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SR, WY L MR A 5 YT 3 RN R ] 37 5 X
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Fig. 1 Atmosphere temperature of subalpine forest experiment site at western Sichuan during 1°t Oct, 2009 -31"™ May, 2010
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2.1 SEIMR

TEER B 2009 4 9 H WA SLER KU R
EFIHAK 0~ 20 cm 3, FEBRPHRAIAYE, 1 5 mm i,
ARG B HIE A LS & (246.90 +
21.33) g/kg, LFOC %+ (38.15 + 0.54) g/kg, 4= % (8.85
+1.32) g/kg, 4= (0.68+£0.08) g/kg, pH 6.52 +0.05.
P 7K 2 H ()RR K B 80%

BB B ERR 30 cm 1 PVC BN 20 cm K
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PHTEPIEE s 2 X ARAR IR (1) B SRV s o5 0
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B AR ARG TR LI R E W 1 S0 (ControD), 3
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P TE DR [A) I 2R S T o 6 R PR 7 7 =5 A
P (Control, WA T 10 cm + HARE, HHK
HHAEIE): 3 MLk BREBRI AL (BNS,
PRig I + WA, IR BT S At )e
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TEWGPG R AC b, B 5 AR R I A5 )
RS (BS, #iE T8+ ARE, HEEY
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FE, SRR 23590 0 2009 4E 11 H 4 H, 12 H 6 H;
200041 He H, 2 H25 H, 3 H25 HAI 5 H 25 H.
BRI HBENLRAE 3 A 0AE, TR G
TOKEH COREE) el o ReIR Rl i AT FLAr BY T,
B A, KA EAEECH 0 ~ 10 em BEJEAT 10 ~ 20
cm IR BET B2l i 2 mm §
2.3 HAE

14 LFOC X H] Janzen 2750 B I5E - By
BOAT 1K 10.0 g, JEONEEAT 200 ml %% 4 1.7 g/lem’
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i AR NPT 48 hy BIROM AL UEIEE (0.45

60
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mAh, R A 12 A 1 . 3 s H
Control 4:3F LFOC &3 E{%; 1 A. 2 . 3 M
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Fig.2 LFOC in 0-10 cm layers of subalpine forest soils under different surface covers during cold season
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Fig.3 LFOC in 10-20 cm layers of subalpine forest soils under different surface covers during cold season
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Table 1 Difference of LFOC of subalpine forest soil between 0-10cm and 10-20cm depths during the cold season
JOSE] 1174 H 127 6H 1H6H 2 H25H 3H25H 5H25H
BNS ns ns *k ns ns *
BS * ns ns HE ns ns
LNS ns ns *k * * ns
Control ns * ns ns ns ns
e onsy * ¥ SRR 0~ 10 em 55 10 ~ 20 em 13 LFOC S 257 LB #E M. 75 P<0.05 7K R P<0.01 KPR,
F#2 ZFRAEREZE LFOC MAERMM ST
Table 2 Repeated measures ANOVA showing the P values and partial Eta” for responses of LFOC
L S La D LxS LxLa LxD SxLa SxD LaxD LxSxLa LxSxD LxLaxD SxLaxD LxSxLaxD
e *k *k *ok Kk Kk ns *% *% *% *% * *% *% ns *
BN 0.089 0212 0371 0757  0.092 0.004 0295 0.189 0316 0.363 0.038 0.542 0.344 0.055 0.115
TE: ns. *. %% SRIFORFMN (SIS HAHD M LFOC #mii B tk. 16 P<0.05 /T B MTE P<0.01 AT B3 : n° MM KA.
N y, 37 Y X W S5 y > N vy L V] 22
TR /NIF L RFER ] D> 28 La>AE S> AL IR MR, F8UEE RS0 A U % =i,

HY Lo

4 g
4.1 118 LFOC X Bk /IERIER

Six 2PN LR E LT R ER 3 itz B
YRR T CZ FIRMIA SRR R T D MRiFIZS
bl G ke DL AEAGRR T, TR 3B BB 23k oA
(S TaR SR IR /3 g TR VRS Ak S IR K {ZIE XN < N
W A AR A LR 4 FOERS, RIOA PR 32 2
5 LFOC FUURLA A HUBAN IS, Hrp LFOC 5+ 347
UM NTC O, TS R s B o, £
HARAEE &b B & LFOC 7 BT WL Le gl A+
15% ~ 40%, TAEKIBHE LA P S LFOC Ll
ZAE10% LU RS R I, AR s
13 LFOC %2 I HeRm s s B2, i HAkEE -
3 (BNS) LFOC & &L S (LNS Al
Control) My, 7&KV i LT BB e 8 V& 1 76 4
WINAE 13 LFOC 1 EZRIE, 1 Sl RE 2 MvA 4
IR . Ik, LEOC 1 4 W0 iy 1l 383 1
HHURREN AR A br 2 AT 1) HE, X m
ARARIR Ty 3 LFOC (3 BRI 5 2577 T 1 T A
AR SR, T ER AN AT A

WF 5 b s G 7 B b B0 2 B v A L
JERI G A JZH LFOC v S HUbs Lhl mik 9% ~
23%, KEJHEDLT AP E S A AR
RAS TR IS LR, B T3 5 T X deyg

Ty A R L  H LFOC Lul &
BB EIEARSE PO, DR X SRR A 7 R AN e e 4
BRARE (1)1 5 6 ok L 77 3 s KR . AR S
+iEd LFOC /7 0 ~ 20 cm + 2 BATHUBE Ll ik
15.5%, ik MGEZETAE S, LFOC (A HLik
LEBIANT 13.6% ~ 21.1%,  HHILE RAE N RIRAES RE
Z IR L ARAK,  [FIRERL R T LA LFOC A1
BRI PEE MUK R, L8252 X 35 - S m fifs 2 R0 ik
FEAGE # R A R OCE . Nk, 7520
Ll LFOC [ J A7 B 7 B I 58 i DR 3 0EA T 58 R e R AE 5 o
4.2 LFOC MZMmEE

LFOC MmN &R Ay, %4, T8, B 1LiE
PAAGE SR CangR R s ) 455 F LFOC IR &,
AN 3R LFOC o S A ML LG A2 A i P B AR K
W, AR EoR, WEYES. REES. LR
FESERE LFOC & 51 R Mg N, PR A
T s Z AEAEEAS TAE R o R B H it il
IR, LFOC g2 dHEdr. HIgmir. Al
Jim Nl LFOC 978 fh th 5 mi 21 396 30
M3 20 W (0 AL 5 2028 b TR Ak 3, Entry
Emmingham (5T - AR F ZR RSB BE, 764
3 IR OURZE il 22 el 1) 1% LFOC & s FI7E
A HUBRPE b ) Le A8 o

AR IR 5 R 5 403 (Control)
t LFOC 75 571 2 B TR AR AR FAIS, Wl iX G
LR IR LA E, PRI O BUE T R EE
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feHEHIER R T ZAPR A X8R B
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5 it
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) MEFE 0 ~ 10 cm AT 10 ~ 20 cm 12 )2 LFOC ZEARIR
FWMBISH, SRR, WHENZEREE. 5
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e,

(3) Geil o bR, AR 2= sl 1480 ~ 10
cm 1 10 ~ 20 cm -+ 2o LFOC & 852 BSRAL A L I
W RS IR RIS AR 5
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Dynamics of Light Fraction Organic Carbon in Subalpine Forest Soil

in Southwestern China During Cold Season

QIN Ji-hong', WU Yan-zhuo?>, SUN Hui®, MA Li-hong?
(1 Department of Environmental Engineering, Chengdu University, Chengdu 610106, China;

2 Department of Environmental Science and Engineering, Sichuan University, Chengdu 610065, China)

Abstract:  Soil light fraction organic carbon (LFOC) is regarded as one of the most sensitive indexes of soil labile carbon because the content
and turnover ratio is more readily influenced by recent land use and environmental changes than the total organic carbon of soil. The subalpine forest
soil in the southwestern China is one vulnerable ecosystem with high altitude and low temperature. The dynamics of LFOC in 0-10cm and 10-20cm
soil with and without litter and/or snow cover of subalpine forest were assessed by on-site incubation of repacked homogenized soil during the cold
season. The results showed that LFOC content was 15.5% of the total organic carbon in 0-20cm soil on average, and varied from 13.6% to 21.1%
under different treatments with litter cover and/or snowcover after a cold season. Soil LFOC in 0-10cm layer under litter and snow cover was lower
than those of other treatment, which indicated that soil surface cover of litter and snow and their combination impacted LFOC content significantly,
and the coexsitence of litter and snow was helpful to restrict LFOC formation and to maintain organic carbon stability during the cold season.
Different temporal dynamics of LFOC content in 10-20cm layer also showed significant difference under different treatments, indicating that subsoil
LFOC were also associated with surface cover. Soil LFOC content and fluctuation were rather high during the cold season, even higher than that in
the growth season, which suggested that soil LFOC was active even during the cold season. Litter cover, snowcover, sampling time, soil depth and
their interactions affected soil LFOC dynamics in cold season significantly. It was concluded that soil carbon pool size and its stabilization of
subalpine forest in the southwestern China would be influenced significantly by the changes of litter and snow cover during the cold season,
especially under the global warming and land use changes.

Key words: Subalpine forest soil, Soil surface cover, Light fraction organic carbon, Soil labile organic carbon, Cold season



