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FEEE AR AR £ - T e B A bk —ARAZ K ( Cunninghamia lanceolata ( Lamb. ) Hook ) N T4k 5 i 5% A 3 43 1 45 PR (it
RRART R A BE)Z AR OB TR Bz LIRS RARTI AR Y FR1L) T 0—40 om PR LIS 2% i 15a 1
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IR, AR T A B A 5 KBUREAE A% 0—10 em [ 10—20 em F120—40 em 1240k SR S EHEA BEEN(P>0.05),
FIL My 2553 HT R AZARHE AR 15a JWIIR] - HE 4Bk 420t BEAR 0 35 28 (P<0. 01 ) (R AL B E LA K b B4 i 5 HURE 4F:
By EAE IR 3 A L2 R ARk AR SRR B (P>0.05) o FAMK 15 4R2EME R [RIALBEREHY 3 4> L 2B i 2% A
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Long-term effects of harvest residue management on soil total carbon and

nitrogen concentrations of a replanted Chinese fir plantation

HU Zhenhong'*, HE Zongming’, FAN Shaohui**, HUANG Zhiqun'?, WAN Xiaohua'*, YANG Jingyu’, YU
Zaipeng'”, WANG Minhuang'*
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2 College of Geographical Science, Fujian Normal University, Fuzhou 350007 , China
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Abstract ; The long-term effects of harvest residue management on total soil carbon (C) and nitrogen (N) concentrations in
the mineral soil (to a depth of 40 ecm) in a replanted Chinese fir ( Cunninghamia lanceolata ( Lamb. ) Hook ) plantation
were studied. The plantation was subjected to five harvest residue management treatments including: (1) whole tree harvest
plus forest floor removal, (2) whole tree harvest, (3) stem only harvest, (4) double residue, and (5) burning residue.
Soil samples were collected in 3, 6, 9, 12 and 15 years after tree replanting. The results showed that there was a trend for

C and N concentrations to be higher in double residue treatment than other treatments in 0—10 cm layer during the first 15

EE&TH 2011 BEWH LT AA ST (DB-168 ) ;2012 4E4F #4475 1 AR RH 2 3L 4 30 H %81 (2060203 )
s B HA:2012-08-15; f&ITHHA:2013-04-18
# W IRAE# Corresponding author. E-mail ; fansh@ icbr. ac. cn

http ://www. ecologica. cn



4206 A E = 33 %

years. However, one-way ANOVA showed that harvest residue management had no significant effects on C and N
concentrations in 0—10 c¢m, 10—20 cm or 20—40 cm layers at any sampling year ( P>0.05). Analysis of repeated-
measures ANOVA showed that C and N concentrations for the three depth layers varied between years ( P<0.01). Neither
harvest residue management nor the interaction of sampling year and harvest residue management had any significant effects
on C and N concentrations in any depth of soil layers ( P>0.05). Soil C stock at the 0—40 c¢m depth was 88.71 Mg/hm” at
age 15 years on average. Again, one-way ANOVA showed harvest residue management had no significant effect on the soil
C stocks at any soil depths (P >0.05). These observations suggested that the long-term effects of harvest residue

management on C and N concentrations in Chinese fir plantation were not significant in subtropical China.

Key Words: soil carbon and nitrogen concentrations; Chinese fir plantation; harvest residue management; subtropical ;

soil type

FRR - Bty Fot S AT IR A o 14 2—3 3%, IR A S BRARAG IR AP i A LA bz T 2 -8
SRS E IR T RS S S AR RO IR DR U 5 R AR Xt T AR R P B R
TR, AR BRI REANARUTER , IR 2R S B DR 138 I ) i 4
PR BRT, AN TR 1.87x10° hm®, o LA T AR I B K 1 i N MR - BERia 2 iy Xt
SRR SR Z -

R AT A A8 R N TARE B 2B it , 5t 20 AR AT SR AR 43 1 A8 BT N AR - J8 e A0 & i 1 52
M HEFT T R BESE  (AASRIBEE &1 R 4518 22 MR K, FE B A7, Johnson F Curtis'™® BF5T B, Rk
1755 R AR A A8 BIE il T 9 IS AT 3 R (R (RIS Rl S IR A7 22 5%, Nave 2507 R B, 2BRoR AR
Tl 40 b 2 AR 13 R B AR i, X R Ak = RIS R R 3 L Jandl 251 A SRR 4 4 A B
T X 1 S R 5 M B BRI [ 3 T Il 58y , AN 237 AR R 50, LG A SRR 4 0 A B e X S A A U
Wz 4, DX, 3 BILBR S AN 8 (R AR AR S e B A s T DL AT TR AR A B
X AR S R B 0 e R AT REAIL AR, AR AN [R] A DX | - SRR e O JRRAE ST

54 aRIm) 4 B HAb M DA L v D P A2 25 R G AR 7 i it 1 O, A 28 R X AU 7 AR 1) i 22
FEOT PR AL g, A2 K ( Cunninghamia lanceolata ( Lamb ) Hook ) J& H [ S #4GH Hb [X. % ) 1
MR Z — B BOE R 7 e AR T AR R, A T E 28 0 & R4 A 1 IR A R R AE S R B
O RN 157 R AN TN B 2 1) e 32 I o NS DA S e B U S A v e B2 R G DTN SR A G e
R AR T R R AR IR PR  AZ AR AR A A A R O S R T A, T R Y R
FRIR A BT AZ AR 1 A B i R S e ok WARGE St ZE tE SOOI R 0 ( CIFOR ) B & B2
GERN R AW AEAZ A 7 XA E 4 B 1 T e B A b7, i 7 DA SR A A 0 A LA i X A2 AR pR A R A
A A A T A I R Y S X ESAE M 5 R AR A A B 0—40 om WREE L4
B AR i 15a BRI TR I00T R AR A A B T AZ ARPR B A Btk | 4 R0 1 R BIAROE LA B3
SRARTRN A2 L AL AR L e At i, DA 5 S0 BT el XN TR 8 BT - Sk R0 S 1) R i 2 {3t
R
1 MBEFZE
1.1 iK%t

TRIG b 15 76 48 4 B - 17 02 BH A PR3 (117°597E,26°48'N) |, J& T a8 36 1 2 a1 S ik, W4k s 2 A
200—260 m Z[A] PP EAE 28—36° 2 [0], g HE R ZE XU, AR 19.5 °C L1 A PR
9.7 °C,7 A< 28. 7 °C , Wi e IR AN = R B -5. 8 CCAHI41 C A FH KA 1653 mm, £
L 3—8 A AP FIZE R 1143 mm , A-TFHIFHXR R 83% . HHEN BT A & B R T2, RIZ G5,
+ERE, + AT IR , BYE5A /D m i Ak, AT W WAL 3 A 0 8 S ( Angiopteris fokiensis ) . Vik=x
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( Woodwardia japonica) , FL5TE ( Miscanthus floridulus) 753 ( Dicranopteris dichotoma ) 5% , 35 AT 7E N 29 4F
A — AR ARGl 1S A L WL 1

F1 IEWET0—20 cm T EHBBUERFMIZAK 15 FEMFEHRSHEE
Table 1 Soil physical and chemical properties in 0—20 cm layer before plantation and mean tree height and diameter at breast height at age 15

years in a Chinese fir plantation

SN} w15 )7
Before plantation At 15 years after plantation
Block . AL . - e . e
o TR , O T #E we o
A . i) Soil organic . . . . Diameter at
Elevation Slope Total nitrogen pH Bulk density ~ Bulk density Height .
. Aspect /(%) matter N /ke) /(g/m) N /) /m breast height
/(g/kg) & & /em
I 273 [i] 33 44.50 0.93 5.04 1.00 1.06 16.20 19.00
Il 244 ] 33 53.20 1.05 4.91 0.86 1.00 15.30 17.70
i 255 It 35 42.30 1.04 5.15 1.02 1.08 14.10 16.20
I\ 230 K 33 52.60 1.01 4.90 0.88 0.93 15.70 18.00

1.2 At

KA BEVLIX 4 1 110 b, 3 4 AN K4, AN X
5 MAEFNX NXETF 600 m*( 111 ITIX4H
JNK R 20 mx30 m, IV IXZH/NX K 24 mx25 m) . 1996
AE 10 H AT SR AR A Wy Ak BRS N P56 AT FLAh b 3 5
ASREF Ay - (1) E B RARTE A W Fn gk 2 (WOiR b |
AAPUT,BLO) ; (2) I ERARFI R, I8 B b bl )2 (4
RISCER , BLL) 5 (3) ASUBCGERA T FIR K, O B R AR A )
(PRERATI AR, BL2) 5 (4) TR B RAKTI AR , 5] pKE B1 SR E SR 57
BL1 AR B i F) SR (R AR AR T /N DX s R AR Fig.1 Geographic location of the study site and the distribution
RYL,BL3) ; (5) B R AR 4 Wy AL )2 K58 (FR L, of plots
SB) . i — A CAZ RS ARG Fe A B R AR A4 AR 1=BLO, 403 2=BL1, 4b 3 3 =B12, AbFH 4 =BL3, Ab L 5 =SB;
W2 26, 1 Me/hm?, Mo B2 A Wi 20 9. 9 Mgy BI=XALL B2=PCHLI B3 =IXALIN, BA= KAV
hm? ™ I /INX A3 A AL 1
1.3 R

1997 4 1 H R/ CIRAE 7 20733, 7K R 50 emx50 emx40 em (K FEXTERE IR ) | H4ER H
FEARSEAH TN . F2 ARFIAE % B R /N X 150 £k (% B 2500 #&/hm® ) , 52577 00 L AR B2 AR I,
1997 4£ 5 A B2 A N P K G CEFRITRGF T EAM)100g, MK 3a BAFEFHFT 2 ICH 1 IRTE5—
7H 2 WRAE9—11 H) 4 AT | IRREILE , Z G A HHHTIER .
1.4 THREHHH

TAERAEISTE] Ry 1999 (EARE 3 4F) 2002 (55 6 4F) 2005 (55 9 4F) 2008 (£ 12 4) F12011 (55 15 4F) 4F
112 AEC84E T L HEARHR S5 em 145H 0—10 em 10—20 em 1 20—40 em T 2432 HUEE  TEGA/NX N
W/INX X E A 10—12 DA AR TR B2 IR S E U 432 — A A B4 IS0 X U 1)
T BRI R FAY, X5 2 mm G5 RO, I 5 I RS AR 0 384 EAEBFEE J5 4t 0. 149 mm i
K5 Elementar 2y 7] 42 7= AUk R ICE 431 ( Vario Max) e 3mSR R A
T RR A 23 o i 5 AR N, 1 J2 A fe 3R AR, 3E AT T A P | A i o R R — K R A A ik
FPILICE ZE 50T, pH (B R K IR B8R FE 11, AR A TI 30 €
1.5 HdEotr

K FHER IR 28 5 22 5317 (one-way ANOV A ) A6 55 75 A [ HURE AT 07 SR H 80 0 P 48 B it X i 0 - 1 4 i | 4
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R MR A L E A, LSD S AT AH R AR A0 AN TRl AL FRAR M 2 [A] 4tk 4 MR e 22 5 g e B R
W77 225307 (repeated-measures ANOVA) K55 AZ A TE MK 15a W RIR AR AP B BRES T e 20k 2R &=
KA AR R REm . DL LA 4 T3 7E SPSS 16. 0 #4F L ilAT .
2 ZER551
2.1 +HHEemE R

MRPE 2,5 IEREAEDY , BL3 (INFFERARFI AT ) AL BIAEHL 0—10 em )2 20k 5 51 0 T HAl AL BEAE Hy
LSD 73T /s KSR 3 4F (1999) BL3 AL FEAEHL 0—10 em + 240k & W5 T SB (ML) AL FRAE b (P<
0.05) ,HRPHZE T 22 AT R W, 5 UHURE AR RARRI A3 P 48 BRAS Tt X 0—10 em, 10—20 em F120—40 em 12
SRS MBI B (P>0.05) , EENE 200 B, AR 15a WE],3 A+ )2 58 & = ki
HUREAE (30 . A8 4k (P<0. 01,36 3)  HARBE 7 20 b #5345 BORRAE 003 (1) 58 L RS0 X 4 18 4 i 5 i i A
BH(P>0.05), FZA 1S5 AEAR SRARFAYE BRI XT BT A 2846 AR .35 (P>0.05,3£ 4) , NAR
FRF AP AL PR 32 T 25 R B, T A AL FREE M 0—40 om TRFE SRR AF P2 88. 71 Mg/hm®

R2 MAREW 15a PEAIRERER R EEHN 0—40 cm RETIELHROE

Table 2 Soil total C concentrations to the depth of 40 cm under different residue treatments during the first 15 years in a replanted Chinese fir

plantation/

+2/cm SEAY LK & Soil total C concentrations/ ( g/kg)

Soil layer Year SB BLO BL1 BL2 BL3 P

0—10 1999 26.34(3.59) 29.27(1.33) 30.14(3.14) 28.99(2.35) 32.89(3.96) 0.32
2002 28.78(3.51) 26.59(3.62) 24.69(3.81) 27.72(1.85) 30.24(2.05) 0.43
2005 29.19(3.70) 29.53(3.27) 28.93(2.73) 28.45(3.04) 32.53(3.76) 0.65
2008 27.61(3.31) 28.81(3.49) 29.86(3.64) 29.39(2.57) 32.86(2.80) 0.43
2011 25.27(2.82) 23.68(3.37) 23.47(2.88) 25.44(3.31) 26.38(3.37) 0.97

10—20 1999 19.69(3.77) 19.21(0.77) 20.57(2.59) 18.26(1.79) 21.65(2.29) 0.65
2002 21.79(3.09) 20.76(3.19) 22.24(2.44) 23.16(1.14) 22.52(2.16) 0.71
2005 20.86(3.36) 21.28(1.95) 19.78(3.20) 21.32(0.61) 23.29(1.85) 0.59
2008 21.46(3.26) 21.29(2.17) 25.20(1.26) 22.81(2.37) 26.06(2.75) 0.09
2011 19.79(3.09) 21.44(1.42) 22.09(2.19) 20.91(3.47) 22.55(3.14) 0.56

20—40 1999 15.04(1.98) 14.79(1.11) 14.68(2.07) 14.37(0.92) 14.29(1.87) 0.98
2002 18.29(2.80) 15.40(1.91) 16.18(1.16) 16.20(1.19) 16.60(0.87) 0.66
2005 15.40(2.49) 15.99(1.47) 15.08(1.62) 16.37(1.29) 17.39(0.68) 0.60
2008 16.09(2.77) 16.02(2.80) 16.68(0.48) 17.11(0.85) 16.56(0.98) 0.89
2011 14.85(1.31) 15.78(0.97) 17.13(0.83) 16.44(2.15) 16.50(2.73) 0.40

55 N A s v it 22

R3 ERER Sa HERRREXFRYEEFBIRESKR ASERKRALENESENEFESTR(P)
Table 3 The repeated measures ANOVA for soil total C and N concentrations and C :N ratio under different residue treatments in a replanted

Chinese fir plantation

+J2 Soil layer/cm 4% Total C 4% Total N A C:N
0—10 40} Year 0.00 0.00 0.00
AL P Treatment 0.46 0.07 0.97
AR P Year X Treatment 0.82 0.81 0.86
10—20 B Year 0.00 0.00 0.00
QbR Treatment 0.45 0.36 0.73
AEGyx4b PR Year x Treatment 0.38 0.51 0.95
20—40 4} Year 0.01 0.00 0.00
AbFE Treatment 0.88 0.79 0.92
AR Year X Treatment 0.78 0.36 0.99

http ; //www. ecologica. cn
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R4 EARKIS EERAERER SO EEFEN T IRHRMES
Table 4 Soil C stocks at the 0—40 cm depth in a replanted Chinese fir plantation under different residue treatments at age of 15 years

+2/em + HERR A B2t Soil C stocks/ (Mg/hm? )

Soil layer BLO BL1 BI2 BL3 SB i

0—10 26.54 (1.89) 26.48 (1.30) 27.89 (2.18) 27.99 (3.33) 27.85 (2.90) 0.79

10—20 23.59 (0.58) 23.78 (1.69) 22.56 (2.00) 23.61 (3.09) 21.91 (3.29) 0.74

20—40 38.39 (3.52) 40.28 (3.92) 38.43 (2.26) 38.76 (6.12) 35.45 (4.52) 0.62

4t Total 88.53 (4.82) 90.54 (6.21) 88.94 (3.65) 90.36 (11.48) 85.21 (10.61) 0.88
155 A B A b O 22

2.2 HELEREGEEL

MFE 5 TS RIBUREARAy , BL3 (M5 RART A9 ) b BEEE b 0—10 em 12 B3RS &3 & T H AL
PRAEHE , LSD /AT /R ¥EARES 3 45 (1999 ) BL3 ALHFEHL 0—10 em 2 2R B W& =T SBOFELL) A PEAEH
(P<0.05) , M5 12 4F (2008 ) BL3 AbFREEH 0—10 cm +)ZH110—20 em + /2R &8 B 55 T SB AbHAL
Hi(P<0.05) (HIE R I 250 HrR U], 5 UHUREAR O R AT R 48 BRAS TN 3 A+ )2 RIS A S mEmiyA
W3 (P>0.05), EEMET 2002 BEEFE X ITA )22/ & A 8 %W (P<0.01,3R 3) {HAk
PO A S BRE AR 38 N BT 2 2R S B A B3E (P>0.05) .

F5 HAEHK 15 PEREREFKNEEEN0—40 cm RELELARE

Table 5 Soil total N concentrations to the depth of 40 cm under different treatments during the fiirst 15 years in a replanted Chinese

fir plantation

+J2/em R + 484 % & HF Soil total C concentrations/ ( g/kg)

Soil layer Year SB BLO BLI BI2 BL3 P

0—10 1999 2.00(0.15) 2.11(0.03) 2.19(0.15) 2.17(0.11) 2.36(0.17) 0.14
2002 2.36(0.19) 2.20(0.12) 2.19(0.15) 2.35(0.08) 2.51(0.29) 0.26
2005 2.25(0.27) 2.34(0.09) 2.29(0.12) 2.22(0.15) 2.48(0.12) 0.23
2008 1.83(0.27) 1.98(0.12) 2.03(0.33) 1.90(0.11) 2.22(0.13) 0.13
2011 2.18(0.24) 2.06(0.23) 2.11(0.12) 2.18(0.20) 2.26(0.11) 0.56

10—20 1999 1.60(0.18) 1.59(0.08) 1.66(0.12) 1.53(0.06) 1.66(0.05) 0.86
2002 2.01(0.18) 1.92(0. 14) 2.02(0.16) 2.00(0.06) 2.01(0.27) 0.71
2005 1.83(0.20) 1.87(0.17) 1.76(0.16) 1.87(0.09) 1.88(0.03) 0.67
2008 1.52(0.20) 1.53 (0.13) 1.79(0.06) 1.58(0.06) 1.79(0.08) 0.10
2011 1.30(0.21) 1.42(0.10) 1.40(0.22) 1.40(0.27) 1.40(0.09) 0.51

20—40 1999 1.37(0.12) 1.38(0.10) 1.34(0.08) 1.33(0.01) 1.31(0.05) 0.94
2002 1.83(0.07) 1.53(0.09) 1.68(0.17) 1.61(0.05) 1.68(0.14) 0.24
2005 1.54(0.09) 1.55(0.13) 1.52(0.03) 1.60(0.03) 1.58(0.08) 0.45
2008 1.22(0.30) 1.26(0.21) 1.29(0.09) 1.25(0.08) 1.31(0.08) 0.79
2011 1.05(0.08) 1.07(0.06) 1.14(0.18) 1.10(0.12) 1.10(0.20) 0.57

55 A B S b O 22

2.3 hiEmA LA L

HRRTT 200 3R WL 7E 5 IRIBUREAREAR , RARFI AR Y E HRRSEXT 3 A+ 2 A LY A 2 (P>0.05,
F6) ., HEEME I 20 R BEEFRXT 3 A1 20 A A R 50 (P<0. 01,38 3) , Ab3 =0 Ab 3y
35 BUREAR 03 110 28 E SO R 3R R L2 AN 2.3 (P>0.05) | A AT H 2Bk A LU BEAE i R AL i B AR — 3,
3 Hie5Eit

Mendham 250 X5 W8 FI Y. P4 B BMRY ( Eucalyptus globulus) N TAKIIBFSE B | 1Ak 7a 3718 % 41
PR T SRR B X R A LR 2R SR B R, (R B AR R IR e 2 M X AT
SR, Powers 45 IFSE NN | SRAKTRI A 40 A5 BHLRE it Xoh 1 S s XS TR AR s AR 10 48 309 18] 347 AL 75 Bt S i
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AW AT FZAREIR 15a I [E]RAGT 2 P48 B ) T3 4 hie 2R & 5 Mk A s AR 3
PR I SR FRTR A 0 7 B A2 ACBR - 3 e R0 St IR IO AN B 3, — A Ay | SRARTR A ) A8 B i % 33 e 2R
R0 BRI RN (<5a) 7Y (B B ST R, SRR AR A B - SR R i (4 S IR AR
ROV (>10a) M) Chen 25 35 IR IV AT i X 6 4F 2 TR HIAA ( Pinus elliowii ) FIBTSE & IR, 4 B SR A%
FIRYFE LI Ak AT R E R T RRRAR R, A0TSR 3 4EFIES 12 4F BL3 (i
R R Y ) AL BRREHE 0—10 em 12 HIEAIR SRS B E S T SBOHIL) LI, AN A5 &
LR 1S AR RART A B X 0—40 em TR EE - 1R A% 1A W E S, 3% 15 Jones 45" X 7 7
2217 FFLERR IS 0—30 em TREE TS mAf R IR 5 45 R — 2

R 6 FAIEM 15a HE) A B R AT R EIEAE M 0—40 cm TIERRELL
Table 6 Soil C/N ratio to the depth of 40 cm under different treatments during the first 15 years in a replanted Chinese fir plantation

12 AEA LA Soil C/N ratio
Soil layer Year SB BLO BLI BI2 BL3 P
0—10 cm 1999 13.20(1.12) 13.83(096) 13.72(0.87) 13.36(0.54) 13.89(1.51) 0.86
2002 12.14(1.53) 12.04(2.02) 11.15(0.70) 11.77(1.15) 12.06(1.09) 0.63
2005 12.89(1.08) 12.62(0.98) 12.63(0.82) 12.83(1.29) 13.07(1.34) 0.97
2008 15.01(0.96) 14.52(1.10) 14.71(1.19) 15.47(0.88) 14.91(0.84) 0.89
2011 15.57(0.50) 15.58(1.18) 15.47(1.02) 15.03(0.52) 15.89(1.68) 0.74
10—20 em 1999 12.35(1.03) 12.11(0.51) 12.44(0.70) 11.66(1.13) 13.02(1.61) 0.65
2002 10.83(1.19) 10.84(2.14) 11.00(1.42) 11.59(0.32) 11.18(1.15) 0.74
2005 11.34(1.07) 11.40(0.42) 11.22(0.90) 11.40(0.51) 12.40(1.05) 0.71
2008 14.09(0.86) 13.94(0.87) 14.15(0.68) 14.40(1.04) 14.67(1.02) 0.95
2011 15.18(0.96) 15.08(0.270 15.71(1.20) 14.97(1.66) 16.09(1.59) 0.54
20—40 cm 1999 11.03(1.03) 10.72(0.51) 11.03(0.70) 10.77(1.13) 10.92(1.61) 0.93
2002 9.93(1.19) 9.99(2.14) 9.62(1.42) 10.09(0.32) 9.88(1.15) 0.97
2005 9.96(1.07) 10.29(0.42) 9.96(0.90) 10.25(0.51) 11.02(1.05) 0.75
2008 13.16(0.86) 12.76(0.87) 13.07(0.68) 13.68(1.04) 12.78(1.02) 0.92
2011 14.13(0.96) 14.83(0.27) 14.96(1.20) 14.82(1.66) 15.01(1.59) 0.67
55 PIBSOHIE SA O 22

RART 438 BN N TR A 30 0 0 52 e 3 3 7 2R 2 (0—10 em) 80K, I HA #3826 B H R340
AKGA 152817 ARBFSEH BL3 AbBAEHIE )2 (0—10 em) 28k 2R S BAE 5 WHBUREAEGy ¥ T Hifb Ak
HREH AR 20 T R A2 RO R B35 (22,38 5) . RTRBIE S, — 07 WA R AT A WRe Btk A 4811
A BRI, o5 — 7 T, S ARG b DX 09 5 07 52 560 22 B 86 SR AT A 2 14 = 32 8 4 6 R A T
W10 RER I SRAR TR A R L H 0 ) ST R — S R R BRI SR AR T At A IR A LR AL
FRAREIR 15 WIIE] A2 ACHK 3 4 | 4205 B FEIBORE AR R)AS ) 1T A1k, X F B S AR E AN & 7 i 30
N 3 AL R AP A o

WFFE R BH | SR AT 42 P A5 B it Xoh N AR A 9 220 5 i 20 L 1) 52 i PR A0 2% 1 | i MRS o ) 4 48288
RIS 517 KA 5 ) 330 ML A R0 i 1 S5 B2 i IR 1, K RS R B (R S 1K, e
PRVE D) o fi e i, AR BT 3 p BB A A A 2 Powers 45T RS R I i DX (51 2 I A b
X)), RARTN A 7= e B AT HURR A o0l 1 PRV F i AR, 0B A -3 AT BLBR A /b, 2809, AT
RIE M, B AR AR BE /DN, 3R v, 3 A AL o gt SR b T LI AT s XK ISR R4, T BER
RPN A DIAEAZ AR A BT HEE 28 KA, E A IR AU /0 ' i RSP R R, AR RS
M TR AR SRR R K% 1a Jo RAGTIR Y o R EEAS SR, AT, 35 MO AT et 2, B
Sail K VA A MU R R M B A th AR S R G B B AR X N 2R [ e, FLIR B 38 4 A
PETIE S vy v ol ] RN S G e 2 K 7 N N 2 W N i B N o S R S SR IR - R v |V M2 N
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AT A T AU TR R ) B R AT AT AE 22 57, (A 52 R AR A A BT N TP - e 2 2K
W2 22510 Nave 557, 5B oR AR TR A et B MRV [ VB S PR - S0 fi o Vs A 2 B o, {HL&)
W A AR A i, SR LB TR A RS RTE R R A P LR RS | YA I BRI
BRI R P T R A HLBR A S MR WY S B R R LA AR R AR
HEARRT 6a FEATCITEA 25 FE AT R AR M 1395753 200 | 2 542 AR URTE P 8 A1 A 30
NIV FR/IN DX 22 AR P U 30 e 2 S T AN S T RIS AR A= 4 R R e o+ S DL AR R
FPENE T, (RBF5ER IR [ Ab BERE s O AR AR P ik 22 AR L BRI, SRR A A B AZ AP 7 A
IR AN R AL T BSOS () A PN DB S 2 S AN S R BN A AN TR ) S H - 3R
Bt RG22 5710 T R 23 MR R PR A 0 A B IR AU B A 2 R I s U AR T
SR AR A% 1) L AP S BT o LR/, R A B P B S G eh X R T AR
Bt AR A R KRR M A A TARIY 2—3 £5F1 5—10 A%, JIr LR BR SRARTRI AR W e 525 43 e
PAN TR LSRR A S AR P AR B3 SRS 3R B 32 3 b 1) 2, BAT ek
LA -, TR A S AR A A R MM A RN Scott BT X IY 22 MO R
B SRS N MK 26 J SRR R BT A B, A o B4 G 308 P 19 - S RCge i  BA A2 A T Al D R )
SR R et i 4 A AT SR D PR L 2T, - S M 2R T, 3 AT A PR R SR AR )
(ESLE Y RO e SN LA

RFFRUMS AN TAR L IRIE S W T, ZHOA A FR I FERII N (<1a) BAMIERN, Z )5 1510
JIARGHER R BRI LU 2 i RS AP b g iR Y R S AR b, R ARER 3 AR ISR 12 4ERT,
0—10 cm LJZHRIIACBRRE S 34t A 200 R T HABAL BERE L (32 2,38 5) R LI AR M R L L8 47 103 7
0—10 cm L2 S IFERAR AP 2k %05 A B 225500 (05 A AL B MU L 22 S 2 A
F o DX UL LR AZ ACPR L 3 28 B et SR AN 835 [T I A% SR AR A 0y T L2 — s R R e o 1 98tk SR
A, MRS BRI AARTE AR 20 N Sl 23 U EL K LSRR R R (0—10 em) RHEAGR |
PRGRRER A5 LIRFRIPRBEIKL . AT, 2SR IPIRGE ULy, LR IR , A R 1l Ak
HN A AR A RIS R R 2Rl 7 MR S PG AR N T AREE AR 7a BIIE] SR 1L
LN A 3t X - S R R SR 2 TRV L SO (¢ e 1] I B A T
PATE B E 22 A MR LI EAZ A MR 3] 2 0 355 A b S 5% 2, A T 58 v - S BBORE 1) B[] 18] o R X0, T
HRULRT - SR R 1 R R AE S AR E A P

3 o s N AR 28 8 B A FORRI T RE R N, B A S 2 X 4 R AU AR Al A A ik A
(EUZ:  ASHTE g R AT AR W) AR RE B35 HEANAZ AR AR 0—40 om IRIE L3R it i, SRR AT R4 BRI
XHR AR N AR SRR D RE AR AN K, B OR M i S5y B JBR S - St A T B A 3R (EL 0
T M A T AR (I A R A BN () Ak B M A7 A S 2 5, HL R R AR 0 AR A/ (R A R AR
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ANER DETE T I3 TR IC BRI S Y RE 7 50 50 45 22 B, AR 2R 3 A R AR T 3 ek - Mo AR A T A 5
W20 AR R R SR AR TR A A KT M A i AR 3 R R TR X R
2 HRA USRI A RS AR RN | i) BE 32 2 AR MR 2R R e A Pt o DRI, oA I D s AP P AR 2R 3 2 o
AR N TR+ S R IR ML 5
Bl B E. K. S. Nambiar i+ A Tiarks i+ C. Cossalter Y4z FlH I Bl Bl2F Be BF 52 B s Aol F 52 57
IR XX 8 e B 0 i S R By, DA B ke B b 7 557 Bt SR A T i S5 ) 3 ) A 37

http ; //www. ecologica. cn



4212 A E = 334

References :

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Lal R. Forest soils and carbon sequestration. Forest Ecology and Management, 2005, 220(1/3) . 242-258.

Chen C R, Xu Z H. Soil carbon and nitrogen pools and microbial properties in a 6-year-old slash pine plantation of subtropical Australia; impacts of
harvest residue management. Forest Ecology and Management, 2005, 206(1/3) ; 237-247.

McFarlane K J, Schoenholiz S H, Powers R F, Perakis S S. Soil organic matter stability in intensively managed ponderosa pine stands in california.
Soil Science Society of America Journal, 2010, 74(3) : 979-992.

Huang Z, He Z, Wan X, Hu Z, Fan S, Yang Y. Harvest residue management effects on tree growth and ecosystem carbon in a Chinese fir
plantation in subtropical China. Plant and Soil, 2013, 364(1/2) ; 303-314.

Jones H S, Garrett L G, Beets P N, Kimberley M O, Oliver G R. Impacts of harvest residue management on soil carbon stocks in a plantation
forest. Soil Science Society of America Journal, 2008, 72(6) : 1621-1627.

Jandl R, Lindner M, Vesterdal L., Bauwens B, Baritz R, Hagedorn F, Johnson D W, Minkkinen K, Byrme K A. How strongly can forest
management influence soil carbon sequestration? Geoderma, 2007, 137(3/4) : 253-268.

Nave L E, Vance E D, Swanston C W, Curtis P S. Harvest impacts on soil carbon storage in temperate forests. Forest Ecology and Management,
2010, 259(5) : 857-866.

Johnson D W, Curtis P S. Effects of forest management on soil C and N storage: meta analysis. Forest Ecology and Management, 2001, 140(2/
3).227-238.

Powers R F, Andrew Scott D, Sanchez F G, Voldseth R A, Page-Dumroese D, Elioff J] D, Stone D M. The North American long-term soil
productivity experiment; Findings from the first decade of research. Forest Ecology and Management, 2005, 220(1/3) : 31-50.

Yang Y S, Guo J, Chen G, Xie J, Gao R, Li Z, Jin Z. Carbon and nitrogen pools in Chinese fir and evergreen broadleaved forests and changes
associated with felling and burning in mid-subtropical China. Forest Ecology and Management, 2005, 216(1/3) . 216-226.

Yang C D, Zhang X Q, Jiao RZ, Wei Y R, Feng F J. Variatio of chemical properties, biochemical , microoganism activities and function in soil of
successive rotation of Chinese fir and their influence on growing. Scientia Silvea Sinicea, 1996, 32(2) :175-181.

Yang Y S, Qiu R H, Yu X T, He Z M, Huag B L. Atudy on soil humus and fertility characteristic in the 29 year-old plantations of chinese fir on
different rotations. Scientia Silvea Sinicea, 1999, 35(3) . 116-119.

Yu X T, Zhang Q S. Study on the enzyme activities and fertilities of soil in a Chinese fir repeated plantation wooodland. Journal of Fujian college of
forest, 1989, 9(3) : 256-262.

Fan S H, Yang C D, He Z M, He Z Y, Lin SZ, Lu ST, Ying J H, Yang X J. Effects of site management in Chinese fir ( Cunninghamia
lanceolata) plantations in Fujian province, China. //Workshop Proceedings of Center for International Forestry Research: a progress report.
Bogor: Center for international forest research, 1999 . 83-85.

Mendham D S, O'Connell A M, Grove T S, Rance S J. Residue management effects on soil carbon and nutrient contents and growth of second
rotation eucalypts. Forest Ecology and Management, 2003, 181(3) . 357-372.

Vanguelova E, Pitman R, Luiro J, Helmisaari H S. Long term effects of whole tree harvesting on soil carbon and nutrient sustainability in the UK.
Biogeochemistry, 2010, 101(1/3) . 43-59.

Huang Z, Clinton P W, Davis M R. Post-harvest residue management effects on recalcitrant carbon pools and plant biomarkers within the soil heavy
fraction in Pinus radiata plantations. Soil Biology and Biochemistry, 2011, 43(2) . 404-412.

Jones H S, Beets P N, Kimberley M O, Garrett L. G. Harvest residue management and fertilisation effects on soil carbon and nitrogen in a 15-year-
old Pinus radiata plantation forest. Forest Ecology and Management, 2011, 262(3) ; 339-347.

Schaefer D A, Feng W, Zou X. Plant carbon inputs and environmental factors strongly affect soil respiration in a subtropical forest of southwestern
China. Soil Biology and Biochemistry, 2009, 41(5) : 1000-1007.

Sayer E J. Using experimental manipulation to assess the roles of leaf litter in the functioning of forest ecosystems. Biological Reviews, 2006, 81
(1):1-31.

Yan M F, Zhang X S, Jiang Y, Zhuo G S. Effects management practices on forest plantation soil carbon: A review. Chinese Journal of Ecology,
2010, 29(11) : 2265-2271.

Shi J, LiuJ Y, Gao Z Q, Cui L L. A review on the influence of afforestation on siol carbon storage. Chinese Journal of Ecology, 2005, 24(4) .
410-416.

Yang Y S, Chen G S, Wang X G, Xie J S, Dong B, Li Z, Gao R. Effects of clear-cutting on soil respiration of Chinese fir plantation. Acto
Pedologica Sinica. 2005, 42(4) : 584-590.

http ; //www. ecologica. cn



13 4 PR A5 SRATRA YA B X A AR N AR Ak A R0 B DI 4213

[24] Parfit R L, Salt G J, Saggar S. Post-harvest residue decomposition and nitrogen dynamics in Pinus radiata plantations of different N status. Forest
Ecology and Management, 2001, 154(1/2) ; 55-67.

[25] Raich J W, Tufekciogul A. Vegetation and soil respiration: Correlations and controls. Biogeochemistry, 2000, 48 (1) : 71-90.

[26] Zhang J C, Sheng W T. The study on decay of dead branches and leaves on living trees taken from crown into litter envinronment in a Chinese fir
plantation, compared with decay in canopy. Scientia Silvea Sinicea, 2001, 37(6) : 2-10.

[27] Scott N A, Tate K R, Ford-Robertson J, Giltrap D J, Smith C T. Soil carbon storage in plantation forests and pastures: land-use change
implications. Tellus B, 1999, 51(2) . 326-335.

[28] Yang Y S, He ZM, Ma X Q, Yu X T. On the anvantages and disadvantages of the effects of controlled burning on the ecological system of chinese
fir plantaion and the countermeasuress. Journal of Natural Resouces, 1997, 12(2) . 153-159.

[29] Kramer C, Trumbore S, Froberg M, Cisneros Dozal L M, Zhang D, Xu X, Santos G M, Hanson P J. Recent (<4 year old) leaf litter is not a
major source of microbial carbon in a temperate forest mineral soil. Soil Biology and Biochemistry, 2010, 42(7) : 1028-1037.

[30] Dungait J A J, Hopkins D W, Gregory A S, Whitmore A P. Soil organic matter turnover is governed by accessibility not recalcitrance. Global
Change Biology, 2012, 18(6) : 1781-1796.

[31] Rasse D, Rumpel C, Dignac M F. Is soil carbon mostly root carbon? Mechanisms for a specific stabilisation. Plant and Soil, 2005, 269 (1) .
341-356.

SE

(1] Brkbr, RN, BN, BRLISR, AR, AR ER L A8 45k 1 s b B O MROR A K i 2. Aol B2, 1996, 32(2) .
175-181.

[12] tHERE, W, ArEis, sl e, AFBAERE 29 4542 A ST B L4 & BB M. MolkR2#, 1999, 35(3) .
116-119.

[13]  #rBi%, RHOK. AR 384 (LR S+ JEE S 5. AR ERMRE e 24z, 1989, 9(3) @ 256-262.

[21] FEZEI5, skpnt, IR, )R R A AR R . A AR, 2010, 29(11) « 2265-2271.

[22] W%, XZLE, SR, MR, AT T IERRAE SRR, RS2, 2005, 24(4) ; 410-416.

(23] BERE, BOLK, F/AE, 6T, 85l 28, mA. BETEARN TR TR, LA, 2005, 42(4) : 584-590.

[26] SKREBL, B, BARNTHMB LA ERSER - 7E 56 2 5 7R T i 2 43 1 LLB 9T Mol 24, 2001, 37(6) : 2-10.

(28] HHERE, MW, EHEDC, MOTEL, ATHT%. IR AR N TS RGEE M A FIBE XT3, A SRR, 1997, 12(2) :153-159.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.33,No. 13 Jul. ,2013( Semimonthly )
CONTENTS

Frontiers and Comprehensive Review
A review of ecological effects of remnant trees in degraded forest ecosystems after severe disturbances — «coeeeeeeeeeerieeiieiiiii..
.......................................................................................... MIAO Ning, LIU Shirong, SHI Zuomin, et al (3889)
Mechanism and application of bioremediation to heavy metal polluted soil using arbuscular mycorrhizal fungi «--«--oeeeeemeeeeeeneannnns
........................................................................... LUO Qiaoyu, WANG Xiaojuan, LIN Shuangshuang, et al (3898)
Autecology & Fundamentals
Changes of allometric relationships among leaf traits in different ontogenetic stages of Acer mono from different types of
forests in Donglingshan of Beijing ««+«++++++serreemrremeeeniinniiii YAO Jing, LI Ying, WEI Liping,et al (3907)
The combined effects of increasing CO, concentrations and different temperatures on the growth and chlorophyll fluorescence in
Porphyra haitanensis ( Bangiales, Rhodophyta) ««e«eeeeevereeeeieeeieiininns LIU Lu, DING Liuli, CHEN Weizhou, et al (3916)
Research on biomass expansion factor of chinese fir forest in Zhejiang Province based on LULUCF greenhouse gas Inventory — -«-------
.......................................................................................... ZHU Tangjun,SHEN Chuchu,JI Biyong, et al (3925)
Influence of soil gradual drought stress on Acorus calamus growth and photosynthetic fluorescence characteristics — =+eeeeeeeereeeeeeennes
.......................................................................................... WANG Wenlin, WAN Yinjing, LIU Bo, et al (3933)
Isolation , identification , real-time PCR investigation of an endophytic phosphate-solubilizing bacteria from Caragana korshinskii
KOOI, TOOLS  #eeeeerenennenensenenensneneesmneneaneneseenrneaeneserensanenenes ZHANG Lizhen, FENG Lili, MENG Qiuxia, et al (3941)
Plant’s and soil organism’s diversity across a range of Eucalyptus grandis plantation ages — «+eesesereserereratiriiiii..
................................................................................. ZHANG Danju, ZHANG Jian, YANG Wangin, et al (3947)

Effects of diet and starvation on growth and survival of Scapharca broughtonii larvae — «+e+srererenreeeemiiiiiii

.............................................................................. WANG Qingzhi, ZHANG Ming, FU Chengdong, et al (3963)
Multidrug-resistant bacteria in livestock feces «+exoeereereereeeeiiniiii. QI Shiyue, REN Siwei, LI Xueling, et al (3970)
Physiological regulation related to the decline of Alexandrium catenella «-+---+---- MA Jinhua, MENG Xi, ZHANG Shu, et al (3978)
Numerical simulation of water quality based on environmental fluid dynamics code for grass-algae lake in Inner Mongolia ««-«-+e-eveeee-

............................................................................................. LI Xing, SHI Hongsen,ZHANG Shuli, et al (3987)
Population, Community and Ecosystem
Influence of enclosure on Glyeyrrhiza uralensis community and distribution pattern in arid and semi-arid areas — -«-eoeeeeeeeeeeeeeeeene.
................................................................................................ LI Xuebin, CHEN Lin, LI Guoqi, et al (3995)
The interannual variation of net primary productivity of three coniferous forests in Liupan Mountains of Ningxia and its responses
10 CLIMALC FACLOTS +++vveverrrrenrrnenenrmnenmurenenerinerrenererneennenenes WANG Yunni, XIONG Wei, WANG Yanhui, et al (4002)
Soil water use and balance characteristics in mature forest land profile of Caragana korshinskii in Semiarid Loess Area ««++eveeerereees
................................................................................. MO Baoru, CAI Guojun, YANG Lei, LU Juan,et al (4011)

Effect of simulated acid deposition on chemistry of surface runoff in monsoon evergreen broad-leaved forest in Dinghushan =~ ------------

................................................................................. QIU Qingyan, CHEN Xiaomei, LIANG Guohua, et al (4021)
A space optimization model of water resource conservation forest in Dongting Lake based on improved PSSO ++eeeveeeeeeeiiiiiinns
.......................................................................................... LI Jianjun, ZHANG Huiru, LIU Shuai, et al (4031)
Allelopathic effects of aqueous extract of exotic plant Rhus typhina L. on soil micro-ecosystem — «-eeeeserereereeeriiiiiiii...
............................................................................................. HOU Yuping, LIU Lin, WANG Xin, et al (4041)
The impact of natural succession process on waterbird community in a abandoned fishpond at Chongming Dongtan, China ~ +«+-+eee-e-

.................................................................................... YANG Xiaoting, NIU Junying, LUO Zukui, et al (4050)
Mercury contents in fish and its biomagnification in the food web in Three Gorges Reservoir after 175m impoundment =~ -----veeeeeeeeeens

................................................................................. YU Yang, WANG Yuchun, ZHOU Huaidong, et al (4059)



4214 JAE = 33 %

Microsatellite analysis on genetic diversity of common carp, Cyprinus carpio,populations in Yuan River «eececeeeeeeeeeeiiiaiiiii..
........................................................................... YUE Xingjian, ZOU Yuanchao, WANG Yongming, et al (4068)
Landscape, Regional and Global Ecology
Research on spatio-temporal change of temperature in the Northwest Arid Area ++---+--- HUANG Rui, XU Ligang, LIU Junmin (4078)
Simulation of soil respiration in forests at the catchment scale in the eastern part of northeast China — +«-esvreeerreerieeiieeiii...
.................................................................................................................. GUO Lijuan, GUO Qingxi (4090)
The early effects of nitrogen addition on CH, uptake in an alpine meadow soil on the Eastern Qinghai-Tibetan Plateau «----+-e-eveeeeeet
.............................................................................. ZHANG Peilei, FANG Huajun, CHENG Shulan, et al (4101)
Analysis of water ecological footprint in guangxi based on ecosystem services —«---eeeeereeeeeeeens ZHANG Yi, ZHANG Heping (4111)
The integrated recognition of the source area of the urban ecological security pattern in Shenzhen — «ceeveeeereeiieiiiiiiii,
....................................................................................... WU Jiansheng, ZHANG Liqing, PENG Jianet al (4125)
Carbon sources and storage sinks in scenic tourist areas: a Mount Lushan case study «oceceeeereeeeiiiii
................................................................................. ZHOU Nianxing, HUANG Zhenfang, LIANG Yanyan (4134)
Impacts of climate change on dominant pasture growing season in Central Inner Mongolia — «+ereeerererrereiiiiiiiiii.,
................................................................................................ LI Xiazi, HAN Guodong, GUO Chunyan (4146)
Phenological Characteristics of Typical Herbaceous Plants( Lris lacteal) and Its Response to Climate Change in Mingin Desert ««-«-+---
.......................................................................................... HAN Fugui, XU Xianying, WANG Lide, et al (4156)
Biomass and distribution pattern of carbon storage in Eomecon chionantha Hance ««««««+«««sssesssssssommmiiiiiiniiiiii s
....................................................................................... TIAN Dalun, YAN Wende, LIANG Xiaocui, et al (4165)
Temporal dynamics and influencing factors of fine roots in five Chinese temperate forest ecosystems — «ereeeereeseeeeenini...
.................................................................................... LI Xiangfei, WANG Chuankuan, QUAN Xiankui (4172)
Resource and Industrial Ecology
Effects of AMF on soil improvement and maize growth in mining area under drought stress «-seeseeesseremienaiiiii
.......................................................................................... LI Shaopeng, BI Yinli, CHEN Peizhen, et al (4181)
Urban, Rural and Social Ecology
Health function evaluation and exploring its mechanisms in the Shanghai Green Belt, China «-eceeeeeereeeeiieiiiiii,
...................................................................................................... ZHANG Kaixuan, ZHANG Jianhua (4189)
Research Notes
Time lag effects of rainfall inside a Platycladus Orientalis plantation forest in the Beijing Mountain Area, China — «+eeeeeeeeeeeeeeeeeenee.
...................................................................................................... SHI Yu, YU Xinxiao,ZHANG Jiayin (4199)
Long-term effects of harvest residue management on soil total carbon and nitrogen concentrations of a replanted Chinese fir

Plantation  «++eeeeeeernrerer e HU Zhenhong, HE Zongming, FAN Shaohui, et al (4205)



(ERFER)2013 £EITBE

CERZFER) RH HERBAB AR DS R, D EA RS hERHEBAE SR 0 F IR
RN A AR ] Q1R 1981 47, Hiif AR A 2# U ATV B MR IR QT MR LR . R EAEST L, AR
GG [ 7R REE R LS ) RAE S R TAE R IR R A A2 WAL, A S 2 i B i R T 17
PR HEAE S 2R SEIR AR R, S 3R I 15 35 R i i AR 28 2 B A A IR IR 55 A [ R 2R i R Rl R SR A 55

(HEAS A T2 B A 25 2 A% 0 S 2R 10 B B LA R A0 S I 5 1 SR GR BB R AR L R X
T RE S WA AR 2 2 R R 7 1) W PG 75 253 M SO DR (AT 40 5 A A 3R Wk TR AR A48 37 BT F
AR BHIFh S RIS BN 4%

CEERZARY) 2 A ), K 16 FFA 300 BT, BN E M 90 Jo/ M, 24 i 2160 TT.,

E IR & AR5 . 82-7, AR & AR5 M670

FrfEFIS . ISSN 1000-0933  CN 11-2031/Q

A5 MM SRy B T ST I, Pl B S A R R W S, Wl T KRN TAE S BMIF AT | S5 e | 1B 43
THAFITT

WL, 100085 JLRURFEXAGE R 185 B 3F: (010)62941099 ; 62843362

E-mail; shengtaixuebao@ rcees. ac. c¢n M it : www. ecologica. cn

FPRERIER 2B WEHEME LM HITHE XIKE B ¥

4 & % Ik ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO)

CEATI 1981 453 A B1F) ('Semimonthly, Started in 1981)

{334 BI13M (201347 H) Vol. 33 No. 13 (July, 2013)
% L= <§£Z§%Tﬁ>éﬁiﬁﬁﬁ Edited by Editorial board of
Hhk b E XA 18 5 ACTA ECOLOGICA SINICA
Hﬂgﬁéﬁﬁ% :100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
HLi : (010)62941099 Tel ; (010)62941099

www. ecologica. cn .
. www. ecologica. cn
shengtaixuebao@ rcees. ac. cn .
shengtaixuebao@ rcees. ac. cn

2B SR (IE/N S
F & hERE AR Editor-in-chief WANG Rusong
Jr o Hh[E AR A L Supervised by China Association for Science and Technology
FP R B 2 S ERE AR ST A0 Sponsored by Ecological Society of China
Motk . b 50 E R A K 18 & Research Center for Eco-environmental Sciences, CAS
HIF L 4w i . 100085 Add 18, Shuangqing Street, Haidian , Beijing 100085, China
H R 4 4§ 2 X it Published by Science Press
Hihk . b A IR LT 16 5 Add:16 Donghuangchenggen North Street,
MR B Zm it . 100717 Beijing 100717, China
En Rl e ACARER T Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & B i Beijing 100083 , China
Hitik . AR FEIAR AL 16 5 Distributed by Science Press
HRE 25 : 100717 Add:16 Donghuangchenggen North
HLif : (010) 64034563 Street, Beijing 100717 , China

E-mail ; journal @ cspg. net

iT Wy 44 HBE Tel: (010)64034563

— -mail -} al@ cs
ESNEAT i P45 5 5 A E-mail: joumal® cspg. net
Hodilk . b 5T 399 r:—%vﬁ Domestic All Local Post Offices in China
AL A
H}Bﬂgﬁﬁ% .100044 Foreign China International Book Trading
r_ %%E 2 Ry = Corporation
v gE OO LR 8013 Add:P. 0. Box 399 Beijing 100044 , China

ISSN 1000-0933

CN 11.2031/Q ERIMAFEZIT EAN#BEZRS 82-7 E LTS M670 EM 90.00 T



	1.pdf
	fm.pdf
	中文ml.pdf

	stxb201208151151.pdf
	3.pdf
	英文ml.pdf
	13fd.pdf




