.
* SEINIEHE.



55 1 BT A [ SR IO 2 AR N TR 1 SR A W Ay e AN # B 5 613

community, Gram-positive bacterial communities were significantly increased in dry season, but the relative abun-
dance of fungal communities were significantly declined. No significant difference was found in the relative abun-
dance of other microbial communities between the two forests in wet season, except the total bacteria. The results of
principal component analysis (PCA) showed that the soil microbial community structure in mixed forest was clearly
separated from the monoculture forest on the PC2 axis (p <0.05). This difference was caused mainly by the rela-
tively higher abundances of bacteria and the relative lower abundances of fungi in mixed forest. Redundancy analysis
(RDA) showed that litter biomass, C/N (litter) , NH,-N, and TOC were the dominant factors driving the changes
of soil microbial community composition of the second rotation Eucalyptus plantations in subtropical China. In addic-
tion, the trench experiment showed that the root and root secreting labile material may be the important sources of
microbial biomass carbon in the second rotation Eucalyptus plantations.
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TR AR AR AR H A B K
SR IR X AR AR AR IR, Ry e e N T i bk
PR A AR 2 A A I B X
A e e VR 228 T M R R O ) Iz B AR 2
— TR M A K BB i AR R A
e MR R A, 3R R O M DX A ) A R A
RERRAR T AHR MR i PR AR K 4 5 i
IR R e R IEIE AR, SR A ) 2 R
PEAY G K e AR R T R AR A AR R i
WA SRR MR,

RIIVEZ TR eI M X R AR E
FiRSCR R S 2R e A RS R B,
TR T SRR T S 0 A - 9 5 i R v R A AL
P RA R AR TR m AR S R A
BUBR A1 EL B H AT Lk, A SRR L ] U
FPIRAC IR , SR Gl A Wy A Wy i R E 0 0 v A 1Y
ARAE, DR G Se A A Xof - 3R HIL A AT B0 0 4 S ik 31
RESTHYRE M BB TR /D SR SR HE, T8 R
FREGS IS, AT REBCE T I 75 4 ) B A o | 10
R i LR HAT S5 0 - ) B A X
LA AL RS 1] BE R M LA TR W A i AR W)
ARET 45

TERMA SR G, A IS LS RS T
FEOD” B A €0, PR AR AR S R B8 LR R R BR
FIRERE A, T WUAE TR R L3 AL 1 ) AR X
TR ISR K AR O il BE RS I R AR S R GEA
P53k 2 S (CO, F CH, ) HFCLL B - e
BUBRIG A B U A AR IR 2, s T 4
USSP L AR W A i 45 ), DT 2 I ol
WX N TR S s A PR R s ek R R
W v 2 R ] REE o B A s AL IR I R O o B

SRR Ak X At b A T R 3 A LA T AR
K BIR ] FOU - SRR T 4 BRAGEAE A A W E, F- 405 il
i 2 25 2R GERBA TS 1 PP A 25 5 SR K ANl <
PE R, B MR IR RE S A o ARk LI 2
(R UIDI IR Pk RS R (£ 1 b W S
P SR W B R AT E BA — B UOR A
BT SE A B R g 8 U i RS 3 N A W 22 W)
T EALA ARIFT R A R I R
SRR W A Wy 7 A 0 TR ST AT I S B W
PRI

AHIEFE LI T T [ e S BT e DX — A
AR SR AR TR S ARt A7 X AR, $R 9T
(1) [ Rl A 51N 55 AR R N AR L3
BB 5 8 A= 0 AR o R A W R v 45 B 5
Wi 5 (2) 38 i RDA S0 A7 B 5E 52 Wi A N AR BAE
Yot ik a5 M £ 2 R N T (3) [ RUR A R
Jee 3 2o ] Al i AR R R A RN AR A
ey 0

1 #RAT &

1.1 WFREFEELEET

ARTIFFE XA T e PR A 3R XV R i b
() FEAE T 58 A T AR B2 BT BE A8t pRoll 52 56 vh
DWEPSEERRI% (22°107 N, 106°50" E) . iZHLIXE
TR AT 2 XU DX 1) PG g R Je T T - 0
e, TR ZE0 0, A HREK 1400 mm, F3%
RAETERA4—9 H ;4E78 ki 1261 ~1 388 mm , 4f
XTHESE 80% ~ 84% , AFF-#4< ik 20.5 ~21.7°C,
P BARIREE 12, 1°C, P2 H Fsii FE 26.3°C
=10°C i s AR 6 000 ~7 600°C ,

PEHEE — A B B # ( Eucalyptus urophylla S.



614 Mok B

%27 &

%0 5

T. Blake) 2Lk (PP2) FIEHE —AXE B 4% 15 8 2 if
[ 45 85 f8 ( Dalbergia odorifera T. Chen) & 38 #k
(MP2) B R Ak o3 43 8 1 3 AL 20 m
x 20 m ARUEREML . O T IRTEAR FR By i Py k)
IRV RE AR R R 20 m x 20 m A
WA EEPLBET T3 A1 m x 1 m NEETT, B/
FEDT I R FZ 50 (1 m ) VIR AR & | #1598 kL
JBE s V) R — Bl O R b el 7 PR R e/ Y
T T T BR WAL 7 N R L AR R DR AR A
SE I R R O R, B AR AR Al R R A

AR RIR SS AR ) R R = AE 2008 AR 7E — 1R
bR T 2 BRI I A, YR S bR e R AR A [ R
PR LEBIA 101, 28 AR + B AR BN T
ARIE 2o DA A AR GA B 5 58 A ke R A [
B, BEHUAEES 20 m o x 20 m ¥ 38 ARAE M AR 2
DLHCAR I 1) R A8 2l ARAE iy % IR iy EL AT 58 A b L
A F Y A 2R A (AR L) ISR i AR R
(200 ~250 m) I (20 ~25°) FI3 ), K A
(S ERTE

1 HHMEXREFR
Va3l R/ (B - hm~2) FAE/em 4%/ cm B/ m Wi AL (m? - hm~?)
5 RER bk (PP2) 1108 £10.1 13.70 £1.9 11.3 0.1 15.23 0.3 10.23 £1.3
55 AR 2E bR (MP2)
BNy 1041 £9.7 13.70 0.4 11.2£0.4 15.47 1.1 7.720.9
W A A 988 +8.6 5.04 0.1 3.8 +0.2 4.73 0.1 3.6+0.3

1. 2 HRHEEEMSHT
1.2.1 XBEHHRKE 20124E00T2HI18H
(RFETZF) M8 A 18 H (MR ) RAE H IR T
(0~10 cm), BAFETT LA AR, 7E (0,60,
120,180,270 ,360°) J7 [ EFHMNAE R 8.7 em 19 4
BEHLESHL6 41~ 0 ~ 10 em ¥R HIERES  RIGTRA A —
ANFE AR A Tl I SCI02  $5A /IR SR
AHTE] ) A3 T v . B R 4005t 2 mm
A0 A = 20°C VKARRAT 76 1 J N 58 il - S Ak
Yy LA YT A 4 T Y 3T
Je I e — 6 - SR A R

SR, SRR BEALI E 6 AN e TR (FL
1 mm) BT m x 1 m BUEEYICERE, & H
HIEWE—RIATE Y, AR A R i 22 4k
st AN AR BN R P REHLAS 12 B L
HERE TS AP R AR (BN T 2 mm) I 0]
SEEGE,E 65 CMLAML T 2= 1E 5 R i, —4F
Sh—AN R P R R M s B T R A R O
SRR T
1.2.2 SBMBod RISk
TE PR TE WIRE R SRR S A B A LR S R
S PG 00 T A V% 0 R i R AR S A
OV SR FH B A I 0 pH [, BSE UHAE
AH 2 mol + L™'KCI LIS h ot 300 5% fir
o TRIUN TN RO s i v B QUL AR

A W A R RR (MBC) B I 5E SR FH A& AT
WAL, IR YR Y R T RCR
MBC = E./K,., X E, £/REREGAER T

REE DA MUAR B 1 1 2508 ; K, 030 R0, Ul
0.38"

K BN NE TR 1 ( PLFAs ) I 5 3180k Wy i
TRAEHE - SRR W R B T 1) £ BBk A8 0 43 By
& H& Bossio and Scow 7E Bligh and Dyer f¢) J5 12 2 i
Rk R R PIAR 190 BRI
FERPAR T RR B Y L FEAS AL AR RIS
i14.0, i15.0, al5:0,15:0, i16:0, 16:1w7c, i17:0,
17:0, al7:0, cyl7:0, 18:1w7 Fl cyl9:0 85,
s [ BH PR AN R AE VS FH 1140, 1150, al5.0, il16;
0, i17:0 fil al7.0 $57% ; 4 2 [CHIME A0 s B V% F 16
lo7c, cyl7:0, 18:1w7 Hl cyl19.0 #8718 ; HoB M= 9
TR 25 A5 18: 206, 9c; il 2k W HF 7%
MelG;O,Mel7:0,Me18;O;Mﬁ%*ﬁﬁ%;16;10)500
FHECE (18 :206,9¢) AY 12 A4S 40 B 45 /- 40 0 s AR
FHF/MAE HRD ) e B G IS B Fh 2, 61 4n
16:0,16:1 20H, 17:1w9¢, 18:0, 18:1w9c, 18:
3w3c ATBSR R TH RS0 A: W 1) 5 i TN A ) B v 245
. AMKBIRE I R B nmol -+ g~ FEoR, BRI R AR
XE 5T % Fow
1.3 HEHH

FH B R 5 22 0 B R B0 AN TR MR 43 1 £ HE 3k
PER HE Y A E MR E e EY
A S TAE W B BE AR DT R T A5 2 T A W
NG NG FR AR X & SR 22 vk, HEE N &7
22 53 BT e A A 5 55 40 X6 B RN 35 9 2 ) Y - 3
MEw A EmZES, U LA ST a8 2T



%5 1

BT A [ SR IO 2 AR N TR 1 SR A W Ay e AN # B 5 615

ST M E SPSS 19.0 B R, B E T E R
JEAE p <0.05 KK F o A3 2 A F TR
JEE2 53 A R A 30 1 MR AR W 5 4 0 22 S e HL 5 R
B TR DG . A 2 BT (PCA) FITUAR
437 (RDA) 4 72 78 2 It 58 11 0 B 84 CANOCO
software for Windows 4.5 5¢ il 89, #]H Sigmaplot
10. 0 B AF5E AR

2 LR

2.1 FTRERW AR M L IEFEE Y E
LR
IS AU SRR LU, 28 A B R[] 84

Folr ( B A V5 A ) TR S AR A MLAR 2 i B S ALY
SR BA KA E YA Y BT R)E
AR E T 17 77% . 41. 62% . 85. 59% .
25.38% 19.12% 7. 70% , % 1 354 Aok & & Fi%
A E YRR A TR bR e Gt oE LA B T
FMZER(p<0.05), HELXS THEEKFE(p <
0.01)(F2), H4ibkfl+3%E C/N FFEEYR C/N
B TR, P i AR Y& 910 C/N B3 T
TRZEHR(p <0.05) (£ 2) , RIUIE AR TP 5] AASL
BT URIE Y e HAL R TR Y (K
C/N) ,3X A BE IR ACHR 98 55 43 i3 T 4l bk ) B 22 Ji
HzZ—,

F2 FRBERAMAZHIE ML (0 ~ 10em ) FUEE Y IELER

; TR YR/ AR/ SR/ BR/ R/ - . (GRY/ER 17
Moy ~ _ _ _ i _ e A JRIE DR A L i

T (ge kg (mg ckgT') (mg- kgT') (g ckgT') (kg chm7?-ah) (mg - kg™h)

PP2  19.9+0. 6a 4.96+0.30a 0.39+0.19a 1.54+0.2a 5024.50 £62.15a 12.96 +0.29a 42.07 =1.64a 319.55 +7.98a

MP2 24.2 +3.6a 8.50+0.34b 2.71x1.25b

2.06 +0.1b 6 212.49 +£49.78b 11.76 +0.54a

33.57 £0.51b  344.17 £10. 14a

T B A I {E = SRR ZE ; Al — N8RS B A AN ) T BEARER 25 5 3% (p < 0. 05).

2.2 FEIREWMARIETHTIEREVED =
SYAITE 2012 42 H (T2) M8 H (WZE) X2

TARKE A Al AR AR S AR - R R AT T A G T R

(PLFA) 538, 45 SR 3 B . 38 A 55 e A v TR

AR RS T HIES BRI R E (FCRE
Mt ) ) e 2 IR A B
AW L AR 13, 78% (& 1a) | T 76 T 25 5K Fl 22
S/D RS L aidkE; 9.57% (& 1b)  FESE 1T

& THFE WY S~
=%, 40 [ =T - T 140 5%
= 30 =k . @Sy, s 15 =
:EE 20 ab, b b ]2 =
2 A IR L
) 0 0 =5
T~ 20 F bb & (0 (420 =
~"w 15 [ b b a {15 =™
:EE 10 | Iﬂ b b J10 %E
; 5L 15 g
0 0 E

™ L2 a nqL2 =
Ze 0.9 (© b ()-0.9 gm
W 0.6 | a J0.6 "
x.E 0.3 L .c S c 4 b J0.3 #’g
- .0 S [u! [ o &
Ew 3.2 F ) a a (132 =
41;{_ 2.4 b b 42.4 ﬁ?c
=g L6L 1.6 "
S i [ e 5z
1 e
e 1.2 [ (i) G) 11-2 =~
e 0.9 a a a 40.9 I eo
'_EE 0.6 | 2 . a b b -g‘g e
1 B
= 0 [l 0 B
g g (113 i (k) a (1 ‘g- (1134
' o0 o6 L b ab 1o on =&
> 0.06 , b 40.06 =
B o3l g&¢ be lo.o3 &
'“- | 0o =
0 ~ A7 ' i

PP2 MP2 PP2 MP2 )

42

TR 2012 4E 2 A iR IET 2012 4F 8 5 UT KRR T 590 s R RHUERUE Y A W R AE % F AR AL
] 2250 03K (p <0.05) ,RELAFIRERZE (n =3) . ITHIE,
P15 AR S ARORIR S AR L SRR A WU R AR W T



616 Mok B

»e

2% 5

¥ 5527 %

o7 L ARBA IA B I 28 S 5 TR SR Y A T A )
TR S [ N (ENNE Fa b7k g NN VR R o |
WA AR T 2AR (18] Tesk) o VRASHR -39
ERMAEYIRE (TR R BRI AR AT
AR TR T albk, Bl
ZINZT7 220 AR W 353 DIAR AL BRAER . 25 %
R4 (p <0.01) (R 3) , RIMR R I
FoT WA IR B AR AR SRR S AR 1 SR 2R
Wi SRR, 1T ELJS A JECBRRT IS R AR L TR 7 )
HRER B3y o7 e A SRR, UHR e A= e 4
FIWD o AR SRR ST PR R A Wy i

HEAT I B ZE S (p <0.01) (£3)
2.3 FIREWAKMBLHRTEMEYEEAR
FHFAE

B A EORE 5 5 AR TR AC 4 4RI, BRARANTE
R B A Y (ERE D AR A AR
IS RIS S5 R TE T 3R IR SR BN
PRE TR | = [ B 240 R W08 s T I R %) AR X 7
A3 i T AR, LTI AR A A A
WD (F 2a) 5 EIR 2 TR ASHRIR G AN P& 11 7% A X
Ao L i T AR, e A MR A
Z5 (K 2b),

60 12
o . THEY (@) s X
) b b = 4 b a b a b
<O BE A R R Al
£ 30 ¢y 2 Wh a5 WB U8 RGOS
%-‘E 20 LM 5 MBI
R 10 ab b b a 3 a b
Jiang
= Dala BOE&
m
g % wwpy  ® 12
E 50 _bL b & ab 4 a b ab b a b ab b
= 1 T L e e o T
¥ 30 ¢ be i (T_%__ &JT s i) g? P'Uf)_ 'fT?
2 H H H L U BB S
b a a a a
10
0 o o =) N N A ) N ﬂ [\_| [\_I |‘-‘\L| |-"\_| |_‘\_| EI I__l
& &g s & g S &g s g &g 8
{440 B 2 P BH A 2% B B T A TR
&1 2 58 AR AR Sl MR TR S - S S A= O R T B G A T R AR X 4 i
£33 W LAEMEHFURENHZEEANRED ENEMREDETZHRA G
SN 22 [GRH EEYiN AR R
T H L/ N Yl HH e
Jig i R AN PN HRECEA
T Fif 0.196 0.113 <0.001 <0.001 0.878 0.070 0.002 0.894
siil <0.001 0.001 0.435 <0.001 <0.001 <0.001 0.114 <0.001
eSSt <0.001 <0.001 0.024 0.922 0.079 0.137 0.552 0.078
Rl x b 3 0.727 0.119 0.585 0.045 0.049 0.265 <0.001 0.581
Wb x 255 0. 846 0.339 0.083 0.013 0.731 0.420 0.006 0.427
RbE < Z=A 0.064 0.262 0.767 0.004 0.058 0.413 0.001 0.002
PRl x A BE x Z2Y 0.661 0.676 0.628 0.303 0.261 0.214 <0.001 0.543

H.p<0.05 REERBE,

XoF 55 AR R AR Al BRORT TR S8 PRORE b 4R B
26 Fi R BGYAE Y R AR 105 R A XT3 S EAT T 32K
OYOrNT BRI TR T 2 B — S il (PCL) T
8RR (PC2) — LR T 69. 63% MITUEY
VRS 5, 50 — W il (PC2) B I YR A PR A 4
PRI 3 RIUE D RIS X 50 TR (p <0.05) (El 3a),
DO 2 SR B E R TR A PR LA 468 1 110 40 DT R % 1l
J B I T R X AT 1) L B e AR M R (&1 1) 5

TEMR 2, 55 — F s Bl (PCL) 28 — 3 W 4 4
(PC2) 43 W@ FE T 36. 73% A1 20. 79% 1 + 3 4=
YIRER 255, 50 Z F 0 il (PC2) W RE B TR 52
MFNSARAY B GA: P e IR X 2 ok (H X Rl 4 55
FEEESUNT T2 (8 3b) . B, 3 3 o3 o ir
HH [ R 8 5 | ATE— BRI RS ok 2% 4 E
YIRETE 2548 T [ SRR oGS - GO 0 A s i R
AR SR A K,



g

5 5 1

S5 [ SRR o0T S8 AR bR S 0 A W B R S5 A F) 52

617

AN R UIARAL BS | SEARRIR SS AR 1%
MR A R A T AR NP 3 B fE
FINEZE 25— 32 ol (PCL) R AR Itk 4 10 AR Ak 2

FHFY

@& PP2(UT)
2p @ p+ o PP2(T)

m W2 (UT)
1 0 MP2(T)

—t—

T R4 (32. 62%)

-

-1 0 1 9
AR (37. 01%)

4 L A E T RETS N SRR B0 SR W e
DXOpIT , IR 28 B 73 WA RE A T 4%+ AR W)
AT AU, 5 1 o 22 TR PR A R R v (181 2)

WHF
® PP2(UT)
2r () o PP2(T)
~ m MP2 (UT)
& . O MP2 (T)
& —
=2
H o
®
-a1
-2 -1 0 1 2

BT s (36. 73%)

3 5 AR SRR SE AR R DR AL 2R Y L SE R A Wi R R 10T R b e ) 2143 434

2.4 EYEFMIEEMEFI LEMEMREEA
DA

ER I HTRERE AR /R T AR AR AR SRR T
MRS E VI A B 22 57 TURE 73T (RDA)
DUV 3 — 5 B P %o G S Gl ) s e
B, SHFEMEZE0 ~ 10 em HEEM A MEYD
REEHEAT TIUR BT, 25 SRR T A W

JRTEY) C/N VEAS A O A PR & e 1 5 5 T
5 AR N AR IR E ) BRI N 7 2R
— RS ERE 76. 9% AR S AR 3 B i R
TIUEIRES - R 11.9% 255 (K 4) , Frik#s
(R FR 55 A40 B i L B 68. 3% AR UK AL T
PRI IR E YRS AR S (R 4)

1.3 - .
15:0 ¢ C/NWE) 16:0
20: 4w6. 9¢ C/N(Soil) s 100
= 17:0 Mel8:0 ' T18: 2wé. 9c cyld:
# : - '
= - - " 16:1 20H
SR i N i17:0 N LTI IwTe
#
1 : - cyl7:0
H 17:1w8c  yo16:0a
Ll i16:0 " a 114:0
® NO,~N 18:1w9c
. 16: 1whe
115:0 al5:0 LF
e
NH, N
-1.3 H
-1.3 13

By (76. 9%)
TN BVE G TOC S HEA AU ; pH . pH {E ; LF BRI P NH, - N B85 NO,y — N il
A ;SM: 13K S35 C/N(Soil) : HIERRA L ; C/N(LF) - & WA L

[l 4

B8 AR BUMFINR SE AR - A Wy R IR TR (¥ TUAY E 73T



618 Mok B

%0 5

%27 &

F4 GRMEGTHITIRESTRBMPER

At fiEheE - a! MR — b2 P {H F Al
PR = 0.264 0.264 0.002 0.792
PRI A L 0.042 0.178 0.002 0.671
A 0.051 0.084 0.004 0.359
A B 0.012 0.05 0.044 2.28
BA 0.022 0.03 0.210 1.390
HAZE 0.024 0.027 0.266 1.260
+HOK 5 0.062 0.021 0.408 1.000
T HERA L 0. 069 0.02 0.478 0.950
pH {8 0.041 0.009 0.888 0.100

P RER Y AR R M — R T IR A AR R 2 UFR Y AR B R (R e e AR AR AT 0 S T R P AR A A
PRAS T s NI AR SR 1% 95 % 5 B2 DX 0] 035 MEAS 30 A9 P AR, F (R Y A8t A S (AR i e AR SRR R 9 95 9% 17 2 IX T 2 38 1 A 6 10

Fii,
3 it
3.1 BE&EMMXE KA IR EFIGRMN
MEM EM BRI

WFFE K BR, [ U b/ 58 — AR AR SR 1) 1= 48
A HUBRFNRAE ) A= Py etk s T OGS R AR 55 — A e
albk (2 2) , i R BT EUR AN L RE 2 i Rl A LT
ARAY 3SR 07, KA AR A, i HL AT BERE A% 1Y in H:
TR AR Ty, e A, X
B RIWF R Z5 e AL, [ A8 ) RE ] 2 ol b + 38
B HUBIA , 45 3G LB A7

(B R R R TR 22, RE 4 v 33 LY T
P, e R FR I, s b R T A P AR
ERINREY S N EEN R E £
T I T P04 25y B8 22 1) L SRR W B 8t v )
BT, SR Y A i, AR ZERESE R A
REFR AN AR N AR A BEHG I H R 5 ) 4= 1)
(R 2) T SRR VB E Ne R i (RER
WA AR (B 1) o &R IR Y A i T
Aeettm DIRA VR BRI —, B TIER
BBt ) e 28 B U5 AL U s W) sl AT A 4, (HLIE 47
AW IE A B, e W) A W) 5 5k B I 0N O 2
A BT TR IR A, TR S E R
J5 M TR T A TR N T kA AT
PRUR 5 B AR B i X S A T 1) SR AR —
R 1) RUBE b= mT RE 1 i 33 DILaR B3R Y o — 1>
RS DR, ik et S SR B [ U 3 g
TN A-3EFR 53 R A A 5 T A )
(LR 00, R 22 B AR 0 A R 00 B A A
W, S T IR E Y R e —E R ]
RESE N T A MLa R IR, T BT~ mT LLiE it
JE IR —SEAH B R (0 A SRS AR D) | Bl

T A PR RS E TR, A R T 2 5 2 A Bk
(. ARJBER) TEIR AR A 2R A3 )i, [
SRR A0 8 IV Ay 27 A N TR A AU A
FH,BESEN T R 00 A RLvE , 2 Rk 1R
TR N AR A 7= o e — e R LT RS T
A LR I A RN RRUE M, 92 A Ak SR AR Ak
XU SR E e RMAE R R G h i LA L
BB gE — 30
3.2 EEMFXE _Riam NI T EMEDE
b A

1152 b AR ) 04 I W B | o D Rl T AR
F S U RE AN [R) O AEL ) B VR — R ER HL A
TR e E W RS 3 i X R R S A
TARKEARTR S AR B AR R R Al bR - SR U 26
FRRE R RE D5 R 14T 3 1043 43 A (PCA) KB 5 — 3
BLA il (PC2 ) R REFEAL AN TR S8 ORI 0L (1) A% AR 2 AR
O o 4T G e/ b £ 5 A U SN i L P Y
BHEAZIG , BE I i OB e b N AR B 39k 2 W 1
AR (I 3) , BLAk, B UIAR 1 48 )5, ik
YIREIE AR A T 0 U 5 — E LA 3l (PCL) B
FEILAR A W E T FN B SR IR SR W R V% o3 T
(B 3) , Ua B AR N T ARAR 2R B H o W W B 0 3 72
i JHL - A TR, AR R R HL o I T R
BERMUEY F BRI, IR, 7R H B B — S Tl
AR , A4 AT DA SE i 0 95 0 RTAR R 4
Yy A BT s e A ALY, R B R
YIBEIE AR AL

TOAEE M HT M 7E55 AR A T AR R 7%
YWY YEY C/N B R HIEA PR & 2
S I E YRR W B R b AR
AR PP B s i (C/N) 570 20 AT IR 5
AYRESGNE , REMRRE T KBB4 5 A AR TR SS Ak A 2



55 5 3 e

g

A5 ¢ T U A X 55 ARG IR N TR AR A 0 A W AN A5 A 5 ) 619

MEJZ B0 ~ 10 em) AEYREESR (£ 4),
JRTEYINE R W) SR 43R U8 M R 8 52 i 3R 2
TSRS T, i TR A DL A AR C/N, FEA)
F BRI B A K AR F T 5 B R R 1
AR ARG R B, R RS A AR R
MEITEY) C/N AR THERT Atk w5 i 8 7% 4
Frir AT AR AR, S BOL - ER
HTRAE IR A ) s TR Ak (B 1), B
U, S I ER S 8 2 MO 5 AR T AR
TEPII B R T o, fE — 8RR L AT BERE S K 2 3R
ES|7 0 NG N = 7 QAEU 7 = A s ol
55 AR N TR - U E RIS B T 2 8 7%
Yy L3RR (TOC) R & (C/N) 2ok, g
— LR (A0 B R EA A tRE R e I 4 1A
YRR S (R 4) o AR 75— LR SETT i oe v
WARM, LA SR ESA S EWRE
TEAEIEASE R DS M A A W e 9% i
ARSI AT 4R R S T
RS E R D R T A E R s h
LA RE T B R SRR TR SR H A i
B AR TR A Y IR A T g,
A SR AR TEEERNAER, FET SR
It RTR SR 1 S8 v A S AR EL TR A VR AR W D
A —SEBi oY R B A LA RE IS s DA R T TR
AR AP e BRI -5 A5 )10 i+ 4
A BB BRI = A PR R e T, B D)
HRAL PR AEAS 5% i i A TR X B 55—
JEESHE T A W B TR A2 N i T B R T Y

A1 T
4 %

S AR AR N i U R IR S AT i AT S R B
TIEA PRI T o o AR L TAR S R
R, A el A W A i R LR Vs S A AR B A
SEAIERLNE A AN 5 A R R IR L, R
N R A P r A | S b 2
VAR 20 5 8 el FOR R U MU RIS P Y L
11, - St ity BRI E Al RE R BURAE T, LI,
AHFFELE RN, [ A RE S = 357 2 AT 2%
PRI B A R B T A A
TETR L CE A BB AR T, 1280 Rz mT I X I R 54
AR A AR AT BIL Bt B4 R SR [ e O A
AR 5 i — 25 M

Sk

[1] FAO. Global Forest Resources Assessment 2000 Main Report[ R].
FAO Forestry Paper 140, Food and Agriculture Organization of the
United Nations, Rome, 2001, 479.

[2] Jiang Z H, Fei B H, Wang X M. Plantation forests for sustainable
wood supply and development in China [J]. Chinese Forestry Sci-
ence and Technology, 2003, 2(1) : 20 -23.

[3] Chen D M, Zhang C L., Wu J P, et al. Subtropical plantations are
large carbon sinks: Evidence from two monoculture plantations in
South China [J]. Agricultural and Forest Meteorology, 2011, 151 ;
1214 - 1225.

[4] Liu SR, Li X M, Niu L M. The degradation of soil fertility in pure
larch plantation in the northeastern part of China [ J]. Ecological
Engineering, 1998, 10 75 —86.

[5] Sicardi M, Préchac, Frioni L. Soil microbial indicators sensitive to
land use conversion from pastures to commercial Eucalyptus grandis
(Hill ex Maiden ) plantations in Uruguay [ J]. Appl Soil Ecol,
2004, 27 125 - 133.

[6] Binkley D, Senock R, Bird S, et al. Twenty years ofstand develop-
ment in pure and mixed stands of Eucalyptus saligna and nitrogen-
fixing Facaltaria mollucana [ J]. Forest Ecology and Management,
2003, 182: 93 - 102.

[7] Forrester D I, Bauhus J, Cowie A L, et al. Mixed-species planta-
tions of Eucalyptus with nitrogen fixing trees; a review[ J]. Forest E-
cology and Management, 2006, 233 211 —230.

[8] Forrester D I, Bauhus J, Khanna P K. Growth dynamics in a mixed-
species plantation of Eucalyptus globulus and Acacia mearnsii[ J].
Forest Ecology and Management, 2004, 193, 81 -95.

[9] Kelty M J. The role of species mixtures in plantation forestry [ J].
Forest Ecology and Management, 2006, 233 :195 —204.

[10] Welsh D T. Nitrogen fixation in sea grass meadows: regulation,

plant — bacteria interactions and significance to primary productivi-
ty [J]. Ecology Letters, 2000, 3. 58 —71.

[11] Vander Heijden M G A, Bardgett R D, vanStraalen N M. The un-
seen majority: soil microbes as drivers of plant diversity and pro-
ductivity in terrestrial ecosystems [ J]. Ecology Letters, 2008a,
11296 -310.

[12] Paul E A, Clark F E, Soil Microbiology and Biochemistry [ M ].
San Diego, CA, USA: Academic Press. 1997.

[13] Li Q, Allen H L., Wilson C A, et al. Microbial biomass and bacte-
rial functional diversity in forest soils: effects of organic matter re-
moval , compaction, and vegetation control [ J]. Soil Biology & Bi-
ochemistry, 2004, 36. 571 —-579.

[ 14] Rudrappa L, Purakayastha T J, Singh D, et al. Long-termmanuring
and fertilization effects on soil organic carbon pools in a Typic Hap-
lustept of semi-arid sub-tropical carbon pools in a Typic Haplustept
of semi-arid sub-tropical India [J]. Soil Till Res, 2006, 88. 180
-192.

[15] Johnson D, Leake J R, Lee J A, et al. Changes in soil microbial
biomass and microbial activities in response to 7 years pollutant ni-

trogen deposition on a heath land and two grasslands [ J]. Environ-



620 Mok B

7,

R T $27 8

ment Pollution, 1998, 103 239 —250.

[16] Wallenstein M D, McNulty S, Fernandez I J, et al. Nitrogen ferti-
lization decreasesforest soil fungal and bacterial biomass in three
long-termexperiments [ J ]. Forest Ecology and Management,
2006, 222 459 —468.

[17

[

Treseder K K. Nitrogen additions and microbial biomass: a meta-a-
nalysis of ecosystem studies [ J]. Ecology Letters, 2008, 11 1111
-1120.

[18] Hendricks J J, Hendrick R L, Wilson C A, et al. Assessing the

[

Patterns and Controls of Fine Root Dynamics: an Empirical Test
and Methodological Review [ J]. Journal of Ecology, 2006, 94 . 40
-57.

Nelson D W, Sommers L E. Total Carbon, Organic Carbon, and
Organic Matter, in; second ed. (Eds), Methods of Soil Analysis

[19

[

[M]. American Society of Agronomy Inc. , Madison, Wisconsin,
1996, 961 -1010.

Bremner J M. Nitrogen-total[ M ]//Sparks D L. (Ed. ), Methods of
Soil Analysis. SSSA Book Ser, Madison, Wisconsin, 1996, 1085
-1122.

[21] Vance E D, Brookes P C, Jenkinson D S. An extraction method for

[20

—

measuring soil microbial biomass C [ J]. Soil Biology and Biochem-
istry, 1987, 19 703 -707.

[22] Bossio D A, Scow K M. Impacts of carbon and flooding on soil mi-
crobial communities: phospholipid fatty acid profiles and substrate
utilization patterns [ J]. Microbial Ecology, 1998, 35 265 -278.

[23] Bligh E, Dyer W. A rapid method of total lipid extraction and puri-

fication [ J]. Canadian Journal Biochemistry Physiology, 1959,

37: 911 -917.

Tunlid A, Hoitink H A J, Low C, et al. Characterization of bacte-

—
[N}
=

P

ria that suppress rhizoctonia damping-off in bark compost media by
analysis of fatty-acid biomarkers [ J]. Applied and Environmental
Microbiology, 1989, 55. 1368 —1374.

[25

[

Frostergard A, Baath E. The use of phospholipid fatty acid analysis
to estimate bacterial and fungal biomass in soil [J]. Biology and
Fertility of Soils, 1996, 22 59 —-65.

TKATT X M RR, . U MRV AR e VTR PL-
FA EIRIC R [J]. £ 2, 2009, 29 (8): 4127
-4137.

Kaye ] P, Resh S C, Kaye M W, et al. Nutrient and carbon dy-

[26

[

[27

[

namics in a replacement series of Eucalyptus and Albizia trees [ J].
Ecology, 2000, 81: 3267 —-73.

[28] Resh S, Binkley D, Parrotta J. Greater soil carbon sequestration
under nitrogen-fixing trees compared with Eucalyptus species [ J].
Ecosystems, 2002, 5. 217 -231.

[29

[

Vitousek P. Ecosystem science and human-environment interactions
in the Hawaiian archipelago [ J]. Journal of Ecology, 2006, 94 .
510 -521.

[30] Miltner A, Bombach P, Schmidt-Briicken B, et al. SOM genesis

[

[

[

[N

fa—

microbial biomass as a significant source [ J]. Biogeochemistry,
2011, DOI 10.1007/s10533 —011 —9658 — z.

Nouvellon Y, Laclau J P, Epron D, et al. Production and carbon
allocation in monocultures and mixed-species plantations of Euca-
lyptus grandis and Acacia mangium in Brazil [ J]. Tree physiology,
2012, 32 680 -695.

Resh S, Binkley D, Parrotta J. Greater soil carbon sequestration
under nitrogen-fixing trees compared with Eucalyptus species [ J].
Ecosystems, 2002, 5:217 -231.

YiZG, FuSL, Yi WM,et al. Partitioning soil respiration of sub-
tropical forests with different successional stages in south China

[J]. Forest Ecology and Management, 2007, 243 . 178 —186.

[34] Burton J, Chen C R, Xu Z H, et al. Soil microbial biomass, activ-

ity and community composition in adjacent native and plantation for-
ests of subtropical Australia [ J]. J Soils Sediments, 2010, 10:
1267 -1277.

Myers R T, Zak D R, White D C, et al. Landscape-level patterns
of microbial community composition and substrate use in upland for-
est ecosystems [ J]. Soil Science Society of America Journal,
2001, 65 359 -367.

Benizri E, Amiaud B. Relationship between plants and soil micro-
bial communities in fertilized grasslands [ J]. Soil Biology and Bio-
chemistry, 2005, 37 2042 —2050.

Williamson W M, Wardle D A, Yeates G W. Changes in soilmicro-
bial and nematode communities during ecosystem decline across a-
long-termchronosequence [ J ]. Soil Biology and Biochemistry,
2005, 37 1289 -1301.

De Boer W, Folman L B, Summerbell R C, et al. Living in a fun-
gal world; impact of fungi on soil bacterial niche development [ J].
FEMS Microbiology Reviews, 2005, 29 795 -811.

Bardgett R. The Biology of Soil-a Community and Ecosystem Ap-
proach [ M]. Oxford University Press, New York, 2005, 242.

[40] Brant J B, Myrold D D, Sulzman E W. Root controls on soil micro-

bial community structure in forest soils [ J]. Oecologia, 2006,
148 . 650 - 659.

Carreiro M M, Sinsabaugh R L, Repert D A, et al. Microbial en-
zyme shifts explain litter decay responses to simulated nitrogen dep-
osition [ J]. Ecology, 2000, 81 2359 —2365.

Carney K M, Hungate B A, Drake B G,et al. Altered soil microbi-
al community at elevated CO(2) leads to loss of soil carbon [J].
Proc Natl Acad Sci U S A, 2007, 104 4990 —4995.

Cusack D F, Silver W L, Torn M S, et al. Changes in microbial
community characteristics and soil organic matter with nitrogen ad-
ditions in two tropical forests [J]. Ecology, 2011, 92(3): 621 -
632.

Langley J A, Hungate B A. Mycorrhizal controls on belowground
litter quality [J]. Ecology, 2003, 84 2302 -2312.



