35 %55 5 W 663 ~ 668 Tt
2017 410 H

i o # R
MOUNTAIN RESEARCH

Vol. 35,No. 5 pp 663 ~ 668
Oct. ,2017

NXEHS: 1008 -2786 — (2017)5 - 663 - 06
DOI;10. 16089/]. cnki. 1008 —2786. 000265

NAETSLESRERE=TMAEIEY
&Y 57 BB TS Y E

vloael, 2 > 1= 1,3
AoETRERT LM
(L. P EREABE KRR SR L BRI TE B 1Lt A i A A A P T S22, P 1 R 610041 5
2. R EBEBE R, JLAT 1000495 3. PUNIIVER ¥ AL frBhaA2A e, POJ1 AH#R 610101 )

B OE: YRS ARG E BRI R R T e e L AR S R SR W R A A R h B A
HEAEM . AR A &Y 5y 483k, 40 B T 5T LL I 5 L0 W S bR R0 sy LU E DA b iR 25 6 ( Plewrozium
schreberi) Ik JE VS F2 (Abies fabri) 14l BS ( Rhododendron williamsianum ) = Fh A 1) 8 Y& ¥ 00 /0 il B R N 35 20 Bl sh 724
Redest o BRI ) ARG JCIB A BE bR S w5 LLE DA, kL RS I8 7 ) 2 it 3 X i ey R JE VR AZ R TR )
Gy BRAE I ST A 5 T o 5B VR VE Y, (EAE i L AR R ZE B 0 I 35 22 55 2) = R W IR V5 W 10 40 fR sh A5 34 B

J1 Olson £ HLFS BRI 45 53 ) 0l —4FJa , Bl IAvEPIRK (C) 5 TR T 5. 66% ~ 14.58% 5 W (N) &R

6. 46% ~42. 10% ; W JiE Vo A2 FIRL BS I & Wyl (P) 5 409

(IR ZEEEJRVEY) P SRR

KR WKV AR IR ZEEE  FLRY s R E R AZ s I LA S RS SR B

HESES: S7T18. 5 X#EIREA: A

A v 0 o M 2 M S R G SO B Y R Bl D R o
VS A IR U Y B S A, R R
TR ORI ] £33, AP 45 AR LA HLB ™
WL SR o0, T 18 R 56 4 0 Al 4 ) v 4 ) 2 AR T 1 38
RIZ IE AR S R G LR IR AT

8V 00 o i R A3 o 32 B e VR o
A SRS 22 DR 3R 5 5 17 [] — ety N, O
VR IR ik R R T 0 A0 e A B BRI R
— R &, FER— U IR A, R AR
PVE D RAT B M AR Y i, AN ] 2
Y, o B b oo R iR BCRA AR A 22 5%
B, Bl i i TR] Y ZE S, Py BRAR R 5 ) A ()
SRR TRE SR SRS R B s
T PN ( Pinus massoniana Lamb. ) F 48 240

(Fokienia hodginsii ) I8 &) 58 & 1 5t Se i i [ A1
(REAE" ) TN R KA 7 1 (Pinus sylvestris ) N 7 5t
TESMIE B P AR 28 TR R, & H AL 56
TR ) 3 Ff FRAE B DT 5 22 BR T e - Fn gt
ARG HE ) R 5 1) ERE, A 9 A RO R 1A
YIRS

AL — MRS A5 T AR R A
[ INp L 22 A 285 AR e AL T e T 2 ) St g 2
Oro FERIRNE G AR ARG, 5 BEAR Y R RETE
IV BGELER AR , NI BA i 2645 25 2R 4L HE B
AR, IS R G M ) e Pl % 2
PR o RBRTCR I, 2 BER YA REAR 4 A
ARFEAT B3R, 1T 38 4 7 1A YT JSUAR A R fie 14 A
DU o s, Hobk oy A R AL SR L

175 B 8 ( Received date) :2017 =02 - 16; gi[0] H ] ( Accepted date) : 2017 -05 - 17

E £ 1B (Foundation item) : [ 2R Bl 225470 H (41473078 ; 41273096) %t Bfj[ National Natural Science Funds of China (41473078 ; 41273096) |

YEZE I (Biography) : X% (1991 - ) 5 WILBEFEAE RS E N BFFE I 1) . B A= 4524 [ Liu Tao, M. Sc. candidate, male, born in Henan
Province, specialized in climate change ecology | E-mail ; liutao19910717@ 163. com

* B HLAEHE ( Corresponding author) : FhSFEE( 1980 — ) ,Zr, W4, DU A, RIBHFFE 0L, BE5E J5 1) . AR AL A% TR YR =R [ Sun

Shougin, Ph. D., female, born in Sichuan Province, associate professor, specialized in climate change ecology and elementary

biogeochemical cycling] E-mail: shouqinsun@ imde. ac. cn



664 i A

1 35 %

R 25 FE A7 AR 1) 22 Wy AR PR AR5 W, DA RE f% sk
SRR 5 AR B kT AR . R A AT
EEBERT AR 7 W I e e R AR T4 b
SR, SC T & BEAEY) 5 4L HE W) 09 75 ) O kol 32 11
FoA E A H A8 LR IE o 7RI X — SO T AR A
PO LR R G TR0 5L L e B R A= 25 3)
RERAEEE X,
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WFFE AL T PN H B e BB N R 5T
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FWEIEFIR 7556 m, S IR LI FR i g WA [) P R T G
o 2 B R e P R A XA LB S LA S R S
R AUV, Ja L FE A e 2 AL b R
27088 5T L L e LU AR AR 285 R GE W a0 3 P S 0
3% X 3 2 43830 4. 8 °C L 4E 3 K i
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J£90.2% , +3EJRTE VR B @AM R AY L
FRUE . AHPLEE B A B, G 3R 3 & W 4K o0 A
AR A AR B I R TR SR I B AR R L
PNIERHE 2L e

TEDT I 1wy 1l AR 2SR a8, o R AT i AR
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AT AT, Hor B R AR R A 3
Yiwh R B ¥ 425 KT B K Y ( Rhododendron
sp. ) HBE B2 HE ( Betula utilis ) . 0> M 3% ( Viburnum
cordifolium) A7 JK LMK ( Sorbus folgneri ) 55 ; B #E Hl
W2 35 8 29 70% , T 5 M A o5 256 Abieti nella
abietina .6 KT 8¢ ( Rhizomnium tuomikoskii ) | §if 2% #%
(Actinothuidium hookri) 5§ o V{7 LLITE I\ = LW Fh oy
FERG 5 LA ( Salix cupularis ) 5 3th T & #6555 E 29 R
63% , T L W) Fi A Ik 2L 8% | 7R AP ££ ( Racomitrium
japonicum) | =1E#% ( Sanionia uncinata ) 5§,
1.2 ZLWRITSHERSH

03 F 2011 4F 10 H 12012 48 4 HAEW & 1L

THE NI B P AR S AL B AR T V2 A2 B i - e 0 7
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RVRTE PR TE A R 2E 7 AW k8 ¥ 12 FLRY
FIRZEEE =P R 75 1) 53 i 42 vh 2 AR it B 00
25.0 g.15.0 g F1 7.0 g, LAPRIIESE U J5 43 i 4% v RE
i I VR FE XA 2 em,

T 2012 4 5 J 43 I 78 G S i BRORA 57 LU A Y
PEFEM BN AR B — BN AR T 25 H ik B I ) o3
fifE A1t O i) P B 22 IR AT 4 o AR 3 PN B
PFLEE 6 41~3 m x 3 m BYRET (RIS 0B 6 4~
B BRI AR R 12 48,3836 48, =
TR &Y MRV A2 7 Wik ( C) & it diemy , 3 6F
YR TEY) N B (P) S EEm (R 1)

SR 55 4 .10 .16 .29 R4S 36 H HUME .
TR IR I AN 5 43 R AR =Rl R I ) O3 e
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Tab.1 Chemical properties (mean = SD) of the three types of litter

HEWME  mC(gke) AN (gky)  #P (gkg)
gHE-i1d 414.59 £5.76  11.78 £0.54  1.03 x0.01
WEEV R, 498.95£0.66  10.48£0.21  0.66 £0.06
LR 497.92+0.19  6.37=0.01 0.40 £0.03
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HARSEH 5 4R AT SPSS 19. 0 50, [ 4246
BT Excel 2013 3 47, 96 £ fE B0 5 47
(nonlinear regression ) o151 & 9 /3 ffe th 28, A [5] Ff
KPTE YRR C N PR ) 22 7ok A
F 72250 (One-way ANOVA) Rl /N g 35 22 5¢ 1%
(LSD) 734
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2.1 BEYMSBE

TCIE S AT IR 2 e LU DA, 8 7 4 28 ARk
ORI WA W (R A AR AL F =6.6,P =
0.005; B ILIHEMFEML . F =17.1,P <0.001) , 4}t
ARG BEE M b R B Y A2 A S RN IR SR SR
YA RZR Ay K 43.78% 58. 67% F135. 14% |
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Fig. 1 Decomposition rate of the three types of litter (mean + SD)

x2 Z=MAEYAEMEMERTHTFYREERKE RS HFER
Tab.2 T Decomposition model based on mass loss of the three types of litter
Hh i Wb [l Jy # I EFRE K MEZRE R LI (a) 95% 43 (a)

U JE ¥ A2 Y =1.028¢ 188 0.188 0.96 # * 3.69 15.93

LHEARL RN HERY Y =1.007e %27 0.267 0.94 % = 2.60 11.22
pEY Y =0.905¢ =0 108 0.108 0.77 6.42 27.74

BB AZ Y=0.797¢ 011 0.116 0.82 5.98 25.83

TR 1L DA fun:L Y =1.030e %22 0.242 0.96 # = 2.86 12.38
P Y =0.883¢ 0 140 0. 140 0.76 4.95 21.40

o, P<0.05; % %, P<0.01
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H¥Y C &AL A S A Sy A HL S T ] H.
AU ZES . BEET I AREE L AR A v A2 FIAL S
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5.90% 5 = LI A = 740 C 5 S 1) A it J3E )
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N E i HA MR A S milE — g8 v 4 N i
(S A AE A AR ) UL A S 2200 (3R 3) o I
FHMRE L, =R ) N AR )8
S i e Gl S AR SR 16 229 S HA
RN, 29 28 36 A~ H 1 ] - U pdi /b 5 {H L5 45 oK
WHEEY N S s TR E i w LA
BRI RAR I =M Vs Y N SRl Teh S

L ARLE MBI N 5 IR T VA 0, U N 5
LR AL, BB

SRR P A REAE DB o B
W FEH N (0S5 M A R 6 94 0 A
b S ) P 05 AT K S, FLIE P
BRI R R
WLV AZ R GRS P 25 B THA

S IR B T, B T AR RN e = R
C/N HARERA T 95 R 5 A5 B 5 i ]
(A WRJF V24 C/N LG T W L
ARSI ) C/N HOAE W) o B 47
1. BB 1 = S8 C/N LLAE S
DI LT, B TR T4 R
XESMBEE N A FLFFESEANES AR50 B 25 40 1 7
KB C/N AL W T W, B 49 1 F )
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3 e tsie
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P TR AZ ), BIE T RS A
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Tab.3 Dynamics of carbon (C), nitrogen (N) and phosphorus (P) concentrations of the three litter types over the experimental periods

Ak SRt ]/ C(g-kg™") N (g-kg™") P(g-kg™") C/N
month [ HEM B A N [ N [ANIR S N
0 498.95 498.95 10.48 10.48 0. 66 0.66 47.63 47.63
4 507.07 507.08 11.44 9.93 0. 60 0.52 44.34 51.06
10 496.27 491.94 11.96 9.86 0.61 0.45 41.49 49. 88

IR JE 2

16 442.54 499.27 11.56 10.59 0.69 0.56 38.29 47.17
29 475.38 479.84 14.38 10. 89 0.78 0.64 33.06 44.05
36 455.48 459.34 14.89 12.10 0.86 0.72 30.59 37.96
0 497.92 497.92 6.37 6.37 0.40 0.40 78.13 78.13
4 479.02 499.76 8.41 4.85 0.40 0.29 56.96 103.11
o 10 442.00 488. 66 6.68 5.45 0.37 0.24 66.17 89.72
s 16 416.79 491.01 10. 89 5.55 0.51 0.23 38.29 88.47
29 459.05 475.46 19.17 6.58 0.61 0.37 23.95 72.22
36 468.53 469.75 7.85 7.71 0.50 0.46 59.72 60.90
0 414.59 414.59 11.78 11.78 1.03 1.03 35.18 35.18
4 386.07 427.80 10. 16 10.22 0.68 0.44 38.01 41.88
- 10 432.95 400. 32 10.26 11.04 0.44 0.60 42.22 36.26
16 384.01 404. 88 12.75 10.28 0.79 0.65 30.12 39.39
29 393.59 376.43 18.76 12.83 0.88 0.82 20.99 29.33
36 378.10 354. 14 13.67 12.54 0.84 0.77 27.67 28.23
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(1. Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610014, China;
2. University of Chinese Academy of Sciences, Betjing 100049, China;
3 College of Life Science, Sichuan Normal University, Chengdu 610101, China)

Abstract; Plant litter is the reservoir for nutrients in alpine and subalpine ecosystems and plays an important role in
the geobiochemical cycling of elements. In this study, the dynamics as well as the differences in the decomposition
of three types of litter, including Pleurozium schreberi, Abies fabri and Rhododendron williamsianum, were
investigated in subalpine ecosystems in Western Sichuan, China, with the litter bag method. The litter of R.
williamsianum had the highest decomposition rates when compared with the A. fabri and P. schrebert litter. The
litter decomposition rates of A. fabri was 3% higher than that of P. schreberi in the coniferous forest, while it was
not differed with that of P. schreberi in the shrubland ecosystem. The decomposition dynamics of the three litter
types could be descripted well with Olson classic model. After 3 years of decomposition, the carbon (C) content
was decreased by 5.66% ~ 14.58% , the nitrogen (N) content was increased by 6.46% ~42.10% relative to their
initial values, and the phosphorus (P) content was increased in the A. fabri and R. williamsianum litters but was

decreased in the P. schreberi litter.
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