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Decomposition of Cryptocarya concinna coarse
woody debris (CWD) in Dinghushan
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Abstract; The study reported the decay constants of fallen coarse woody debris of Cryptocarya concinna in
three diameters(5~10 cm,10~20 cm and 20~ 30 cm)in Dinghushan research station in China. For this pur-
pose,the density loss and the C/N ratio were determined and the chronosequence method was applied with 1 to
6 years series of natural field incubations after natural disturbance. In the full range of the diameters studied,
the decay constants K decreased exponentially from 0. 222 5a! to 0, 125 7a’! with the diameter increase and the
time for loss of 95% of material calculated form density loss in three diameters were 13,19 and 24 years from
smaller CWD to larger ones. There was no lag time for decomposition initiation. The similar decay rate be-
tween the bark and the heartwood and the C/N ratio change indicated the single exponential model fitted the
decay process of the C. concinna with accuracy. The decay constants of the C. concinna CWD appeared much
greater than those of the cold temperate conifers and also higher than those of the hardwoods of the cold and
warm temperate zones of the Northern Hemisphere,

Key words: Cryptocarya concinna ; coarse woody debris; decomposition rate; nutrients; density

KM B 2005-11-20  fEE HEF. 2006-05-24
EEWE. BR ARB ¥4 (30470306,30570350) 5 H BRI H LB B E )y [ #£ 5 B (KSCX2-SW-120); P EAESREH
Fr R % (CERN) 14 ¥T B [Supported by the National Natural Science Foundation of China(30470306,30570350) ;s Knowledge Inno-
vation Program of the Chinese Academy of Sciences( KSCX2-SW-120) ; Chinese Ecosystem Research Network(CERN) ]
EHERMT. BUHM980-), BLOUVEBRA  MLEHRE . R T IESRELETF.

* 18 iRAE & (Author for correspondence, E-mail ; gyzhou@scib. ac. cn)


http://www.cqvip.com

524 TOWm M oW

£ 000 http://www.cqvip.com|

26 &

H FE A S 58 & (Coarse woody debris, & #f
CWDYRIEHEZKT 2.5 cm BIHY LA L7 H R 43
FRANAL T 2% BB LR B R R FURLAR (3
BHEE,1998), ERMMMLFKEESRENES
MY R, 4R TR ARAE 7 ) F 40 KRR AR
BEBOKLEMW. ZWLRET, EFEFIK
SETEREEEENER  BERARITFITEMAE
BRREZ—, FEREHEY 2 BENMRFEYYN
58 # (Franklinet %,1987 ; Harmon %,1986),
FEARBIRM 5 FRAAEYE 10 W B ST A5
MEBSRECEM 2 ~100%, HHEZRAFHE
HEEM C E (Harmon %,1986), MIEA B4
SEGEXRELEN Y. AMEBETHHER
(Spies %,1988) . BRI RE—TYEMEY LGSR
ERME TR, Ko MaE K —fHy 0.004~0.5
dLHEFZHEMEWN,.BEAR.ER . KE%
(Swift %,1979) . HFEA B A 7E I B WA
EERETHEEFHAC LS BT (ERE
% ,1998; X SCHE S5, 1995; FE IR A 5§, 2003) ,(HEF
REFEARRZED BOTFARARILFIRETH, 4
P RAHT B FH 80 L 2= U SR RE AR, BT TR B A 3E
TR T KERHEIE AR &, KB 25278 t
«hm?, BFRBWLMBENG. 35 t - hm?, k%
%,1996) , {H K KK T 335 L A9 % 4 R otk (98. 46
te h?, XUSCHESE,1995) 5 W80 LUy ) Bt MK R BB K 5%
RLEFP 25 R b, 4 3 (Castanopsis chinensis) ¥ 8%
BB (Cryptocarya concinna ) 43 5 5 HLFE A &2
B9 29.95% ,#0 26. 396 (B FI %5 ,2003) , A H 4
Xt A U R B R B ST A MO FE R AR 4k
PREEXT &, 38 1 ) 8 8 R 7% 44 78 R 5] 4 5% B BR 0
FBEMCNETESENTAE, BWTARZER
HRAARGESBEERKC NETESENTL
RIE, ABRMREBS REF D BEA R, LHE C.
N 1535 K HAR A R B TR L 5508 2 3% .

1.1 R HMER
MABRBRESBWULUERREARRIPR,MTF
I RERTEER,112°30'39"~112°33'41"E, 23°09 21"
~23°11'30" N, 1 155 hm?, B85, %5
£ 1000.3 m, ZX &L HHEREESE,F
VK E 1 956 mm, FEERE 4~9 A, 52

R 76 %0 R EIRER 20.9C, &¥ A ADM
BHA AP HRES N 12.0°CH 28. 0C; 4
AT IR R 80. 800, LB M A L TR XL
XA = F W, K m AR, IR 270 ~300 m, ¥ E
26°~33°, RE AL 40° 2 WM ARKBT TR EER
WAL, T ZEEEE 60~90 e, REFIR & &
% 29.4~42.7 g+ kgt (A& 55,1982), M
RIS R WA 28 XUR S R o bR, B X B TR B
%, BB 400 R PTE. ERE G R HREY R
RER BHELSHMER REALVE, BAHED M
BREHEYBESL, HE.,ERETEME A (Schi-
ma superba) A EN FTE R L.
1.2 EREEFIEF S R B

1992 4F 11 A ZEXNMAFEF K 2 000 m* By
B9 1 hm?® Bk AREHL, R 450 25920 m
X200mMIERET . BNMNTREFXEF 1645
mX5 m B/NEETT, [@ETXS 1 hm® KRS &
FEAE K AR 1T S5 47 T 4% 45 4% 08 2, (6] B X3 4 3 op
FFEERZ=2.5cm, £>1 m B SIARBARERT.
BREHFITHEMICR, MEBEANEEEMS FLEHE
FRIER R TRE, /5 X F 1994 4 11 A.,1999
4F 11 A .2003 48 3 A #2004 4 11 A 3#47 7T 4
WEE. WA, B EXTHE b #9 ML T8 R 5 & 3R
FTBAE, AT B8 HE B 10 5% BT B4 JE R O 4 58 I 8 b
AFIE] . 7EZE RUH SR IR B ARk AR 3B Y SRR 5T
HEMIEARREER, 53 3 NMEEK, 25128 5~10 em.
10~20 cm 1 20~30 cm, FARKIER 3 6 8]
BMEARENLIRME . SfRetEBshE 2N
YRR Hb 1R A 45 4F X b P L B8 R R B RO R
FREEREHRN 3~6 MR, B TFEREZRAM AN
FEARER A BRE, A B R AR B 48IE 978 5 FI AR, H
MA AT &GS ERNEZF AR

HT WA RE, BITAEBREARRBREBREK A
50 cm, FFFEFFAMHATIRE , 0 B BROIL 4 B 3k
Ewia sy ER . 70 FEA R 5% 50 % i K o o sl &%
BR—1E 2 cm BRI, ¥R A T B R4S 3
EsCw =, AxaTibETE,
1.3 ZEMNERIBEEITE

HRMABEH B S PHFRLRE, FHEE,
JERA S CHMBh T EEEMA 7 O, BHE
FE. BRERE CWD KT F th HFF4 151018
BREASKESE., EEATERUERSEL, &
EMERYITEAXIT
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5 BEIMSE . S HR SR IE AR R (R Y 5 525

P=M/V;V(m*)=1/3L(1/4r(ds+d%+d%))

HFPERREE MERTHE,V ERER,L
FRRMEARBRENKE  dydudr 435 L IE
ARERERE FRERANTEHOER.

DUEREEXEERRBEREESFELEDEE
FEARAR B R RN MIFE AR B R R B4 R B R/

B AT AR RS g B BEEER
ZMAFRRBPFBOTRE DEMAKSH—
(Jenny %, 1949; Harmon %, 1986; Lambert %,
1980), BERIEEH T BMRIY FGHY 4> E R MNY
ﬁﬁﬁ@ﬂ@?ﬁ%éﬁitbfﬂ HREKH:

X=Xge M oeerreens C (D

P X, BEF B HIEARRENEE, X 64
FEA LG ¢ BB OEE K HOBRER. N
SYERETE . BANRE TA AR BB FEREGR
ZHEBRB TR . KETE. HETR.ERNAS
/b (Mackensen %,2003), {KiIERAERERE T E.
RSB 50% F1 95 % T T B Ayt 1] 0T A R

HITER@MG),
Tos=-1n(0.5)/k=0.693/k «vereerrereesas (2)
Tos=-1n(0.05)/k=2.996/k «rerereerees (3)
1.4 L25H
MR R RA RS EVMERERHE 1 mm
LEEMMIED TSR, CAESRY M
Bk, N B (FEg,1999),
2 H#Xx

BRERB T EESRIENFEERLHI 5~10
em MEREXAEMHEARBEREN B IRE D,
H KEN 0,222 5,438 50 % 95% Fr & MBS fE] 4 3
a.13a, Bl 4.5 a BB R TRRFEEM 5%, [
o R B BE L REMR . EARIBP CHER
LR/ N R R AR, C/N thEHF L 5 ER
fi%, i1 203 FEARE 101, FEIR X 100%6 (K D,

HEHE 10~20 cm B JE 5% £ H 58 AR B 7R &
BORRRER RS EA R 3 a
FIam R EENTh. AHXK{EO0. 158 8 4
BHRNDHE 0% OSKHFBEHEE4HIA 4 a
M19a,E4.5aBETMTEREEMN 62%.
EESEIRP .CHEERAEMINMEIS . NMEE
ETHAH,.C/NEENEEARAT . HE 3 FME
R1E 159 FHEE 4.5 a MR B {H 256, EH&E X 20

~30 cm HREFREMEAERE S, REERET
BAamIBENEREER. HKEHXO0.1257,

A3A% S0%F 95 FT B BBTE] 43 B K 6 a #1124 a, 4}
fifp ik A% o HL 2 BE B IR A9 28 4k BE B 1) A9 AR 4B AR /1N, C
EEFUEARNGEEHMER, Mt C/N |
HERHR R EARERK,NE 3.5 FHR
E{E 272 BRIREIEE 6. 5 R RARME 121,

HREAEMEARERENBEE=1HERZD
T it 2 43 iR Bt ) S I 48 K, R o ML BE K AR {4
BAE ARSI RME,

ALBFHERESEMEABRRESBERK
HRERN TR, H KEMN5~10 cm B 10~
20 cm PERAYEE KT M 10~20 cm 3] 20~30 cm
PR BRE(E D, BERETAHATEE (P>
0.05), FAARREHEHEMBEBERENFTS K
HMERNEHRCGED.

3 itk

3.1 SREERMARARWXE

MR BREM S MEEMARRERNXR—
HAE®RN., XMERIEME AHEXXREHR
AR R G R A I & (Foster %,
1982;Graham % ,1982; Ericksson %,1985;Johnson
% 1991;Busse, 1994 ; Neesset, 1999) ., AL B 5T
ZRERN MEARRENIBERSHELBR
HEXRP>0.05),

FELBE A S 5R 4 43 il 1 22 B R iR LA 1S I T PR AR
By A0 7 FT BB -5 LG 3R T AR A R/ A Hh T B B AR
FX, REHERBX, KL RE AR/, BT
MM EY AR R E RO RER, IADAER
BIARREMEENAEANEREXRERNMAREEK.
2 o b, T A9 AE X TED RRUBR KRR B T A BB R o R (AR 1
AR FFK S, B R FIREE YR S sh, A
2 fooh b, TR Y R BE R B SR AR TR N R F B R B R 4R
SERE AR, W45 /N B2 M P8 A BT AR/ 4y
BERERFRERWHEIEABRRE, R, #3008
FEARE LRl H#) E 5 5 40 ## (Barber %, 1984,
Erickson %,1985) . @k ™I ., A —Fp 2 9 M S R
BERENIBERLIMEHBINEAFX B
HITE N SBEAREREYARERSEED
tHR . B, 7EHLPE AR BT 5R & S MR O BF 3 o B
BENRERZFNZSEE.LRBEEFSHENHHE
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526 B OE Y 26 %
HEBMEN.
3.2 TR IR R LR NI o6
HARSBR-AEXHEYELE, HIEA 505 i
MEARIMARE.CNETEMNS RS RERR 204 F
EAFIREE GBI KS MR LHNHRE.  Togf
MEDEES, URHEARWIER I DESITM E 0.2 p ¥°7 2-56573_0"25“
FEAMAMIERN. BRARKESMIBFC w0 |
{'}8 0 i 1 1 J
0.70 2t 8 8
s 18] Time
E 0. 60 y = 0. 636470 2225 tme ta
= 0.50 R? = 0. 9463
> 0. 40 ’ B3 #MEERAEQO~30 cm)EZETI;H
.E 0.30 BM/E 1.3.5.6 a MRS ERPEENET
K 0.20 Fig. 3 Variation of wood density in Cryptocarya
e 0' 10 concinna logs(20~30 cm in diameter)fallen down
{%;( 0' 00 N N in 1,3.5 and 6 years by disturbance

ptE Time (a)

K1 HEESEG~10 cm)7EZS TIREKR
B1.2.5.4.5 a 4R ERPEEHEL
Fig. 1 Variation of wood density in Cryptocarya
concinna logs(5~10 cm in diameter)fallen down
in1,2.5 and 4. 5 years by disturbance
REZ MHEE CTHED.

Bars represent standard deviation (The same as follows).

~ 0.60
S 0.50
ol
~ 0.40
>
% 0.30
§ 0.20 | vy = 0.5977¢7 58
o 0.10 | R? = 0.9931
# 0.00 -
0 1 2 3 4 5
FiiE) Time (a)

B2 BHRERHEA0~20 cm)ZEZF Tk
)5 1.5.3.4.5 a AL B EENTL
Fig. 2 Variation of wood density in Cryptocarya
concinna logs(10~20 cm in diameter)fallen down
in 1.5,3 and 4. 5 years by disturbance

BAFERTHBFE, TN MEREDERE, BERIK
BNESBRSBAMEDHNES . ALBERER,
H# 5~10 cm 1 20~30 cm FHFEARFE R A N T
ESRBMOAMMAR.C/N WEETHRBER, ME
B/ 10~20 cm HIEARBZ{&H C/N tL{EFH E B

0.25 [
0.2
0.15 | *
~
0.1}
y = 0 27346—0.032“
0.05 R? = 0. 9656
0 Y 1
0.0 10.0 20.0 30.0

B2 Diameter (cm)

B4 BRETEIBERKHEEZRHEL
Fig. 4 Decay constants versus diameter

for Cryptocarya concinna

Rega., RERNTEE KB HIEARRET R Y &
(RIAZEEDN TEABH TR . BERXSBEHNAQ
~1L5AFEMNETRENBERETRIFHEE D. %
EYEHTNEHETREF —ENER, ENSER
BRAOHEARE  EoBRIBRFHEDFTERETH
SE N TEUBERBHE R, FEHEARREE
SRERTNESRAAARHR . VHENESE
FRHEIEA FRRIA T BB A BE W R RB M AEYH
TR AREIBIBFT NTEHFBRE EHLER
ANB & . Laiho % (1999) W 3% A [ 4% b 8] 1 5E A& 5%
EHoBIBROERRBLEMNRS. WUEERY
Gt E B, C/N EUAE R B8 AR 2R 1R 43 R B
HEMIFREBEERE.
EREEBHERTHERARSBERNYEWEE
(Alban %,1993), Yin(199) A EREH. B £ E
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5# BHAMSE . AL RREREMSLARREN S # 527

(Abies) I 12 B (Picea) WHIE R R KL EME
(Thuja) LB (Tsuga) ER G A B, BFEREMN
ERAMEERPARESEUR P.K.Ca KR
(Alban ££,1993),
HEAMREMHEFERRESBEEN T —F
EREE. MAYESESRERETUMEX, EENRE
MEETTAMAYRERENEFRR, FHTH

AYRRBES RIEHEIE AR 2. 5B FRA
WAL PR AR X, RHAKAXG, EEHRIE
B, AR EEMABRME T BERNFE,
AR TRHAMIEANIE. ETYURELRERL
438 BER N S0 30208, BB AN B B S AE M A0 B
D —BEEAAK MRBMEENXEEEE
RETEHEMERK. KETHEAMRZEFRN, 0

£1 AAELFESBEANEREREARARREESBRIEPEE . SAE.CER.NSRIC/NILE
Table 1 Density,water content(dry weight),C content, N content,carbon to nitrogen ratio,

and in wood samples of Cryptocarya concinna at different times of decomposition

~ e 9
Diﬁafétzr:ln&d%laxﬁgil?fize Densit)?éJIi cm3) Wjiz(rgfo(nfe)m COs N6 C/N
5~10
1 0.54(0.04) 28(10) 46(5) 0.23 (0.05) 203 (45)
2.5 0. 33(0.04) 40(6) 45(6) 0. 39¢0. 04> 116(31)
4.5 0.24(0.05) 52(12) 44(3) 0.43C0.09 10140
10~20 '
1.5 0. 48(0. 06) 44(10) 47(5) 0.27¢0.1) 170(34)
3 0. 36(0.03) 53(11) 45(2) 0. 280,03 159(22>
4.5 0.30(0.04) 57(15) 49(3) 0.19¢0.05) 256(42)
20~30
1 0.50(0.05) 37(11) 48(4) 0. 23(0. 06) 212(35)
3.5 0.42(0.06) 38(13) 48(6) 0.18(0. 08) 272(34)
6 0.32(0.08) 42(9) 46(8) 0. 38(0. 04 121(25)

E: BWEARTNIREE.

Note: Standard deviation is provided in brackets.

R2 RREXZAEEARRE=1BEETIB

B K. 58 50%M 95% By et iE
Table 2 Decay rates, half-life and time to 50%
and 95% decomposition for three diameters
of Cryptocarya concinna in Dinghushan

B 43 (cm) Diameter k(al) 0.693/k(a) 2.966/k(a)

5~10 0.2225 3 13
10~20 0.1588 4 19
20~30 0.1257 6 24

RERUGMAIERE AT 40°C BF 5 B 4 K (Har-
mon %,1986). EARAFEHEFAEKWEREBE
32 25~30°C, 7£ 13~30°CH A, K E MR HY QufE
B 2~3, BB EEE M 10°C R EIE M 2~
3 f%(Harmon %,1986),

X B L BROR R B M SRR R A R
HEGEHMRXERNETERBEGE .

AYERMHEEAR S BAEE—EUREEZX
B AEMRFIELPETEIVHEERERY
1% 3 5 M 5L K 43 % % U1 46 5¢ (Abbott 4§, 1982; Fa-
hey, 1983; Erickson %, 1985; Edmonds %, 1989;
Neesset,1999), F# 11 T X E S B MK F L 400
FHHL . GHER UHEHEEEE. BENBK

EMARMENRT IS, A LR EYR
HTHRENER., BREE.ERBLERESRAMY
KPP EEEINAREE 15 2L CEREMKE,
1985), #EE, QWX B REFREMNFEILE
Hik 0.80d" X ER—MHMEY R EINTEAM
bE B (SR A AR 28, 1985 ; Edmonds %,1989), Il
RAREREHHPHER—EIEM.

AN HRAARREMRE RS REME S HEE,
—MF O T 4G LK EG 1B AR B9 43 #% 38 4R (Fahey, 1983;
Johnson %§,1991) , {H 1 & 4> B 4 K A4 #% 1& (Sollins,
1982) . AL ARGRIKBESI =, 5 FHIKS BIKT 2
EEREE, XTTRESBH SLARBAR S HEEHN
J A (Harmon %, 1986 ;Johnson 4,1991),

3.3 FHIE K5 R 40 B &Y B i RO

BIAREME, B ToREARE—BAE, FAT
BIARKKGEMBEESBEEIX—IBOEE
A fa], AR SRR — R — AR B8 RS
A B B RN o 3B BV 280 RL TE T AR R ML FE R P
FHUBEMAE ., Miller(1983) FF RN RBEE L HE
FEA H IR FE7E B Vi BUBL 5 A L0 %) o 7 78 B ¥ O
HAtEe] ¥ 15 5 a(Grier, 1978; Fahey,1983; Laiho
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26 %

£,1999; Harmon %,2000), Harmon % (1986) %5
AT TRERE B ML R R W ERTEZ K.
FEBPREFINE, RAEMN 1 a WERERE
HIEARBRRAC 2F B8 04 FFAE, In /b B F R
B . BaEFT EHBEZERFE, AL BEREFRE
KI5 R 3 AN 7E B B M B M RO, R B SR A Y
BREBRIEEBRERNTSESIBIR

WET Lhgg.

3.4 AEWERY
HTHEARRBENSHEAH - BEBLEK,

B R D8R 43 % 52 56 70 AH 244 59 B 18] P9 SR R BT

Fuat BN K R B9 4> R (Arthur %5, 1993 ; Stone %,

1998) , R ZH W) LI & 2l 1 # E ML AR AR A

Zo T ZACRHE , W5 N FBHE F 5 5T O

®3 X EHERAFERBUSHKESREREF —ERMETRASEEGTHISBRER (KL
Table 3 Decomposition rates(k)of CWD from forests of North,South
America and Dinghushan in different climate condition

wFp PRI (mm « al)
Species Rainfall

BECC) HR(m) K

Temperature Diameter  (al)

TR
Method

&% Mk

References

&t nt- gt P Conifers

bt % 8 #2 Pseudotsuga menzeisii 2 200 0~14
P EAL Tsuga heterophylla 3 400 4~16
P42 T. heterophylla 2500 ?
X #¥ Tsuga canadensis ? ?
FHR¥ A2 Abies balsamea ? 0

¥ k% Abies balsamea 1 250~1 420 2.3
LK MELKZ Picea rubens 1 250~1 420 2.3
Bz f2 P. glauca 640 -17~19
¥y Pinus resinosa 640 -17~19
M # P. Banksiana 640 -17~19
W R Broad-leaved

WA Acer spp. 1 200 12
¥ Populus tremuloides 1 200 12
¥R Acer saccharum , Il & K ® 1 300 -9~19
# Betula alleghaniensis , 7K & X1

Fagus grandifolia

¥ Populus tremuloides ? ?
RREBEF R Cryptocarya concinna 1 955 20.9
RBREFAHE C. concinna 1955 20.9
BB REAR C. concinna 1 955 20.9

50~103 0.006 3

~0.007
>25 0.008

B [E]JF 5, WML Means 45,1985

wt (6] )¢ 51, Sk 1K Grier, 1978; fide

Harmon %£,1986

>15 0.01  gti/FF, HEEREMK  Graham %,1982
25~35 0.021 BT W REM  Tyrrell 45,1994
15 0.011 RHAIFEH 5 & l.ambert %,1980
10~15  0.029  Atja]fE5, BHE AL Foster % ,1982
>10 0.033 a5, @I HEK  Foster 45,1982
5~22 0.071 KMBIE . WHEMIM  Alban %,1993
6~22 0.055 KUBOIE, 88 % Alban %£,1993
10~18  0.042 K WIBFS . B RIE  Alban 25,1993
5 0.045 A S|, FEMK/E  MacMillan,1988
8~24 0.08 BEFS|,EEMEK  MacMillan,1988
3~12 0.096 KMAWFSS S AEMEME  Arthur %,1993
2~10 0.049  HFRF,BAKIE  Miller, 1983
5~10 0.2225 HH[EFH], BERE AELR
10~20 0.158 8 BHEFFI,BEKRK SR
20~30 0.1257 WHEFH.EERIE ALK

3L (Grier, 19783 Graham %, 1982; Fahey, 1983;
Busse,1994), MXMHFEHN T FEEZRBERE,E
A5 BLFE BB 2 77 B B0 1B 00T o 18 X HE B 2 B 8
MARBGEZS BT Z2KeTE, REETFE KA
TR T e E R 4R Y B 8] o H1) W 4 47 5t E) /Y
KE, XEFHRENREZ —. K5 RRIBHEIE
ARERETRER B TAR K FTIHE LA, FHENR L
B FEA JR SRR 7T BB 7E R B3 2 AR 2 2 FF 1R 4 AR
T, F E A HEAR R R AR TSR —HAE
BRIMAE, E T REREEFHEH S, T e 2R T
WREIHE I RS Lkt , 7] REAL TR BOR T LT AY
LB . TAHIEA R FR{KTE ZRAK o B 40 B X F R [FR
SEAESBBERBERR ., T HHIEAK TR KD
R EETR AT, 72 22 Fh A b B4 Al N B A8 B L 3R

HixE. Hib, ZESUERE, JUL T8 AT HIEAR
RO TR A S5, 3P FE AR R R FEAT A B0 5
BVKHANHEER GARESBARIR, HIKE
A RAXEYRERENE, RAXH, A6
XF AL FE A B 53 R A B2 B PRAG

A LAEARSRAEZLHRE TET X &8, #
B 45 3 AL 040 Bh , 4 2L SO

SE 3 :

O, 1999 FMAYBEAERBMSSWIM) . P
EARAE AL, 11,152 — 154,

Abbott D T, DA Crossley Jr. 1982, Woody litter decomposi-
tion following clear-cutting[]]. Ecology,63(1).35—42,

Alban D H, Pastor J. 1993. Decomposition of aspen, spruce

and pine boles on two sites in Minnesota[]]. Cun J For


http://www.cqvip.com

P 000 http://www.cqvip.com]

534 BEAMS. ¥R E IR BRI 5 529

Res,23:1 744—1 749,

Arthur M A, Tritton L M, Fahey T J. 1993, Dead bole mass
and nutrient remaining 23 years after clear-felling of a north-
ern hardwood forest[J]. Cuan J For Res,23:1 298—1 305,

Barber B L, Van Lear D H. 1984, Weight loss and nutrient
dynamics in decomposing woody loblolly pine logging slash
[J]. Soil Sci Soc Am J ,48:906—910,

Busse M D. 1994, Downed bole-wood decomposition in lodge-
pole pine forests of central Oregon{J]. Soil Sci Soc Am J,
58(1).221—227,

Edmonds R L,Eglitis A. 1989. The role of Douglas fir beetle
and wood borers in the decomposition of and nutrient release
from Douglas-fir logs[J]. Can J For Res,19:853—859,

Erickson H E,Edmonds R L,Peterson C E, 1985. Decomposi-
tion of logging residues in Douglas-fir, western hemlock, Pa-
cific silver fir,and ponderosa pine ecosystems[J]. Can J For
Res,15:914—928,

Fahey T J. 1983. Nutrient dynamics of aboveground detritus
in lodgepole pine ecosystems, southeastern Wyoming[]].
Ecol Monogr ,53:51—72,

Foster ] R,Lang G E., 1982. Decomposition of red spruce and
balsam fir boles in the White Mountains of New Hampshire
[J]. Can ] For Res 12,617 —626.

Franklin J F,Shugart H H, Harmon M E. 1987. Tree death as
an ecological process[J]. Bioscience,37:550—556.

Graham R L,Cromack J R. 1982. Mass, nutrient content, and
decay rate of dead boles in rain forests of Olympic National
Park[J3. CanJ For Res,12:511—521,

Grier C C. 1978. A Tsuga heterophylla - Picea sitchensis e-
cosystem of coastal Oregon: decomposition and nutrient bal-
ances of fallen logs[]J]. Cuan J For Res,8.198—206.

Harmon M E,Franklin J F,Swanson F J,et af. 1986, Ecology
of coarse woody debris in temperate ecosystems[]J]. Adv
Ecol Res,15:133—302.

Harmon M E, Krankina O N, Sexton J. 2000. Decomposition
vectors:a new approach to estimating woody detritus decom-
position dynamics[J]. Can J For Res,30.76—84,

He JH(fif & ¥ ), Chen ZQ(BrJE H), Liang YY (B %k 2).
1982, The soil of Dinghushan Biosphere Reserve[]J]. J
Trop Subtrop Bot A WA R E SR HEHFR) . 1:25—
37.

Jenny H,Gessel S P, Bingham F T. 1949. Comparative study
of decomposition of organic matter in temperate and tropical
regions[J]. Soil Science ,68:419—432.

Johnson E A,Greene DF. 1991. A method for studying dead
bole dynamics in Pinus contorta var. latifolia-Picea en-
gelmannii forests(J]. Veg Sci2.523—530,

Laiho R, Prescott C E. 1999. The contribution of coarse woody
debris to carbon, nitrogen,and phosphorus cycles in three Rocky
Mountain coniferous forests{J]., Can J For Res,29.1 592—
1 603.

Lambert R L, Lang G E, Reiners W A, 1980. Loss of mass
and chemical change in decaying boles of a subalpine balsam
fir forest[J]. Ecology,61:1 460—1 473.

Li LH(ZE% %), Xing XROBE %) , Huang DME KB et al.

1996, Storage and dynamics of coarse woody debris in Castanop-
sis eyrei forest of Wuyi Mountain, with some considerations for
its ecological effects(IR T I FHEHHFL R BR AN B ST
BREIGEITER)[J]. Acta Phytoecol Sin (VA £ S %) .20
(2):132—143,

Li LH(ZE%¥) ,Dang GD(¥EHH) , Wang TIGEERE) , et ul.
1998, Coarse woody debris in an Abies furgesii forest in the
Qinling Mountains(E W B W R EHRHEFEARBEHR)
[J]. Acta Phytoecol Sin (R ER) ,22(5) : 434 — 440,

Liu WYX #) , Xie SC(HF B) ., Xie KIGH R L), ez al.
1995. Preliminary studies on the litterfall and coarse woody
debris in mid-mountain humid ever-green broad-leaved forest
in Ailao Mountain (32 1 % &% ¥ i 4K oF 18 % ¥ FOELJE K B
BAARENT LRI Acta Phytoecol Sin HEYESF
) ,27.484—489.

Liv WY(XIX#8) , Jing GFGRI#3F) , Zheng Z(X§  4E). 1989.
A preliminary study on thelitter-fall in evergreen broad-
leaved forest and Pinus yunnanensis forest in the middle of
Yunnan Province(HHF ¥ RRAH H R = BB HREED 940
W3], Guihaia(J"TEHEY) ,9(4) :347—355.

Mackensen J,Bauhus J, Webber E, 2003. Decomposition rates
of coarse woody debris-a review with particular emphasis on
Australian tree species{J]. Australian J Bot press.

Means ] E,Cromack K J, Mac Millan P C. 1985. Comparison
of decomposition models using wood density of Douglas-fir
logs[J]. Can J For Res,15:1 092—1 098.

Miller W E. 1983, Decomposition rates of aspen bole and
branch litter[J]. For Sc¢i,29:351—356,

Nzsset E. 1999, Decomposition rate constants of Picea abies
logs in Southeastern Norway[ J]. Can J For Res,29,372—
381.

Sollins P. 1982, Input and decay of coarse woody debris in co-
niferous stands in western Oregon and Washington[J]. Cun
J For Res,12:18—28.

Spies T A, Franklin ] F, Thomas T B. 1988. Coarse woody
debris in Douglas-fir forests of western Oregon and Wash-
ington[ J]. Ecology,69.1 689—1 702,

Stone ] N, MacKinnon A, Parminter ] V, et af. 1998. Coarse
woody debris decomposition documented over 65 years on south-
ern Vancouver Island[J]. Can J For Res,28,788—793.

Swift M J,Heal O W, Anderson J M, 1979. Decomposition in
terrestrial ecosystems [ M. Berkeley, Calif; University of
California Press.

Tang XL(EMF]), Zhou GY (B EHi&).Zhou X(F ).«
al. 2003. Coarse woody debris in Dinghushan Nature Re-
serve (B 1L 28 L # 4 W M AL E A R SR R % (R B BT 30D
(13, Acta Phytoecol Sin(E¥EZH ) ,27.484— 489,

Yin X, 1999. The decay of forest woody debris; numerical
modeling and implications based on some 300 data cases from
North AmericalJ]. Oecologia,121,81—98.

Zhu JLOCRHAEHD s Ma XG(EXE) . Xiao WL(H #R). 1985,
The transformation test of the termite to some main woods
in Dinghushan(FB L B8 LM EBEA M HALRE) ]
J Trop Subtrop Bor A WA R ESREH R ,3:81
—93.


http://www.cqvip.com

