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Progress of management on carbon storage of
forest ecosystems
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Abstract; Based on the correlative results of home and abroad, the authors summarized the effects of

tree species selection,fertilization,change rotation, thinning and harvesting on carbon stock of forest vege-

tation, forest litter and SOC. The results of relevant studies suggest that the mechanism of management im-

pacts on carbon storage of forest ecosystem is still vague,and a long track study is needed.

Key words: tree species selection;thinning and harvesting;rotation;carbon storage;forest ecosystem

PLCO, Sk 3 1 ik 2 SR i 35 s 5 3504 BR A%
AW BEK AR E Y 2R R E RN R
AL TR BN AR A AR AR L T 5k T PR At
S 0GBk AR M R 2y i Bl b TR
26 %0 o A HL R i o o i b A W i i R 1 80 D0 DA I
AR 2 2R G0 1947 [ 28 i i 29 o5 3 A Bl b 2R S &R
ity 2/35 Rk AR RCAE S R G xR R AR AL L
AEEEH.

SR FRARAE 25 2 G 1 1 ok ik ) 32 B R R 2
bt B S e ERIE ) B HE LR L B Bk
52 5 T b ) 326 B0 B » O 1 48 B R it G ] 2 ) 2R AR
S RGN RR 8 7, BLE R 2878 8 B BURF OO
O e I P TR A E NSO /NI ER 1 O B A [E

* (R H]  2010-06-04

H A ARARE VA AR T4 N bR i 228
HHRP 8 5 A AT HURR A 4 L R D% R AR A
fe iy —Fp T REHLH Rl A A A e R . ARG, 2
WO 7 3 W1 o 2275 10 il 0T AR MRBIR it 2 9 52 TR 280CR AN
[ 50, L DR R bR B 1 4% 1) S 5 R T 1 2l 2
P AR X P A B 3 T T 4 SR R i R o 22
FHTE R m AL

FUAT » BAR B A O T 2838 48 It X 2R AR - A AL
e it 12 S (R £ 3RS0 (B B DL G T 4 R O
Wi R AR AL 25 AR SRR i 1) R G IE . ik EE A
o3 Bt N A AR S AIE 58 R 1 R AL B 255 0 A TR
o e it AT | 58 A 0T 98 B )RR RDISC R X 2R AR AR B
i Vi 0 R S TR A 102 D LS O R o

[FEGTH T Aol 2> 25 PEAT W RHBIT 2 50 B 5 IR0 A A5 4 3 R 5 WA R BIF S H R 57 (200904015)
(FEHRA] EMAEA8L—) B ZREZRA L BN FERMES RS AT . E-mail: zuhual31627@126. com
CEEEH ] PO 1964—) I il 30 T L BN Z08 o 1 e A S 00 32 A S i A 25 2 RV & A 25 2 T 5

E-mail: guanjapan999@ yahoo. com. cn



84 P AL AR MRB 3 222 4R (A SRR 2 B

539 %

RIS,
1 b RRbh A 25 2R Gk it i 14 52 T

TR A A U | T i B A bR L O 2 AR
A Tk ) R AT A AR . N A ) 4 [ R 4 )
AL AR T B ARARIY 4. 48 F1 4. 57 £ BATA
R AT (7 B A2 AR N TR L B L i T ARCR D R b
MRE) 2~4 F50 A b 00 i BH R R 3 R WROF 4
o P AT VR 5 T P L TR R P 1 U R R 4
730 %0 AT 4 o A

AN ) R AR TR TR A V6 0 0T e L AR R AR R AE 0 A
Ivi) 117 582 W) - 9 ML % . R 2 WF ST 3 UE 5L, T
R B AT ALAR A 1 K B AR e i T AR
AR B A HLRR 3 R U T U 95 4 4 1 RAR (4
B S AT R 04 U8 5 4 v AT A 20 M LA Gy ik 4 ) I
A i 3 Rk /N L B SRR A R D5 I
AR AT LA 43 e 5 22 1) 25 ) o AR 4 1 % POk
AR R 5 v e e 38

Xu S5 & B, FpoHL AT 7 0] A+ HE AT AL R
(SOC) . & & Ak SOC. Al SOC & igm. (A
AHFGE K B, B0 AR AT LK & = R TR
AR ST R 5 A [ AR FE S ] 57 b A R X 4
bk Gl A s P R A R R 2 R
KM, Chigineva S % B, R [l 44 Fh U8 V& 4 5> it
ok A B A T S TR G L A AR O IE o i 2ot
PR FLTEHOR 2R 1. 84 £ HoxT SOC 1%
SEVER — R, AR R pH RN B 936 2k AR
TR 3E Ak , F B T + 5 2 Yk R 2 A HL
BN 4 HE 2 0 B AT R TR R AR AR T o AR &R
B SOC B 3 B AR, A vk MR & (0 B R m LA 3%
T 2 2 AL S R TR AR R R R 2 A
A ML S A —E R,

2 Jii RE X AR MR AR 75 AR GO it R Y R T

Footen %M & B, 16 A 4T = A9 AR b it o 2200
ANASURT 44 5 76 B &) 1 0 2 K T LA i 1 i K
B SR G R T (NEP)Y P SR, 24 5 B it 0 AT
o TR AR DT R A B A 1 0 i
R, 5625 B0 R0 R B 4 1 B A AR

Jit S Xof A A 7 I 22 RN - B BILAR B = Y B2 AL
PR 2% e L5 RN AT AR MK L L U A A
I i 30 238 1 o T S AR R AR v 8 X A e
fife 7 %R 25 G HEVE Y . Kaspari S50 WF 58 2,
PRAL AT DI F 41 2 3R O3 fff . — SE T n R L kL B

] LA HE S gt o T B T T A B o3 fige X B A ik
YERT . oA W58 2R W1 e 56018 T 0 22 48 9 0 1) o3
fptR Y Canary™ & 3L R MGG EUE 16 4E)5
JLAEYy R IE n, m SOC T 1 3% A8 4k s 2L 25 A
5 [ b 2 L 3K P 388 e A N AR B4 A 3K 6 P A R
P AR AT PR T A e A A 2
BT A BL A (DOC) i 2% o 5 S0P H A7 HIL 55k 0
A

SR & 3L 4F- A B BF 5 20 % B it o 208 2 19 in 4
AL AE R . W0 Tan %07 LB, R AMGR LA
M5 A ML 5 R A Tt A /UL S . A
BLag & fE g . (EDRE ZEUIE 5 WAL B0 AE TR 5 0t I
b A HURR A e 2 B L BRAUIE ANt A AL
FIE A SN0 46 RE 34 o 3 BILBR & 1 . 3 b
TEATF 5 0t FE XoF R bR A2 25 2R G B i 4 1) B2 TR L 3
5 PR NERE A= 7 R o 2 o A s HE

3 FERER A AR AR A AN R G a2

1) 52 e

AR SCBTT o A SRR A3 (9 28 77 ) 2 B AR R
MHARF B W% TP AR S, H
Az K TR ST b T B [ R o S B 2 R R, AR
R AR BB S R 3 b X TE RRAR 2278 vh 3R 5 00 48 £
W R BRI A E R TR, P, B 2 K 5 A1
DLBEHIAR 2> iy [ B . Jiang 257 % RS R AL LR
[Fi) 6 FI 0T %8 b T R AR A B 119 52 0 I 2 B SR 30
AR AR B 00 B A 7 100 AR AR 1200,
TEMR 53 3 3K A= ) 1 T 36 T B 09 B B Z 1 8 KA 4K
AT B8 I AR bR it s R B 3k A K R TS L AR AR
A RGN S Y U, B A e A
3.

SR » JE A A4 10 % 4 398 A7 MLk 19 52 i) 0 2R AN
il , Schulze %5 & B, 4+ & £& M 2 0k 25 0 2> %t
ARAF I e A M T HE ik i A 3S in. Diochon
NI AL LT B AR B 5T B B R B 60
AERER 2 100 4R, 23 39 I 4 e A PLAk fif B . T A AL
WEIE S R AR B L B G e AR R, A ALKk 6l 5
HI G R B

4 TA] AR PR AR 2 28 Ge b il 1 B 52

[ £l Al DMK A S Hh — E H R A R A AR I
A IR D TR A B R A IS AR L (] Al
IR EARAA NEP 3> 17 1/3. HHZ 16 4F)5
A5 oA e K 52 30 [ i A K P BB I 5 K B T



5130

FARAR A - B R X AR A 25 R G ek T Y T 9 85

R 2 60 4, AH 9 ik i B A RE 38 B R A KR
AL TR] A& T (5 A b % BE A 3R 42 5 6026, AR R o
B2 RS AR L i fig s

) £ I PR 53 /N o i T 3R 8 v o PRI 23
PR L 75 0 0 40 i, 0 D 0] P ) = . Jandl Y &
IR, ] 75 00 e fith Sk I ] AR5 B 1 3G n T 9 . Alam
SV Sima BRI 5T & BR B 18] £ 560 B 04 38
100 4 JG 75 = R S R Gk A i 230820

() £ 5 A 9 I R A B T e L T SR P BT )
i bR, 5 3 A B ALK i B L SR, Var-
gas SV B R AR BN BN T 2 em (AR
A5 AT A AR B S TR oAk . 5ok
() £ AR 3 A T R e 2 1) A O 2 T A AL
Tt o T AR )23 ) £ =2 s T e - A ML ik i
A RN BRI Z Ah, G WS EE R AR
- A B R 0 S g

5 R AR MR AR 25 AR GUik it R Y 5 T

WSOAR S i 38 3l 114 AR AR 8 5 e, R Bk i B 10 B2
W PRI SC AR 5 A [ A7 28 S o SRR MR 5 X% itk
i 2t (39 52 W A 5 )RR R 5 T S R T e 3
W 5 it it . Finer 0 R, B AR AT 5 0% 22 B
AR U 173 A R T =XAT e Ak O3 ik
fiff t g > 810607,

WO AT 2 R A KA SR T a5 e I T
F18 1 ik A 238 R0 A W ) 3% 1 R 5 il - 5 A Bk i
) A M “Covington Curve” 2 BH , 2R Ak ik gk
J& +20 4F N 5 BLR R BT 50 %67, HAE 20~50
AEJEAAT RGNS R A RARRRAL T £ AL
5 Ok L AR E T SOC /B 4k Jinek T DOC 1 3k
WO S8 SOC FEKP . Chatterjee 25 %f 56
] P T P B P 1 BIF 9 6 WL SR X -
A BT AN G A P 0 R 6 A 2 S0 AR AT BE DR
BRI AR - S i i

WO I 25 ik /0 oy == 111 B A% | 48 THE B R0 7 I A AR
M A L & Y . SRR A A BT 2 I R X
AR T A DL it 1 09 52 e AN R, HL 2 32 R A
FI5 S s e A R O 2> R 2
8 A AL Btk it ko T 798 4 A1) P WSO U T e bR e R A AR
BRI DT 8 A A BB 1 R TR B v Y
A BB A

Liu Y SR H] Forcast A5 A5 $LICAR X 2% Ml
fitt 1 B9 (400 4F) 52 e B & B, H T 03K B K B
VE Ry ATl i ATS 1 22 55 B o PRI IHUSC 3R IS B4 b 43 ik i o

e T ARWCRAR Y o (E AR IS BT BOAS 45 L 35 R
T A LB PR A

6 [mEs REER

6.1 FFHEBEE

DV 2 & B 2 3 BURMAE 8 R Gk it 1t
P /0 s ) AR WA A L TR] P AR O Bk R AR M
B, R il A 2208 A B AR il R MR A R R
G 1) e A % o 2 BRI S MO 48 8 T R i R 1 O
]

2) HHET A R F BB 1 278 15 X AR AR
A 25 R G A W - Bk i R 0 2 e R LS & E
Jit S it 3k A b Y R R FE (AN HIL AR R AR i i AR
S50 BETIC Bk 12t o LA SORE SR AR R I T A i 5t 5
2k S [ 5 1Y Bk 5 15 H] 4R A 9 5 e R 2 X e T AR
PR BRI 92 TN A= 7 v B Al R R S BIRE ik B
= R AWM.

) IA B9 K 22 H OG0 4 RN T AR AR 45
0 ) e X 28 35 T 2l (14 W 13 T 8 75 22 AH X5 K 1Y) B[R]
Ao i B, JUHOE B AT X T2 E S sh xR AL
e 9 5 ) 2 R S LR AT R BT B, 5 2R AT R B R
EROTSE
6.2 B =

D TR 1 2878 HOR L 3 AR i & . DA
[i] £ Ay 5] o Am] BsF 8] £ ] 328 45 TR] AR AR (/N gl Rk
B R Aar A ) A O 2GRk s ROtk A ) AR R
JE TR A i fef b 35 CER A AR A R ) b 38T
AW e IR ) A5 (] B, 4 7 1 [ RE b AT R
m,

2) ) 3 2 T R Tt X BR R AR 2 R e e i 1 5 k) 1Y)
TR, FR T AR 2B B X AR AR AR S R Ge it
YR AT KRN . TR A R SR B T A B
AR SR T8I 28 765 4 it Xof AR AR AR 285 R G Bk it & 109 52 i)
RO . AH A Bk Z 256 75 R i [ Bk R A= ) 5 RE
P55 AR B AR bR A 25 2R 590 Bl fith £ 990000 A8 480, 1)
2 Bt o e FEL 43 T 39 19 % 3 1S 2 AR T AR 1) K
AR A P L AR A

3) IR 25 8 1 B0 X R AT LR 52 e B 2
WF5E . I B A 32 2L B T IR % R0 A AR 1Y S i
it ENT I (A O PR X ) AR S AR
DAY 1) 8 B 0 R O Y i R A AR R L DA
SR TE 00 o ik R R AR B 45 4 L 5 i SV I, L
A= W T M B A AR AR R AT O B 2 A W JF R R
i R 55 U ¥ 40 R 200 AR 114 3 e 8 5 46 TR 3R B A ML IR



86

Pl e MR K 0 AR

5 39 &

B2 3K B8 KA 7R 225 I B R W AT AL AR BL R A
BL Al BIF 5T

5%

) ER VA 428 1 Tl AR AR AR 25 R G IR 55 Y g
Wi o BIF 5 R b 22 8 O 3R 2R bR Ak B Y 5

I o 30 13 5 1 HG X A W 20 B 1 4 IR 55 T RE Y LA

.

0 B 25 bk N /AR G 1) £ D7 3CRE 3 i 2R AR

FEB AR R B RN S Fh 2R B
A7AE SR RE AT LS i 2r b i 4 SCRE R = ) B 2
Ao £ 1) £ 5 ol G 8 i) R A AT IR ALY
(LI PESE o

(&% it ]

(1]

(2]

(3]

[4]

(5]

(6]

7]

(8]

9]

(10]

[11]

IPCC. Fourth assessment report:synthesis report. Summary for
policy makers [ EB/OL]. (2007-11-17) [2010-05-21]. http://
www. ipcc. ch/pdf/assessment-report/ar4/syr/ard _syr_

pdf.

spm.

Oreskes N. The scientific consensus on climate change [ J]. Sci-
ence,2004,306(5702) :1686.
Kramer P J. Carbon dioxide concentration, photosynthesis, and
dry matter production [J]. Bio Science,1981,31:29-33.
Jandl R, Lindner M, Vesterdal L,et al. How strongly can forest
management influence soil carbon sequestration? [ J]. Geoder-
ma,2007,137(3/4) :253-268.
Hoover C,Stout S. The carbon consequences of thinning tech-
niques: Stand structure makes a difference [J]. Journal of For-
estry,2007,105(5) :266-270.
Fioc & ok SF B AR L AF. N TARGE B AR fb o i 3198 JE Al
I HA L] M FMOLAF5E . 2009,22(1) : 20-27.
Lu Y C,Zhang S G,Lei X D,et al. Theoretical basis and imple-
mentation techniques on close-to-nature transformation of
plantations [J]. World Forestry Research,2009,22(1):20-27.
(in Chinese)
Lal R. Forest soils and carbon sequestration [J]. Forest Ecolo-
gy and Management,2005,220(1) :242-258.
AR AR AR . B T PN B - A WL (4 5 ) AIF
FEHEAR [J]. Wi TE AR 22 BE 22 4R . 2005,22(4) : 469-474.
Li ZC,Fu M Y, Yang X S. Review on effects of management
disturbance on forest soil organic carbon [ J]. Journal of Zhe-
jiang Forestry College,2005,22(4) :469-474. (in Chinese)
Nave L E, Vance E D,Swanston C W, et al. Harvest impacts on
soil carbon storage in temperate forests [ J]. Forest Ecology
and Management,2010,259(5) :857-866.
Hoover C M. Soil carbon sequestration and forest manage-
ment; challenges and opportunities [C]// Kimble J] M, Heath
L S,Birdsey R A,et al. The potential of US forest soils to se-
quester carbon and mitigate the greenhouse effect. Boca Ra-
ton; CRC Press,2003:211-238.
Zhao M,Kong Z H,Escobedo F J. Impacts of urban forests on
offsetting carbon emissions from industrial energy use in

Hangzhou, China [ J]. Journal of Environmental Manage-

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

ment,2010,91(4) :807-813.

JEl VA, 5% G AR 22 B I, AN ] A8 S SO B A AR T 110 5
m LI, LRkl K224 2006, 28(6) : 51-55.

Zhou G M, Wu J S, Jiang P K. Effects of different manage-
ment models on carbon storage in Phyllostachys pubescens
forests [J]. Journal of Beijing Forestry University, 2006, 28
(6):51-55. (in Chinese)

Pretzsch H. Diversity and productivity in forests: evidence
from long-term experimental plots [ C]//Scherer-Lorenzen
M, Kérner C, schulze E. Forest diversity and function: tem-
perate and boreal systems. Berlin Heidelberg: springer, 2005 :
41-46.

Schulp C J E,Nabuurs G J,Verburg P H,et al. Effect of tree
species on carbon stocks in forest floor and mineral soil and
implications for soil carbon inventories [ J]. Forest Ecology
and Management,2008,256(3) :482-490.

Vallet P,Meredieu C,Seynave I, et al. Species substitution for
carbon storage: Sessile oak versus Corsican pine in France as
a case study [J]. Forest Ecology and Management,2009,257
(4):1314-1323.

Xu Q F, Xu J M. Changes in soil carbon pools induced by
substitution of plantation for native forest [J]. Pedosphere,
2003,133(3) :271-278.

Thomas S C,Malczewski G. Wood carbon content of tree spe-
cies in Eastern China: Interspecific variability and the impor-
tance of the volatile fraction [J]. Journal of Environmental
Management,2007,85(3) :659-662.

Malchair S, Carnol M. Microbial biomass and C and N trans-
formations in forest floors under European beech, sessile oak,
Norway spruce and Douglas-fir at four temperate forest sites
[7]. Soil Biology and Biochemistry,2009,41(4) ;831-839.
Chigineva N I, Aleksandrova A V, Tiunov A V. The addition
of labile carbon alters litter fungal communities and decreases
litter decomposition rates [J]. Applied Soil Ecology.2009,42
(3):264-270.
Thuille A, Schulze E D. Carbon dynamics in successional and
afforested spruce stands in Thuringia and the Alps [J]. Glob-
al Change Biology,2006,12(2) :325-342.
Footen P W, Harrison R B,Strahm B D. Long-term effects of
nitrogen fertilization on the productivity of subsequent stands
of Douglas-fir in the Pacific Northwest [ J]. Forest Ecology
and Management,2009,258(10):2194-2198.
Jassal R S,Black T A,Cai T B,et al. Impact of nitrogen ferti-
lization on carbon and water balances in a chronosequence of
three Douglas-fir stands in the Pacific Northwest [J]. Agri-
cultural and Forest Meteorology,2010,150(2) :208-218.
Bauer G, Bazzaz F, Minocha R, et al. N additions on tissue
chemistry, photosynthetic capacity,and carbon sequestration
potential of ared pine (Pinus resinosa Ait. ) stand in the NE
United States [ J]. Forest Ecology and Management, 2004,
196.:173-186.

Berg B, Laskowski R. Litter decomposition:a guide to carbon



5130

AR A5 B AR AR A A AR G o S M B T Y 87

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

and nutrient turnover [ EB/OLJ]. (2006-03-16) [ 2010-05-
21]. http://www. elsevier. com/wps/find/bookseriesdescrip-
tion. cws_home/BS_0139/description.

Kaspari M,Garcia M N, Harms K E, et al. Multiple nutrients
limit litterfall and decomposition in a tropical forest [ J]. Ecol-
ogy Letters,2008,11(1):35-43.

Hobbie S E. Nitrogen effects on decomposition: A five-year
experiment in eight temperate sites [ J]. Ecology, 2008, 89
(9):2633-2644.

Canary J D. Additional carbon sequestration following repeat-
ed urea fertilization of second-growth Douglas-fir stands in
western Washington [ J]. Forest Ecology and Management,
2000,138(1):225-232.

Harding R B,Jokela E J. Long-term effects of forest fertiliza-
tion on site organic matter and nutrients [ J]. Soil Science So-
ciety of America Journal,1994,58:216-221.

Jandl R,Kopeszki H, Bruckner A, et al. Forest soil chemistry
and mesofauna 20 years after an amelioration fertilization
[T]. Restoration Ecology,2003,11(2) :239-246.

Lundstréom U, Bain D, Taylor A, et al. Effects of acidification
and its mitigation with lime and wood ash on forest soil pro-
cesse: A review [J]. Water Air&.Soil Pollution: Focus,2003,3
(4):5-28.

Nave L E, Vance E D, Swanston C W, et al. Impacts of elevat-
ed N inputs on north temperate forest soil C storage, C/N,
and net N mineralization [ ]J]. Geoderma, 2009,153(2);231-
240,

Tan Z,Liu S, Tieszen L L, et al. Simulated dynamics of carbon
stocks driven by changes in land use, management and cli-
mate in a tropical moist ecosystem of Ghana,agriculture [J].
Ecosystems&.Environment,2009,130(3) ; 171-176.

Moscatelli M C, Lagornarsino A, De Angelis P, et al. Short-
and medium-term contrasting effects of nitrogen fertilization
on C and N cycling in a poplar plantation soil []J]. Forest E-
cology and Management,2008,255(3) ;447-454.

Smaill S J, Clinton P W, Greenfield I. G. Nitrogen fertilizer
effects on litter fall,FH layer and mineral soil characteristics
in New Zealand Pinus radiata plantations [ J]. Forest Ecolo-
gy and Management,2008,256(4) :564-569.

Sathre R, Gustavsson L, Bergh J. Primary energy and green-
house gas implications of increasing biomass production
through forest fertilization [J]. Biomass&.Bioenergy,2010,34
(4):572-581.

Tyrrell M L, Ashton M S, Spalding D, et al. Forests and car-
bon:a synthesis of science, management,and policy for carbon
sequestration in forests [ EB/OLJ. (2009-07-16) [ 2010-05-
21]. http://www. yale. edu/gisf/publications.

Jiang H, Apps M J,Peng C H,et al. Modeling the influence of
harvesting on Chinese boreal forest carbon dynamics [ ] ].
Forest Ecology and Management,2002,169(1) :65-82.

Tang J,Bolstad P V,Martin J G. Soil carbon fluxes and stocks

in a Great Lakes forest chronosequence [ J]. Global Change

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

Biology,2009,15:145-155.

Schulze E D, Lloyd J.Kelliher F M, et al. Productivity of for-
ests in the Eurosibe rian boreal region and their potential to
act as a carbon sink: A synthesis [J]. Global Change Biology,
1999,5.703-722.

Diochon A, Kellman L, Beltrami H. Looking deeper: An inves-
tigation of soil carbon losses following harvesting from a
managed northeastern red spruce (Picea rubens Sarg. ) forest
chronosequence [ J]. Forest Ecology and Management, 2009,
257(2) :413-420.

Kaipainen T, Liski J,Pussinen A, et al. Managing carbon sinks
by changing rotation length in European forests [J]. Environ-
mental Science and Policy,2004,7(3):205-219.

Johnson K,Scatena F N, Pan Y. Short and long-term respon-
ses of total soil organic carbon to harvesting in a northern
hardwood forest [J]. Forest Ecology and Management, 2009,
259(3):1262-1267.

Campbell J, Alberti G, Martin J, et al. Carbon dynamics of a
ponderosa pine plantation following a thinning treatment in
the northern Sierra Nevada [J]. Forest Ecology and Manage-
ment,2009,257(2) :453-463.

Spring D A, Kennedy J O S, Mac Nally R. Optimal manage-
ment of a forested catchment providing timber and carbon se-
questration benefits; Climate change effects [ J]. Global Envi-
ronmental Change Part A,2005,15(3):281-292.

Chiang ] M,McEwan R W, Yaussy D A, et al. The effects of
prescribed fire and silvicultural thinning on the aboveground
carbon stocks and net primary production of overstory trees
in an oak-hickory ecosystem in southern Ohio [J]. Forest E-
cology and Management,2008,255(5) :1584-1594.

Alam A, Kilpeldainen A, Kelloméki S. Impacts of thinning on
growth, timber production and carbon stocks in Finland un-
der changing climate Scandinavian [ J]. Journal of Forest Re-
search,2009,23(6):501-512.

Piene H, Van Cleve K. Weight loss of litter and cellulose bags
in a thinned white spruce forest in interior Alaska [J]. Cana-
dian Journal of Forest Research,1978,8:42-46.

Vargas R, Allen E B, Allen M F. Effects of vegetation thinning on
above-and belowground carbon in a seasonally dry tropical forest
in Mexico [ J]. Biotropica,2009,41(3) :302-311.

Ryu S R,Concilio A,Chen J,et al. Prescribed burning and me-
chanical thinning effects on belowground conditions and soil
respiration in a mixed-conifer forest,California [J]. Forest E-
cology and Management,2009,257(4) :1324-1332.

Boerner R E J, Huang J J, Hart S C. Fire, thinning, and the
carbon economy: Effects of fire and fire surrogate treatments
on estimated carbon storage and sequestration rate [ J]. For-
est Ecology and Management,2008,255(8) :3081-3097.

Kim C,Son Y, Lee W K, et al. Influences of forest tending
works on carbon distribution and cycling in a Pinus densi flo-
ra S. et Z. stand in Korea [ J]. Forest Ecology and Manage-
ment,2009,257(5) :1420-1426.



Pl e MR K 0 AR

5 39 &

[56]

[57]

[58]

Laporte M F,Duchesne L. C,Morrison I K. Effect of clear cut-
ting, selection cutting,shelter wood cutting and microsites on
soil surface CO; efflux in a tolerant hard wood ecosystem of
northern Ontario [ J]. Forest Ecology and Management,
2003,174(1) :565-575.

Finer L, Mannerkoski H, Piirainen S, et al. Carbon and nitro-
gen pools in an old-growth, Norway spruce mixed forest in
eastern Finland and changesassociated with clearcutting [ J].
Forest Ecology and Management,2003,174(1) :51-63.

Gray A N,Spies T A,Easter M J. Microclimatic and soil mois-
ture responses to gap formation in coastal Douglas-fir forests
[J]. Canadian Journal of Forest Research,2002,32(2):332-
343.

Hassett ] E,Zak D R. Aspen harvest intensity decreases mi-
crobial biomass, extracellular enzyme activity, and soil nitro-
gen cycling [ J]. Soil Science Society of America Journal,
2005,69(1):227-235.

Covington W W, Changes in forest floor organic matter and
nutrient content following clearcutting in northern hardwoods
[J]. Ecology,1981,62(1) :41-48.

Black T A,Harden J] W. Effect of timber harvest on soil car-
bon storage at Blodgett experimental forest [ J]. California
Canadian Journal of Forest Research, 1995, 25 (8). 1385-
1396.

Cohen W B, Harmon M E.Wallin D O. Two decades of carbon
flux from forests of the Pacific Northwest [ ]J]. BioScience,

1996,46(11) :836-844.

[59]

[60]

[61]

[62]

[63]

[64]

[65]

Yanai R D,Currie W S, Goodale C L. Soil carbon dynamics af-
ter forest harvest; an ecosystem paradigm reconsidered [J].
Ecosystems,2003,6(3):197-212.

Chatterjee A, Vance G F,Pendall E, et al. Timber harvesting
alters soil carbon mineralization and microbial community
structure in coniferous forests [J]. Soil Biology and Biochem-
istry,2008,40(7):1901-1907.

Johnson D W, Curtis P S, Effects of forest management on soil
C and N storage: meta analysis [ J]. Forest Ecology and Man-
agement,2001,140(2) :227-238.

Taylor A R,Wang ] R,Kurz W A. Effects of harvesting inten-
sity on carbon stocks in eastern Canadian red spruce (Picea
rubens) forests: An exploratory analysis using the CBM-
CFS3 simulation model [ J]. Forest Ecology and Manage-
ment,2008,255(10) :3632-3641.

Busse M D, Sanchez F G, Ratcliff A W, et al. Soil carbon se-
questration and changes in fungal and bacterial biomass fol-
lowing incorporation of forest residues [J]. Soil Biology and
Biochemistry,2009,41(2) :220-227.

Liu G L, Han S. Long-term forest management and timely
transfer of carbon into wood products help reduce atmospher-
ic carbon [ J]. Ecological Modelling. 2009, 220 (13): 1719-
1723.

Jones H S, Garrett L. G, Beets P N, et al. Impacts of harvest
residue management on soil carbon stocks in a plantation for-
est [J]. Soil Science Society of America Journal,2008,72(6) :
1621-1627.

(L#EF 82 70

(12]

[13]

[14]

[15]

[16]

I AN BRAI T A A, 45 o b e X/ G da 4 3t ) P A
B S E £ EB pg R L) ] B A A 24, 2004, 15(12)
2292-2296.

Gong J.Chen L D,Fu B J,et al. Effects of land use and vege-
tation restoration on soil quality in a small catchment of the
Loess Plateau [ J]. Chinese Journal of Applied Ecology.2004,
15(12):2292-2296. (in Chinese)

FUER], BB RS AT FARRAERLREESE T
A L1 B A A 241, 2005,16(9) :1586-1590.

Zhou Z C,Shangguan Z P. Dynamic changes of soil ecological
factors in Ziwuling secondary forest area under human dis-
turbance [J]. Chinese Journal of Applied Ecology, 2005, 16
(9):1586-1590. (in Chinese)

i+ B R (M. 3 R b5t A R R AL,
2005:29-57.

Bao S D. Physical and chemical analysis of soil [ M]. 3 edition.
China Agriculture Press,2005:29-57. (in Chinese)

Wandde M, Yang X. Influence of tillage on the dynamics of
loose and occluded particulate and humified organic matter
fractions [J]. Soil Biol Biochem,2000,32:1151-1160.

AL ZE P, 2 TR+ b KA S @R 540 & R
PR DL R b 8l X A ) [, o K AR 4R 4%, 2007, 10

[17]

(18]

[19]

(5):11-15.

Hao S L,Li Z P. Model of ecological construction and econom-
ical development in semiarid hilly area of Loess Plateau: A
case study in Shanghuang test area in Guyuan [ ]]. Science of
Soil and Water Conservation,2007,10(5) ;11-15. (in Chinese)
B R O AR T R TR B R G R Y DX Ol A
F PR ARG [T]. K AR FFE 4R . 2002,22(3) : 73-75.

Huang Z B,Xu B C,Su M, et al. Investigation on agricultural
status and development of Feima River experimental and dem-
onstrational area in Yanan city [J]. Bulletin of Soil and Water
Conservation,2002,22(3) :73-75. (in Chinese)

[ A Y 1 - S A g o= W 7 N i D S e
HRM A AR [T, 2 M K224 AR, 2008, 44
(2):9-14.

Zhang X W, Zhang S Q, Cai D H, et al. Interaction between
land use and soil erosion in West Loess Plateau [ J]. Journal of
Lanzhou University: Natural Science Edition, 2008,44(2):9-
14. (in Chinese)

IR, PRV 2o (M. bt B2 AL, 1992 363-369.
Guo Z Y. Shaanxi soil [ M]. Beijing: Science Press,1992:363-
369. (in Chinese)



