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GUO Zhong-Ling""* , ZHENG Jin-Ping', MA Yuan-Dan’, LI Qing-Kang’, YU Gui-Rui’, HAN Shi-Jie', FAN Chun-
Nan', LIU Wan-De' (1. Forestry College of Beikua University , Jilin 132013, China ; 2. Biology College of Nanjing University , Nanjing 210093 , China ;
4. Institute of Geographic Sciences and Natural Resources Research , Chinese Academy of Sciences , Beijing 100101, China; 3. Institute of Applied Ecology, Chinese
Academy of Sciences , Shenyang 110016, China) . Acta Ecologica Sinica ,2006,26(4) :1037 ~ 1046,

Abstract: litter decomposition rates of dominant tree species were determined using litterbag burying method in three altitudinal
belts of the Broad-leaved Korean Pine forest, Spruce-fir forest and Ermans Birch forest in Changbai Mountain nature reserve during
a period of three years from 2001 to 2003. Spatial and temporal dynamics and impact of litter quality were examined with a
simulation model for understanding the trophic strategy of main species and ecosystem circulation of material and promoty ecosystem

based forest management. The results indicated that annual mass loss increased over time, following a non-linear pattern. The leaf
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decomposition of all major tree species accelerated after 683 day(1.7Syear) . By the end of study period(699 day), the remaining
dry weight of buried leaves from less to bigger was 24 .56 for Asian White Birch( Betula platyphylla) , 24.81% for Amur Linden
( Tilia amurensis) , 38.48% for Korean Pine( Pinus koraiensis) , 41.15% for Yezo Spruce Cheng et L. K. Fu( Picea jezoensis var.
microsperam) , 41.53% for Ermans birch( Betula ermanii) and 42.62% for Khingan Fir( Abies nephrolepis) . The decomposition
rates of twigs were lower than those of leaves, and the remaining dry weight followed to order of AL(44.98% ) < KF(64.62% ) <
KP(72.07%) < YS Cheng et L.K.Fu(73.51% ) < AWB (77.37%) <E B (80.35% ) . At the same altitude, the decomposition
rates of broad-leaved litterfall were higher than those of conifer’s. Among different altitude, decomposition decreased with the
increase elevation.

The modelly analysis suggested that 95% decomposition of leaves takes about 4.5 to 8.0 years for major tree species in the
three altitudinal belts. Annual leaf decomposition rates (k) 0.686 for AL, 0.624 for AWB,0.441 for KP, 0.406 for YSCheng et
L.K.Fu, 0.397 for KF and 0.385 for EB. The 95% decomposition for twig ranged from 7.8 to 29.3 years, with large differences
among different species. The annual decomposition rate (k) for twigs from high to low was 0.391 for AL, 0.204 for KF, 0.176
for KP, 0.157 for YS Cheng et L.K.Fu, 0.148 for AWB and 0.102 for EB.

Key words:dominant tree species; litterfall; decomposition rate; decomposition model; Changbai Mountain
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FL7E 1876 &, f81E (¥ E. Ebermayaer i FF B R A BFEDEF S HBIF T H/ER, HEEMFE%EENHR
WENBABEYRN S BEFIBRRSETTRERE. AXFMESRERAFEYIBOWRETEET 20 e
80 EHRUUEA B A B fE, FELE P THABIR MR,

KHILIE, BN TIRE N MR EY T BROAEY TR FEYARBELRRABEYNERRBESEEE#T
TRAMFR Y, Bl ASEYIBOWE - FEESEF TR EINS . ABRSARYRE &
B AYURSBEZHMER T B I EXNHSRE—EREREFEEARE, B RN RE
Yo iRt AR IR L RV ) TR BRI I A AR I P R &

EER-EHRENKOLBARRPFRPHIEERMESREEREY W BED N % co, & N,0
BHEBNERY P RELARESRENBEEYRTOLNENR IS BZAHFZ L EORTHF
BTHREMAR,BREBT—8#R, BN KAWL FEHEBFRB P EE Y SRS &R NR
AP ARG UK B L AL R 17 98 34 T 43 A B0 40 A R AR L % RS PR [ M AR R i A R R S x4 B i
FFAMEMI S B T LR R TP GRS EEX AR Y 5 ) R AR, AT N RA TSR F &
TR HEFRSREA BRESRETHEUARZEAT Co, MHNERSRMEBIESEKE.

1 HSMARE AR |

KALBRRPEMTFEHREREHLE ERAMKO=ZEEN, BB IR N 41°42'45" ~ 42°45'18"N,
127°33'30" ~ 128°16'48"E, S F B TIRTE 4.9~ 7.3°C, F W & 600 ~ 900mm. AHRME M TR RIS, hF
BREEN EARSBUNBREL, EAFESRSE FBR T AR B FRARIEA, K P EHE 500~ 1100m 437 & 41
P W M ARBETE , 1100 ~ 1800m 24 = ¥ A2 AR B L 1800 ~ 2000m 4 T 3 L E e AR . 45 SCU0 HE 3 B B AR SR 5 47
* 1

AT HREETE E BT AR AN (Pinus koraiensis ) 32 W& ( Tilia amurensis ) « 8, A B& ( Acer mono ) . 7K i Hl
( Fraxinus mandshurica ) J§#% ( Tilia mandshurica ) WK ( Betula costata )% , KB E 0.8; T LB RN EHT
( Corylus mandshurica ) 7546 1L #§ 7€ ( Philadelphus schrenkii ) \ % 678 B ( Deutzia amurensis ) 3| Fi. M ( Eleutherococcus
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senticosus) % ; £ E R A K 1li i F ( Brachybotrys paridiformis ) . B % 7+ BK ( Cimicifuga simplex ) |, & B B ( Phryma
Leptostachya ) \7K & R Impatiens nolitangere ) % ; + K7 K ISR A FM L,
B KE A T A SRR
Table 1 Climate index along altitude gradient in the northern slope of Changbai Mountain
HEXRY  BR  FHE Aovual FHK Anmual  6~9 A4 FRIEW REREER 1 AOYE Average 7 A 4198 Averape FHEAY

Community  Altitude average average rainfall [P&7K Rainfall — Dryness Wetness temperature in temperature in Snow day
type (m)  temperature( C) (mm) (mm) index index Jan. () Jul. () (€]
BIKp 740 2.52 688.96 489.97 0.65 2.03 -17.52 19.29 133.51
Sf 1350 -0.50 854,81 607.93 0.46 3.8 -19.37 16.01 174.92
FB 1996 -3.33 1074.04 763,83 0.33 5.86 -21.10 12.92 218.77

¥ BIKP £I # g M #k Broad-leaved Korean Pine forest; Sf = i #54k Spruce-fir forest; FB FHEFR Ermans Birch forest. &4 T [A] the same below

ZREATHTHEERA, RI\EE#HLHORERILEREK KT 2 N E B EHE TS AL R
AR B BEAN T AR, A DR MR 3t P ER S SF M AR, B0t TR T AN A8 =42 (Picea jezoensis) R 12
( Abies nephrolepis) 1< E & it ¥4 ( Larix olgensis) %% , MRy BRI & 0.9 LA L ; FEFE AR NI (Acer ukurunduense ) |
WEE R & & ( Lonicera edulis ) & B B 7F ( Evonymus pauciflorus ) % ; ¥ B 5 4 5 — ot # #8 5 ( Maianthemum
bifolium) . ¥ HA F & B ( Carex callitrichos ) ¥ % — ¥ 8 1€ ( Solidago virga-aurea var. dahurica) . K% & ( Linnaea
borealis ) % ; T R B A E AL AL,

EMEARE BT A N F #E (Betula ermanii) , 18745 > BT E K H % 0 (Laric olgensis ) 1 & ¥k ( Sorbus
amurensis )% , KR FE 0.7 KT AR 1 #¢ R 2 & ( Lonicera edulis ) .4 B2 #1 BY ( Rhododendron chrysanthum ) |
BT M AE ( Vaccinium uliginosum ) \ ¥ & %8 ( Phyllodoce caerulen ) %, E R E Y T EH H ot # B & ( Cacalia ‘
auriculata )  Z0 M Hi 4 ( Sanguisorda tenuifolia YE LRy LM EEFEMALE, &
2 MRABREFZE ;

2001 4 10 A%, FAMBIE R . ZREZRMEERS S E RS R SER FEY . HhEtk.
HAERMAM AR ELRATRKE , AR EHABZERAEYEZREARRE (BT RN A8 S 2yt
%A EROER R R ENMER T/ L&Y, EHEEDELEMRRE, BoRENSE
FREMEMRAE, T 0OCHT 12h, AT XF2 51 & WM B ED R REY 105 224 %Y 20g
EHEA15x15em” FLER Imm B RFME{S, BHEAZEY 36 MOBR. SHEHEEDRRI 8T
BOCHE T 24h ZHHE , WE & KH AT REWRERI MG S RIOWE . 7 2001 5 10 7 ¥4 & B 5
IMBRTFIN A RBREERE A, R 3ANRA, B RA 1248, RENBELER, REEMEEZEY > #HH
KRB

7E 2002 1 2003 E Y 5.7.9 AR, ER EH KA
Wk 2 48Oy RAE R . B[S AT 40 U v 3 R TR X R VA W)
RETEMRY,FIBRRKASBEAKWRER, T 80CHT
FEE, WEMRKAREYHWEERGHH, #HT2 N2
P.&K.C.REE KB HFHLERENE.

3 BRESH 48934 Decomporttion ime (&)

11 KARHRERID S ‘ i
GRCLULRZESIR ﬁﬁ%%%ﬂilﬂﬁﬁ%i%ﬁﬁﬁfﬁ B.p B ¥ ( Betda platyphylla ) ; T. a % ¥ ( Tilia amurensis )5 P. k £L
Key@# (LA 1.8 2), ( Pinus koraiensis) ; A.n 815 ( Abies nephrolepis ) 3 P.§ #18% 7 4% ( Picea

ME 1R LUER, HEEY LT B R A Jjeoenss var. microsperma ) s B. e 5 # ( Betula ermanii )3 LA T[] the same
INE KR K I HE (24.56%) . 4 M (24.819%) D # P

TEMNEE
Dryweight remains (%)

5 2 8 8
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HemMarRE o8, 7 FR a2 5
BETH(LE2). REDIHK 699d(1.922) F3 1
B 6 P A S Y REES M B R BB D, Bl MR
£ 1165 (699d) , B B AR B IR VA 0 AR A A, e A 22 A X
Bh. BABEDTERAENNERKREKAIER
(44.98%) AL K2 (64.62%) LLHA(72.07% ) . BE = 12
(73.51%) AME(77.37% ) FIHEHE(80.35%) o B2 HREYIMEREYE

ﬁ%%&ﬁ ﬁ:}’ﬁ@ ﬂﬂ %){% fE%j( ﬁ:}’ ?I‘%ﬁ@ jj?ﬁm /J\ Fig.2 Dynamic of dry weight remain rate of twig litter decompasition
SF BIEABIFEMLN CO, M HO,AFMTLBENBHEAFATE., FARBEYNITBREFVEIR,NF
EY SR, — R MAEA . A RRBER RIBERSHEZR™ .. BEHARRELHAREYEMKE.
R R 3 ANENEEMIRIRS, B 5250 Y R TEH 5688 a1 PR, R AR
MNP R ERE DR R E BRI RE, P REE, Beg AN, AEYHIBELEZTHATEH
ik, EREHNEMEERRHNE™ , B—NE, AEYS B EERR, TWE Y BWRE, H7RE
—ARRRELFERFRT . HESIBREEANGFHBOBRAKAES YRR, 5 R 5B E LR SR EH NES
BT ER BTEYROPRE"S,

BRFAZEDIBR-NEXANIR . ZINEEZERENEN, EEIALBMERTUES, ER — 8%
WRE AMEEDEAEEABRHOERL T, @A REDIFREXTHA R, FAEEESEROH
B HRAED S RERZHBIE, HREY B EERMHAOEWE LEROEEK.
3.2 FEYITBENE S

FAEDEIBRIBT AFREVREREMAORECERALR(LE3.4),

o
=)
i

TEMRE
Dry weight remains (%)
=4 2
T T

| 1 I\ 1 |
212 273 334 577 638 699
W ] Decomposition time (d)

(=

30 —4—B.p —¥— A.n
5 g “ }; —8— T.a —%—Pj
—air— P. ——
282 o RIS 10 L B
t;ag 1s %3 g 8
s gg 10 & gé’ 4
5 2 2
a 0
o 1 L 1 1 1 i
212 273 334 S77 638 699 212 273 334 577 638 699
4+ #R8¢ M] Decomposition time (d) 4+t (Al Decomposition time (d)
B3 HAEDHRTEEE B4 B B R R
Fig.3 Leaf decomposition rate of the period time( % ) Fig.4 Twig decomposition rate of the period time{ % )

BRI 2124(2001 £ 10 A ~2002 5 A) EAKAWLTENEL S BALEHEE YKL TR
BRHEEWMHE E28699d i TERLREZ , XHEFIESTHRERAREA X, 8 .20 RO EMas
ST RAEYTE 212 ~273d(2002 £ 5~7 A)MEAEFRR, T SXEN RREMAN L MR MRE
HERAR(NE ), EHETEBEWIE 273 ~ 334d(2002 4E 7~ 9 J V4R B AR, T W1 4R 5018 W] BB SIS R &
B (1996m) 7 AZRIRERIBKE X EXBTENIMIE AR ENASZEHAEYHIRERE FO
NN ACEAR N0k g 37 & v RO G

FEHR 638d(1.75a) /5,6 MM AEYHNIBEREHEAR., XEAIBEH TEMELTRE L (IR
1.2a) W &M FEDEHRFAABZBHAREERER TR, DML T 4R ERBE SR, B X MREE
ARTFHE-FELRMIEE,
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AF Y BRI REY R EREER (LA 4), FBEEE Y7 T 8 59 212d(2001 £F 10 A ~ 2002 4
SAaERR, SHARMNEMEERNTRSBP - ERFEEN S BEX, 3 B2 699d it T & 1t
EBE, ATARSEBRAKNBAEY S BOIRFRESMER, TREBRBENREI B FERNERR TR
SHAEYER, A AR ARERERZEEREYRE 212 ~273d(2002 F 5~7 A A EEBER, X
EZBRNEWNERL MNBEMBERRBEAR(LEZLD ., SHEH A% 212d B4 (2002 £ 5 A ) 5@
BiR, RO E ABRESEHERESE 577 ~ 6384(2003 4 5~7 B )R E B E B M,
3.3 RAEYHmERNEREL

HEYHNBRE—-NERNDELR, W SRIERRAAKSHEAZEY R ERM KRG EAER, W
R A Olson R H M MAEHMBERMMEA ™ X/X, = %, P ¢ HAFELBEBHUERR. X, YABYONBRER,
XA WANBEDRAER  F WEMBERE(gog '"a™")o BEIFRUEAF,ZH y= ae " RHRY , X ;
y RERBREE%),HY o« FUEGSE . WAFEEEFER BENHEISERERE (g0 g 2™ )o

R4 Olson #AY, #)5E M AR h & FEY /0 5k B HEET R AR R B, FA XSRS AEY S
f# 50 % Bt BT 7% Bif (] B 4 43 % B5F 6] 0 5398 95 % Bt i 75 B [ kAT A U 45 B 3% 2.

®2 HEFGIMAEE(%) MK EKNEYEERTE
Table 2 Equation of litter decomposition remains

RS B )5 75 8 183 R ¥ Correlation SRFY 3 43 #% A3 8] Time of 5% 95% B 7 b [R)

Species Equation efficiency( R?) Decomposition rate half decomposition (a) Time of 95% decomposition(a)

B.p y = 111.24¢" 08242 0.844 0.624 1.281 4.970

B.p y = 102.6le” M4 0.952 0.148 4.851 20.388

T.a y = 108.98¢ 00857 0.923 0.686 1.136 4.494

T.a y = 105.97¢" 0-%1% 0.937 0.391 1.920 7.806

P.k y = 108.97¢ -4 0.886 0.441 1.765 6.982

P.k y = 101.13¢" 0% 0.960 0.176 4.004 17.095

A.n y = 101.01e™ "% 0.913 0.397 1.773 7.579

A.n y = 98.66¢ 0204 0.898 0.204 3.325 14.5%0

P.j y = 103.09¢ ™ %47 0.885 0.406 1.784 7.459 .
P.j y = 101.09e" %13 0.959 0.157 4.493 19.187 ]
B.e y = 107.41¢" 03855 0.835 0.385 1.985 7.961 i
B.e y = 99.13¢" 0108 0.953 0.102 6.723 29.342 *‘

ME2WLUES,6 - EEDES BB LEEN 0.385~0.686, F B EMM B EBRAET, K4
i — BT BRI AR 1.136a, 2% 95% F & 4.494a; KK B B #E & o, 0 — 2 BT 7 B BF (8] & 1.281a,95%
WARTEE 4.9700; B EBHEEREEN K@ — KT NEE R 1.985a, 2% 95%F 7.961a,

HTER ARMORyAEYS B ERR (MR ARN) BM2RERERNEERESARY
WEEMHNEHRRERT X, REEMARZERAEY I EITLNIRIFEEIE, 2B EREERR, 4
95% B T B9 At 18] 43 Bl Ky 7.579a #1 7.459a, (BB AT 43 #8418 T L1 45 (43 % 95 % B & 9 0 [B61 43 51 4 6.982a) , Ko
JREAI L SBRTAFE X, GHNEEDIBRBRIAAEME AN NERFERESEM
MER, —SMREREA. KEUARFRPFERN T RAYMHE M EL EVBNEMEROBEYHE
BT HEBROI R N, MAE L ESYRMEDNESREZI, Y -3.BCEHRECERKRT L
WA HITE

KAWL S EEHEFNREN I BED OB 5% E 4.5~8.0a, SHRAREX RILMEIL LB X
EABE KN & AL R A S BAOB R, ZE B R B 35 o & BLEA M AN & 1 HA 2 95 % B R e IRl 23 50K 4. 1a
1 11.5a"",

HeAh, 3 3 TTLUE 6 R T I 4R 4048 R A0 LT B b 0.102 ~ 0.391, 41 R B R ) R S4B, L 4
fR— KT HI A 1.920a, 5% 95% FH E 7.806a, HK 2 R W A5 B0, 4 8 — 2 BT T # i 18] 2 3.325a,95% #
SHRTFE 14.590a; 70 8 B 18 B B B AL, A8 — 4 BT 7R RO IR 2 6.723a, 43 % 95 % Bt [B] 75 29.342a, BB
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ABEERELRBTEMENLMRETRR KRR IERLE TR ERNRACNARZERA TR
W BB EA R TARENET. BREREDRABEREZRAHNT RN INE R4S
Mo BRAGEHMNMBERIK TER, AR BERNE TEE, ANEEAERE, MFE—2HR

BT

GARE, FALLEREHAMEFHNRENABEAZED I E S TE 7.8~29.3a, FRMMEHESR

AE,

FEREDMEROTRS, BT Obon REMAHEREHRBERKNZNA, REPEEEM T i AR
BRSO R ko R 3 AARBTIT RE PR SR H A DU A SRR T AR OB R S R IR )R

95 % fiv 7 B 18] B BT
83 FTREKEANAEVESBRRBILE
Table 3 The decomposition rates of litter of varied forest communities
EL_{*E% AHER R ﬂ%\ﬁ%’j& %ﬁﬁﬂﬂﬁl 6}@95%3&‘@ - P
Climate Forest type Site Decomposition ~ Time o-f -half Time uf- S-)S% References Remark
zone rate decumpusmun( s.) decumpusltlun( a)
HEW HET =Rl £ 0.584 1.4 5.5 3 0t
EET ZHEK FA=NITRI A 0.400 1.8 7.5 3 t
EHEW R L FEE L=FUE A 0.385 2.0 8.0 e 3
HERE R F S PUIEl 4 0.240 3.6 15.1 * L %
HEF ZHEK FA=NITRIA 0.181 3.9 16.9 &3 o3
HRW TWELFREA KA ddesk 0.100 6.7 29.3 . 5'a #
ERE kM Bl 0.375 0.5 4.1 Bk B AU 2004 nt
ERFE HEO R B L 0.130 1.5 11.5 Bk 34,2004 nt
HEF RS ETRIEZA BEILIELL 0.235 0.8 6.2 Bk 2 %5 , 2004 13
TF#% EHUATEEHK30a NAEBE 0.280 2.5 #2003
WHE THRUATZEA 40 JIFEBEK 0.260 2.7 ML % 2003
WHE TR ZKEN NEMX 0.460 1.5 R %, 2003
WHH  WH L E Rk NI #5 X 0.395 1.8 ik %, 2003
W#MF 18 FERARM FBEEMAEL 0.330 |, 1993 13
WA 18 FERARM IEEAAEL 0.206 BEHE, 1993 #
THE 18 FELZAN IR EAKEL 0.240 28,1993 -]
WA 24~ 28 FHEBAK InripA 1R 0.499 BERD,1990 3
WA 24~ 28 EE B A iy 4k 0.420 1B’ %51, 1990 3
WA 24 - 28 FEEFAM IR ER 0.417 R, 1990 ®
WA 8 R AM WK 0.520 D k% 1997 o
TERF 8 FEEKAM mEIE 0.275 DHK%,1997 #
WHARF 8 FEEMAM BELR 0.340 B¥K%,1997 ®
W HMEHAR IFAEREEHERRX 1.071 B 2003
e KRETHBE S L 1.070 AR 1994
THH S AR )11 7 oK T AKX 0.460 2.5 10.85 HE % B %00 2004
T WA REAR M PO E KT S K 0.390 2.7 11.5 e+ 5 % ,2004
W 302 ATEHEMH V) B T AR X 0.280 1.5 6.5 Ve B % ,2004
WHH 408 AT ZHEH LUPE: RS R R I 0.260 1.8 7.6 FE % B % ,2004 :
WM 27a AR wWE = 0.769 0.9 3.9 W 52 ] 2175 2003 nt 1
THF 272 A = 0.250 2.8 1.7 Al 55 B 25,2003 #
TR 250 ERAMK BEWT 1.475 A 2000 H :
T HRAMHK WITRE 0.558 ~ 6.280 1-4 E&F4,2004 n 3
TR R LK B 3.7 ik BK % %, 1999 i
WA AT YT 1 b 4 0.836 ~ 1.597 P 1904 ‘
WmE EHRTFERA R 1.578 ~2.172 PR EEE 1994

O NARRFAAMNEIERBRERAEFDOINSUHR . G FRRAKFWLIE, 2004
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ARSBHHEDH TREYRRMAENER LRESBEEELRAE —SNER, BRI aR,
REE SRR, REYHE I BRARE ZHB B BAREREERNBAER BRFAFTOHE,
TER — S BT, AR B k (R T A oT A Ap B V% . 1R 2 B 97 AL SR 8 E W 2 B R R 1 7 4 B 4 R 1
B, AR BB JEET AR AN, XABELRERT WM, SRER, KO LTS E
R, BTN R BB, 5 8 SR 95 % B T B IR
3.4 REDFERER

ABEDSBERZNENAR . EEP TN EREHERAEYNRERLNERE, RRAZEWATRE
Hampsfell Bt A X R E A S RAEPHAEZY, K10 MANKERY 2%, XEFEE NG X RBEY D E
EAERFEIREY, AREAHAERFEAEABIXRPE XA YELERN TR B 4,

24 BEREHETNELERLEYR
Table 4 The annual mass loss rates of litters of varied forest communities

SARH Climate zone  FEHFS B Forest type A8 Hh & Site 4E 4% H R Annual mass loss rate( % ) ICHR References &1 Remark
R AR L VIS JIIE[A " 38.48 3 ot
W THH =PIk 31.67 &3 nt
HBWH T/ WL HE AR VS=HIE 47 26.93 £ -
B EAR /N R KAk 18.35 &3 5
ER¥ PRRCT N = IIE[A 16.58 ES's 53
ERW¥ T 1L 6 HE AR K@ik 10.47 = B
HRW B o Wk A AR BRI )LID 61.50 PRk F %, 2004
ERWH B W5 T o B TR 3K 2L 40.90 B & FEEF L 2004
HBW & H Bl AR BATELWL 24,70 W Ak 3 55, 2004
B¥ N TR AR R BT AR K k| A | 21.84 ama® 98¢
T TR AT F A 30a NI X 24.35 MR %, 2003
WA T AT = AEHK 40a DI e X 22.87 i % 2003
T A W& = RS W NT X 36.96 ik %, 2003
Tt 2= FUPp AE E IV X 32,23 PRI % , 2003
A OREMM i) 33.03 BRE%,1991
W A B ER 39,73 DK 1997
DI % A2 AR IFREHERR 57.48 JA 8 ,2003
T A 19 KA FEEAEL 44,50 ERBMT 1993
Tk HEBERENE S 70.20 B RS, 1994

- W 27a KM = 53.66 fa 52 B9 2170 2003 nf:
W AT 27a RS A wmE=M 22.13 fa] 5% B % , 2003 K

BRAEYHERERAS/NTHRAEY. HOMESEYN, AEDNERERFERE/NHER. 1§
AR T 4 R BB RO T A AR, 3 B EA O TR R AR, R T WE N RS S R Y A8
¥k, FFRE M BEBYERERN T 10% ~20% 28], K BAEDNTF 25% - 40% 217,

4 HitHitie

Wit SRR, TIAEHAT R AR B ERRTFHMRMN, H2RERESFRPERRE HEEE
B4R 1.75a JG A IR R U IR R MR A AR R AR Tk, BEEEIRA T, R I8 40 o0 0 R TR
18, M ETE YA AR R BN 4% (0.686) > AHE(0.624) > £I# (0.441) > 4 ¥ (0.406) > R A2
(0.397) > E#E(0.385) , L EE DR RE N EH (0.391) > BB 42(0.204) > LL#4(0.176) > BB =42 (0.157) >
F#E (0.148) > FEHE(0.102)0 M 95% 41 A0 4EBR R JE O SE R (4.494a) , A FHE(7.961 a) 8K 95% 73 Rk 1Y) 4F
BRI 4T M 4642 (7.806a) , L I W AKE(29.342a) , ARIRBWHHEY G TREYREMARKNES , LRESN
R P RAN—EER. MESERMN, WEWNEREREHB/D. FRAE 6 firt MEYFRER
T 10% ~20% 2 18] , i ATED AT 30% ~40% 20, RHFRELITHABFEYHRERREN2RBZBOHR
SRR, RERF AR TR ERNEN SV RAFESERER ENHXE,

AWRPRIMELI BR, EEGENTAE ABEYNBERRAEYNRERZEHHRE, B¥EER.
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BEANEET, RENMEYEBREER, AEYSREERRY, R3 X4 PHIINEHNOTRER
BEBRTX—H, ANTRE“HKALNAZDERARBEONRLERER AMEAHAA FYKBRR,
HREZRER, SO EEEK, BENK, RENRBWEREY, ELBREYHKS,5 AHFHSERI 9.7C,7
HHN 18.9C,MBEBWRMOEES 6 AN FEHSEAE6.9C,7 A{UN 11.3C, Hitk, 7ELL AR i
HARR,FERHTEFERBSBETHESW., FANMAHRERRVARIESRNSHEEH A T8
EAHEUE AR HFENERAR, IEEN ORI BEENEERK,

EFEHET RRENMGSHAEHREYESBITERN 34d E0MERR TANL. AREHMSFE
EURTER AORBNIBERNE TEE K ELAEE, AFSE - SHRAEST. TR, KBWLRAE
WA BERZEZERYWN, HEMRERILARSAEANGR, BN RFRNRREAFTH—
Su# AEYSRNERIBABRLEE R TE2EMBEANET,

— AN AEIHYBRERFERETREYSRAOAEY EEYHFENRAEYORE. BT L%
MAMWEDEEREDIBNIR. AN TRELREPERAESINFEESRERFZFD T RER, FHik
HERAREARG I EN L EO KRR GERBE—-ERE LESR WM ENENREHRAEDG HRER,
BEASHZECMKALUBRKAESREMNLETRETRFRERER, KE WHu W PRI MR
EYR EANDBERWHHSN, SHEEREENEINTSER. FOES“ E KA AREPREKL:
EHAENS AN RRAMEDEINRFRFE(FRTEEARAP AR  BELMPRERME LA
BEBRZ—, EMNBERSS5THAVNAENSBMESR EYREL FIRSHENYNELFEESRSF
BEEEFAONEEBERASHEETESN EHRMEEREAMTRE, BLRAYEYBREERFET
FEEMBEES, ATURBRRESRAOAR HARY I RERZSBRIE . AHAEYHNIBHRERZA B M
#, TRHTERARERMN S BAKREENRTEX 6 A RABEYHNIBERFREIEZENERE T, X F
X6MERENAAR, BAREEEABYNERTEMN BN EHEEXTIRARENE W, EREH
HAREAGEERANERER, EFEL S HFREIT.

ERE EY FEYHKGEEAHTNEL T, AR AEYSRERRTEHRS. REBEFEN
Brget), RS Y RE 52 SLACEL R AL B9 M, SLA Jk T R BR B8 437 2 B i I 9% 490 R0 3t e 32l 0 TR RBE
A AMERAEFTEENLEMEYER L ERTMMERZE DN TF, R, SLA MEEBRET F &
B, AREYRE XA FRAMKE . LR ER, bAF FELHAR BT LLE 8 55 &
MSLAMER, ARSI ENMELMERANEERHA,

KTX LB TAEOER, FHNBE T HE. BRALRAERBZYETHRAZINEHRERT THT
(T 60CHFE, 12h), BREFALBREARBEYIBNLLS F-—EHRAEHT TX—4
g ARMTREBSVMABRYHNERENENERER. B— T, EARIBEAEKRENILIHEE
MEHARTEEEHKERAE. IHNORTABESSABE N RNABYRIIWHERELERE AR
B, FUXTHRTLEERSHNAEDHNMEARLTEE L HNTR,

References:

[ 1] Swift MJ, Heal 0 W, Andreson J M. Decomposition in terrestrial ecosystem. Berkley, Califolia: University of Califolia Press,1979. F

[2] Waming R H, Schlesinger W H. Forest ecosystems; concepts and management. New York: Academic Press,1985.181 ~ 210,

[3] Adrien CF, Andrew $ A., Evan H D, et al. Forest litter production, chemistry, and decomposition following two years of free-air CO, enrichmengt.
Ecology, 2001,82(2): 470 ~ 484.

[ 4] HuangJ H,Chen L Z,Han X G. Advances in the studies of forest litter decomposition , In: Advance inplant sciences . Beijing. Higher Education Press, 1998,
218 ~ 316.

[5] Harmon M E. Coarse woody debris in mixed-conifer forests, Sequoia National Park, California. Can. J. For Res,1987,17:1265 ~ 1272,

[ 6] Harison A F. The inhibitory effect of oak leaf litter tannins on the growth of fungi, in relation to litter decomposition. Soil Biol. Biochem., 1971,3:167
~172.

[ 7] Homsby D C, Lockaby B G, Chappelka A H. Influence of microclimate on the decomposition in loblolly pine stands:a field micocosm approach .Canadian



http://www.cqvip.com

£ 000 http://www.cqvip.comf:

44 BEHR  F RO SRR Y0 R R B R B TR 1045

Journal of Forest Research, 1995,25: 1570 ~ 1577.

[ 8] Moorhead D L, Reynolds J F., Mechanisms of surface litter mass loss in the northern Chihughuan desert: a reinterpretation. J. Arid. Wnviron., 1989,16.
157 ~ 163,

[9] O’neill E G,Johnson D W, Ledford J, et al. Acute scasonal drought does not permanently alter mass loss and nitrogen dynamics during decomposition of red
maple( Acer rubrum L. ) litter. Global Change Biology, 2003,9:117 ~ 123.

[10] Pauli F. Dynamics of organic matter in soils, Plant Soil, 1984,76: 275 ~ 285,

[11] Reid I D. Nutritional regulation of synthetic lignin( DHP) degradation by Phlebia ( Merulius) tremellosa: effect of nitrogen. Can. J. Bot., 1991,69:156 ~
160,

[12] Schaefer D, Steinberger Y, Whitford W G, The failure of nitrogen and lignin control of decomposition in a North American desert. Oecologia( Berlin) ,
1985, 65:382 ~ 386,

[13] Wang X H,Huang J J,Yan E R. Leaf litter decomposition of commen trees in Tiantong, Acta Phutoecologica Sinica,2004 ,28(4) ;457 ~ 467.

[14] Cheng Y. Study on litter-fall decomposing dynamic and nutrents Releasing Rule of Phoebe bournei . Nanping: Graduate thesis of Fujian Agriculture & Forestry
University, 2003 .

{15] MaX Q,Li AQ,HeZY,et al. The litter and its decomposition in yong Chinese fir plantation ecosystem. Acta Phytoecologica Sinica, 1997,21(6) ;564 ~
570. ’

[16] Liu W Y,Liu L H,Jing G F, et al. Decomposition of leaf litter in Pinus yunnanensis forest and Evergreen Broad-leaved forest in central Yunnan. Acta
Botanica Yunnanica, 2000, (22):298 ~ 306.

[17] QiZ M,Wang K Y,Song G Y, et al. Bio-chemical properties of farest floor in subalpine bamboo communities in western Sichuan. Acta Ecologica Sinica,
2004 ,24(6) 11230 ~ 1236,

(18] Liso L P,Gao H,Wang S L, et al. The effect on nitrogen addition on soil nutrient leaching and the decomposition of Chinese fir leaf litter. Acta
Phytoecologica Sinica, 2000,24(1):34 ~ 39,

[19] Lin K M,Hong W, Yu X T. Decomposition interaction of mixed litter between Chinese fir and various accompanying plant species . Chinese Journal of Applied
Ecology , 2001,21(3) :321 ~ 325,

[20] Xiao D M,Wang M,Ji L Z, et al. Variation characteristics of soil N;O emission flux in broad-leaved Korean pine forest of Changbai Mountain . Chinese
Journal of Ecology,2004,23(5) :46 ~ 52,

[21] Lin L S,Han SJ,Wang Y $, et al. Soil CO, flux in several typical forests of Changbai Mountain . Chinese Journal of Ecology, 2004,23(5) ;42 ~ 45.

[22] Xiao D M,Wang M,Ji LZ, et al. Soil N;O and CH, fluxes in broad-leaved Korean pine forest of Changbai Mountains. Chinese Journal of Applied Ecology,
2004,15(10) : 1855 ~ 1859.

(23] Wei J,Wu g,Deng H B, Spatial variations in nutrient accumulations within the tundra zone Changhai Mountain. Acta Ecologica Sinica,2004,24(11) :2360
~ 2366

[24] Yang LY,Li W H . The underground root biomass and C storage in different forest ecosystems of Changbai Mountains in China. Journal of Natual Resources,
2003,18(2) :204 ~ 209,

[25] Hao Z Q, Guo $ L, Cao T.Plant diversity and distribution patterns in Changbai Mountain . Lisoning. Technology Publishing Company of Liaoning,2002.4 ~
9.

[26] Berg B, Berg M P, Bottner P, et al. Litter mass loss rates in pine forests of Europe and Eastern United States: Some relation ships weith climate and litter
quality . Biogeochemistry, 1993,20:127 - 159.

[27] Moroni M T, Smethurst P J. Litterfall nitrogen and hosphorus fluxes in two Tasmanian Eucalyptus nitens plantations. Tasforests, 2003,14:53 ~ 64.

(28] Mo J M, Xue H,Fang Y T. Litter decomposition and its responses to simulated N deposition for the major plants of Dinghushan forests in subtropical China.
Acta Ecologica Sinica,2004,24(7) :1413 ~ 1420,

[29] Ma Z G.Wang J X. Studies on the forest litters dynamics of the environment inhabited by the giant panda. Journal of Botany and Geography, 1993,5(2)
45 ~ 49,

[30] Wei J,Wu G,Deng H B. Researches on nutrient return of litterfall in the alpine tundra ecosystemof Changbai Mountains. Acta Ecologica Sinica,2004,24
(10):2211 ~ 2216.

[31] Chen Y L, Li $ L. Study on the decomposition and nutrient return of the leaf litter under the pure and mixed plantations of Juglans mandshrica and Larix
gmelinii . Forestry Science & Technology, 2004,29(5):9~ 12. '

[32] LinB, LiuQ, WuY, et al. Effect of forest liitters on soil physical and chemical properties in subalpine coniferous forests of western Sichuan. Appl Environ
Biol, 2003,9(4):346 ~ 351.

[33] Liang H W. Studies on litterfall dynamics of the planted Chinese fir forest in mid - altitude of Laoshan Mountain in Tianlin . Journal of Botany and Geography ,
1991,17(2) :155 ~ 163,

[34] Zhou Y,Gan X H,Li Y W. Study on litterfall in forest network of Taxodium ascendens in Pearl River Delta.Joumal of South China Agricultural University
(Natwral Science Edition), 2003,24(2):19 ~ 21.

[35] Yi WM, Ding M K,Zhang Z P, et al. Litter mass and its nitrogen dynamics of Cryptocarya oncinna community in the dinghushan biosphere reserve . Acta
Phytoecologica Sinica,1994,18(3) :228 ~ 235,

[36] Pang X Y,Liu$ Q,Liu Q, et al. Degradation and control of soil organic matter and nutrientpool under subalpine spruce plantation in western Sichuan. Acta



http://www.cqvip.com

pooo http://www.cqvip.c@

1046 £ F ¥ 26 %%

Pedologica Sinica, 2004,41(1) :126 ~ 133.

[371 HeZM, Chen G S, Liu J B, et al. Relationships among litter production, decomposition and accumulation in Chinese fir plantation. Appl. Environ.
Biol. ,2003,9(4) :352 ~ 356.

[38) LuJP,Liu Q H. Study on tropic forests litters and its decomposition process of Jianfeng Mountain in Hai Nandao. Placement research of forestry system in
China, 1994,5: 178 ~ 179.

[39] Hu S H. Studies on the decomposition rates of leaf litter of several trees. Journal of plant ecology and biology, 1987, 11(2) :124 ~ 131.

[40] Liang H W,Huang C B, Hu C B. Studies on litters and soil fertility of the planted forest of the different forest types of Yishan country in Guangxi. Acta
Ecologica Sinica, 1993,13(3):233.

[41] Homsby D C, Lockaby BG, Chappelka AH. Influence of microclimate on the decomposition in loblolly pine stands:a field micocosm approach . Canadian
Journal of Forest Research, 1995,25:1570 ~ 1577.

[42) Dai IM,Xu ZB,Zhang YJ,Chen H.Study on decomposition rate and fall of Pinus koraiensis neddle. Acta Ecologica Sinica, 2001 ,21 (8):1296 ~ 1300.

[43] Huang X C, Zhu Y M, Meng X X, et al. Environmental background value at area of Changbai Mountain. Placement Research of Forest System, 1980,1:
171 ~ 180.

[44] Xu G H, Zheng G H, Zhang D S, et al. The vertical distribution of woody phytoedaphon in Changbai Mountain Nature Reserve. Placement Research of
Forest System, 1980,1:153 ~ 160.

[45) Chen L Z, Hampsfell. Studies on the decompusition functions of leaf litter in Preridium aquilinum meadow ecosystem. Journal of botany and geography,
1982,6(4):302 ~ 313,

[46] Zhang Q F,Song Y C,Wu H Q, et al. Litters quantity and decomposition dynamics of the green Broad-leaved forest succession process of Tiantong in
Zhejian. Acta Phytoecologica Sinica, 1999,23(3):250 ~ 255.

BEIM:

[4] H@E BRZ.GNE. ERESELZTAEYIFOTHELRE N MYB SRR, 105, %S85 ML, 1998.218 ~ 316,
[13) T#4% BX2E.FARE FEEFEAAR K RED N REDIBARR Y EEFER,2004,28(4) :457 ~ 467. 4
[14] B2 HEHAEY SRS RAR S BHURFR. 8T AFBR AR 183,200 _ %‘-:
[15) D#EXEF A% BAGAESERBAEY R R ERPR BEYETER,1997,21(6) :564 - 570. :
[16] XSO, XI4SHE B SY, M B E S M AR S 5 G AR RS % R 5T . = R Y F 52,2000, (22) : 298 ~ 306.

(17) FER,EFE. KRB HTE NP EHLEATREE B FN B AW £ 5%],2004,24(6) : 1230 ~ 1236.

(18] BFIF, AU, LB 4. Ao B At 42 A P8 ¥ 9050 8 B 13 0 ik 2k o B v AR AR 5 2 41,2000, 24(1) 134 ~ 39,

[19] #FF8, B4 . AFZ SASEAMYRAEYR G RAHEEERAPR . YA E¥HR,2001,21(3):321 ~ 325,

[20] W4, T4, E2H, 4 K G0 M8 AR 8 N0 FF 30 B 8 FIRE BB FRE,2004,23(5) 146 ~ 52,

(21] AW, HLA FRE, % KEWLURHAS L Co, BHGERMMR . AB¥RE,2004,23(5):42~ 45,

[(22] B4, F8 24, % & E 0 M AL F bk S0 T 00 B B S BT 5T . BT AR AR 4R, 2004, 15(10) £ 1855 ~ 1859,

(23] MR, BLE 2N, 4 KALFLGEBEESRESHFES S HH 5 H 40 . EK¥IR,2004,24(11) 12360 ~ 2366.

(4] BWHE,FZXE KAUARESERHL TR LY REAHT CUEMER. AARKER,2003,18(2):204 ~ 209.

[25] ALK BKE, ®H.F. KOUAYESRERLER. LTI TR¥EA R ,2002.4-9.

(28] ByLHH, BELE, FEE. S FEHRAMYHEY M R N TR0 N 4 FE R ,2004,24(7) : 1413 ~ 1420,

[29) BEXEE.FL£B. AEMMENEERBEDNESNA MYESTHEYFFIR,1993,5(2) 145~ 49,

[30)] B& W BPAE KAUBLWHFEESFLBAEY IR ITINEE. £5 %] ,2004,24(10) :2211 ~ 2216.

[32] AR, NI, RE %I T8 &0 AR w5 40 Xt - S 38 b4 TR B2 i . B 5 33 A P 41, 2003,9(4) 1346 ~ 351

[31] Bhske, 2o M2 Wk MK T TR PR R LIRSS T oh A 35 0 40 18 55 97 40 1 IR B9 E AR B 9T AR B B, 2004, 29(5) :9 ~ 12,

(33) RZER BAZLUPUBEAATIHAAEDDSHE AW ASESHAYFER,1991,17(2) 155 ~ 163,

(34] R, HEE RIS SRR EEYIFEQRE . SRl FEH (5 ARER),2003,24(2) 119 ~ 21,

[35] WUFBE, TOAM,KELE. S AMUEEESERENAZYRARAESS HYESE SREY ¥ EIR,1994,18(3):228 ~ 235.

[36] BB, 0tk % B, 5 I 06 T0 25 AL A T 2% A% RS0 B0 RO 9% 40 P I 5 VR . & % 1 ,2004,41(1) 2126 ~ 133, ,
[37] IO, Bk, XUSIR, % . A MG =i SRR SO E R I F 5 SRk 912 1 2003, 9(4) :352 ~ 356. F_
[38] /4 UL IR . W P 5 SR 202 RO 9 T L4 AL B GO B o0 I BB AR 26 AR U LT 5,1994,5,178 < 179, L
(3] #HEEE JURRR A6 IR 0 5E 1 BFIL 9% 5% SO 3], 1987,11(2) 1124~ 131, -;
[40] REWR, RS, BRE . HELEF AARA LHREEY S5 L8 S 0TI A SR ,1993,13(3) 1233, b
(42] fUHER, B, s, bR LA 5ok i 9% RO 4 8 R BT AL R4 4R . 2001,21(8) 11296 - 1300. ;
(43] #Bw, REH . EXE.F KAUSBXFREREMR. PERAKES R E QBT ,1980,1:171 ~ 180. E

[44] 08, RWTT, HEBE . Z KALARFPEHFAEIENEYEEASIN. PESRESREEMAHE,1:153 ~ 160,
[45] BRZE  Hampsfell(EH) BEEMAERGE PO O BERNPR YA SSE 5HEYE AT, 1982,6(4):302 ~ 313,
[46] BpE#, KAE, R2H, i XE HILXEFFEAHTHESIBASYRERSRGE MYES$H, 1999,23(3) :250 ~ 255.



http://www.cqvip.com

