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Decomposition of Cry ptocar ya concinna coarse
woody debris (CWD) in Dinghushan
LV Ming-hel'2, ZHOU Guo-yil* , ZHANG De-qiang!

( 1. South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China;
2. Graduate School , Chinese Academy of Sciences, Beijing 100039, China )

Abstract; The study reported the decay constants of fallen coarse woody debris of Cryptocarya concinna in
three diameters(5~10 ¢m,10~20 em 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 lto

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 yesrs 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.
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# 7% A& & B t& (Coarse woody debris, & #§
CWD)RIHEBRKAT 2.5 cm RIS ILA B MRS
WAL T AR R T OB RIUR AR (F
B%,1998)., EEMBIMAKEESRENES
MYELR, R ERE S TFRARBENR
RE . BOKLBU, EHLREE . EFELAK
ASFTEREXREEMNER, RIFAFTMITRME
RREZ— FREREY SRERRREY
E.&ﬂ(Franklmet% 1987; Harmon% 1986), #
FA TR & BARE DR 10 % DN Eats b
HEBRE CRAY 2% ~10%, HEERKTEE
Igﬂg C FE (Harmon %, 1986), MIEA BT L
ZREEEIRBN Y, ANBRTROEGR
(Spies %,1988), EHABRE—TMWHEMEYES
R E et B, KRR K —8h 0.004~0. 5
LESHZEENER . AFAR.ER.AR%
(Swift %,1979) . MFEARAR IKER B M TR
EEFEAPHEREREAS| B —EXE(ERY

2%,1998; X SO 4, 1995; 5 hB F %5,2003) ,HERF

(HRABRRESMORAFRILIRTH. ML
FRFHMBLERKE A, B FTHAERT
TRRT KR EFEA R R, HE &K 25.278 ¢
«hm?, WFRRILBBEHC. 35 t - hm? , FER W
%,1996) , B K KA F B I7 1L B9 B 4 I8 1k (98. 46
t+ hm? , XYSCHEAE,1995) . 7 30 1L 8 o AR SE R 2R
e A R, 8 T (Castanopsis chinensis) Fi 3
R #AH: (Cryptocarya concinna ) 43 5l & HLFEA &
R 29.95%, 1 26. 39% (VBB %,2003) , R A4
MR, ACEBREIREREMHEEARRREN
Poexd R, M N 2 ML PE R RAKZE R 4 By B
FERMC NETRIENTAAR. FIAREE
HEARKSMERRL C NETRSENENL
BIE, W BHREERERMER PR, REE C,
N 5 R RS RS HIE S .

1 MBFERT &

1.1 HsamR
BRBABRERBLEBRZERARPR. AT
RGBT, 112°30'39"~112°33'41"E, 23°09' 21"
~23°11'30" N, 1 155 hm?, B &% %1, %
$£1000.3m, ZFERBEERAFZRBHESK, F
FipEAKR 1 956 mm, FEEPE 4~ Af, e

SERY T6% AEEHIREE R 20. 9C, ¥ A (1 ADM
BHA T B FHEESFIN 12.0CTH 28.0°C 4
S #AESHBBE K 80. 8%. KWk A TR RB AL
X 4 i = 04, 1 AR Jb, ¥ 3R 270~ 300 m, 3K BE
26°~33°, RIPA X 40 L MAXF TYRALTR
B AR, + R X 60~90 cm, REAVE SR
% 29.4~42.7 g - kg (T & ¥ %,1982), HHE
7 3% B E 2B R 4 R b, R B K B TR B
%, 0 IE 400 EH R . BREFZATHEY
REX BEEHEAL. REAKLYE, BEEYM
BAEYEE L. BR.KREREMMA (Schi-
ma superba) REBEN T EREF.
1.2 ENFHUE

1992 4F 11 AMERAFA K 2 000 m” FbY
Bl 1 hm? AR, BWHRHR 25 4 20 m
X20mWIEEF  BIrTEBEFTXEF L1645
mX5 m /NN, RS 1 hm* AREKRES &
JiAE R AKRIESE AT I A R AR, R B SRR 3
FRAEERZ>=2.5 cm,¥£>1 m BHIABAR BT,
BAHTHEACR, NEABSQBEMA . FLER
hmEER . BTKE, HEXTF 1994 4 11 A.1999
4E 11 A .2003 4F 3 H 1 2004 4F 11 B A BI#H4TT ¢
WEE, Wb, EE 0 P RRLIE AR R B R 2
7840, R AT AR MERR 9T R 5 L ST R B A 58 R B 3
wHE . EERE SRR AN ERRRER

EEMEABRARRA, 4 3 NMER, 2 HIH 5~10 cm,

10~20 cm #l 20~30 cm, HARH LI 3 A8 [E]
B ROREARME LBk b et R BB ERUD
YRR b, VA2 AN AE SR b L FE AR TUR BT BER
FkE, BN 3~6 1A, B FEREERAHHKA
REASCR A PRE , A BIRE AR & 4L MW AT, K
PR IR 2 1 5 2 XU 4% R P PR .
HTHAOBRE , BFAARARREBRKA
50 cm, FHFEEFSNAGHE HREBERAKENMA L
BHEmER, £EEARRENFREX TR
B—AAE 2 cm BE &, BSBRABHENRHH
ELBE, ARIITILETR.
1.3 BEHUBRSBERITH
BRBASHENRFFELRE FILRE,
BHRAGTHHRATHRTEEEMA T D, BHE
FE., ERESECWDHTEHRFIMANE
EREAKERY., FEHTERUARAB L, &
ERERNTEARET
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P=M/V;V(m*)=1/3L(1/4n(d}+d}+d}))
HPPEFABEEMEBERTE,VERER,L
RAIHEFEARBZENKE, dsdu-dr 51 HHEIE
AKERZRERS. . FEMEBHER.
UBREXEEEARREESBIBHERE
REIRR B RFNHFEARRBRAEY BHREBRAD.
HETARERMOWM BB RFHBM
ZMEERBEIFB(GE DEMAESH—1
(Jenny %, 1949; Harmon 4, 1986; Lambert %,
1980)., BEREB I BBREYRAI>BEEMY
ﬁﬁ‘ﬁﬂgﬁﬁ'!ﬁ‘z%m ﬁiiﬁﬁﬁ '
X=X,e™ ererrere tiogigneasane < (D
RF X, ﬁﬁﬁﬁﬂ%*ﬁﬁ‘ﬁﬂ%ﬁ X #HH
RAZ: BHESWEOEE K AR ER. K
SREHE. WA TS BB R ERARA
ZRRBE TR . GUEFTBR. HEFR,BRENHESE
871 (Mackensen %,2003) . {KIEREAREBEHR TR,
AKESBHE 0K 5% ABEMNERAHTELAR
HER@FGB).
Tos=-In(0.5)/k=0.693/k esreveriecrees (2)
To.05=-In(0,05)/k=2.996/k reereesseser (3)

1.4 {LED

BHIEAFREAZSUMBERFRHEL 1 mm
LEEMRERTRATHER. C HESRHE —R
BRE L, N YLKk (HEMS,1999),

2 &R

HREREETREBEBRFNFAERN ~10
CemWRREFEHEARREHSBIR@E D,
H KR 0.222 5,5H% 50 % F1 952 BT M AY B 18] 9 3
‘a\13 a, Bl 4.5 a BB LR T FRAEA 55%. F
REERER AN EAREE. E0RTREPCHER
BB/ N R BEREFH,C/N HWEF B B KR
1%, B 203 BE{E R 101, BE¥E% 100% GE 1),
CHEHER10~20cm KRB FTEHEARRRE
FLCAEARER RS EFHRBRE 3 a WATE
RSB BPEENEL, B KEO. 1588 %

CHHREGS R 50%F 5% M E A BN 4 a.

M19a, 3 4.5 BCLNBTREEREM 62%.

Eiﬁﬂﬁﬁqﬁ CEREEFEMPHBESNHTER
ETRS,C/N LM BEF %, b5 3 £HR
{48 159 AR B 4.5 a MM H 256. ZEH RN 20

~30 cm BB AT AR &, 38 EH R KR
BEAAMBIRMERERR., X KMHN0.1257,
S S0%F 95 LA MERIBT R 81k 6 a P 24 2. 4
8 2ot 78 o HL 0 F 166 40 75 4L RE B 1B B9 S AL AR A, C
TRECGAIL, N FRBM MBS, R C/N 1
B3] Fﬁﬁﬁ%d’aﬁiﬁﬁﬁ%b&ﬁ 3.5 ERR
B E 272 MR BI5K 6. 5 A MARAE 121,

KREREERARRENBEE=HRT
AP B 2 4% [ 590 T 390 K, R B M BT K SRR 4K
BARRKS TR,

ALRPEREREEFEARRESREH K
R R AL, B K M 5~10 cm B 10~
20 cm % B EE K F M 10~20 cm B] 20~30 cm
R BE(E 2), BRETAFRBE (P>
0.05), FMHEERBEBHRBEURBERFHIFSK
ERERHELCGE D).

3 Wik

3.1 AMBAENARESHRR
HELFEAR R P8 SR R R B %R —
ERESN. IHEXRNEMEL AMELRER
TRAF2E B R 00 BF 9% 45 SR 48 7 2L 38 (Foster &,
1982 ;Graham % ,1982;Ericksson % ,1985;Johnson
#,1991;Busse, 1994 ; Neesset, 1999), ALK BT
55 BIR JELFEA R IR Y 4 R SREBRA
XX R (P>0.05),
ﬁﬁxﬁmwﬁmﬁ$m*mﬁﬁmmmﬁm
B HL R T 5 L R T R 0 /N AN M T A AR
B¥. AEHERBAJHLREBURR, BT
BEREAR U YA 00 L R T LG BRI, TR
MAREMATORNEREXERHAREKX.
5 0 T 4 4 08 T UK ) TRLTE A IR 7 4t
IARIEK S, R TR Y WIS, T A
B ML RHTER BRI AR F & QUM T A%
SRE AR, AT BN ERETEARBREN S
BBRKTF KRB REIEARR G, FE: S
E*§%*@lﬂﬁ%§ﬁ5ﬁﬁ(mrba§ 1984;
Erickson #,1985), it aT L, ﬁ-ﬁ'%ﬁgﬂﬁ*
RRENARERRRSH A FOEIERL, 45
FLF AL B AL /N AR IR ST R ST
M. B, TEMTEA B 4 W8 9 BF 58 o I
BABRERNE B E . 008 5% E KN4
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3.2 MRASME XK MER _ 06 ¢
HERMME— RO EWEAE HFEA 505 |
WARMARR.CN TR RS, TRFH = S04 |
A MBR B RS EWRRUBHHRE. o3 |
BEWEES LUREFEANBERANGHEME  Foo | v = 056570
RARSMTLEN., HEAREESMULBS C o1 f K= 0.9080
0 . . .

~ 070
-3
% 0- 60 y = 0. 63643‘0. 2225x
= 0.50 R? = 0. 9463
> 0.40
» 0.30
<
20.20
m 0.10
®0.00 :
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1 RREEEG~10cm)EZRI TR
BB 1.2.5.4.5 a MR 8 o #F B A9 354k
Fig. 1 Variation of wood density in Cryptocarya
concinna logs( 5~10 cm in diameter)fallen down
in 1,2.5 and 4. 5 years by disturbance

RESLFERER (FH).
Bars represent standard deviation (The same as follows).

0.60
0.50 }
0.40 |
0.30 |
0.20 | 'y = 0.5977¢" 5%
0.10 ¢+ R? = 0.9931

0.00

. BE Density (g\cm)

0 1 2 3 4 5
FHE Time (a)

B2 RREEEA0~20 cm)ZERT T
BE 1.5.3.4.5 a MRS B P W E ML
Flg 2 Variation of wood density in Cryptocarya
< eoncinna logs(10~20 cm in diameter)fallen down
in 1. 5,3 and 4. 5 years by disturbance

m&ﬂ'ﬁﬁﬁ N RS E e, B BE
ENARSBHAMEYNED. FLRERETR,
HB5~10 cm #1 20~30 em ROEEABRBRE N T
RARMABRTAR,C/N KBRS TRAS, L
HR10~20 cm HFE AR K C/N HEH B I

2 4
B8 Time (a)

B3 REMAEHERO~30 c)EFZE TR
B3)E 1.3.5.6 a AR B P HEENEL
Fig. 3 Variation of wood density in Cryptocarya
concinna logs(20~30 cm in diameter) fallen down
in 1,3. 5 and 6 years by disturbance
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Fig. 4 Decay constants versus diameter
for Cryptocarya concinna

R, RERMNEREAEETAREDEH B
(RIFEFERDN TR S RAEN, BERSREH U
~L5)FENMNERIEBETIHHEED. H
EYEHNNROSBRE -EHER, ENFERY
BHHFEARE  EL4BI BT REYREREH
S NTTRUMSERBAMR, FBERARKE
ABIEPNRIBRAFTARHR. MENSR
F BB TEAR R AR T SR A SR v R B R T Y
BREAKESBIBRFNTEHBERBZER
ABB. Laiho % (1999) B 5% 7 [G1 4% %k 8] 4 5E A 5%
AR RERAFTLAMUNAR. HHTLERY
Git R, C/N K8 FE FE AR (K40 4 % M1
HXREHFREDBERE.
ERARNERMEEASBERNY M E
(Alban 4,1993), Yin(1999) AKX EH,. X E R
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(Abies) M= ¥ B (Picea) I HFE AR R iR L B R
(Thuj ) MK R (Tsug ) EXZH AR R EREW
EAMEERPABRRSEUK P.K.Ca B E
(Alban %,1993),
HEFGREMETFEARESBERNE—E
EEX. #AYEHESBEBYEX, EENERE
MBETAMEYRUBENEFERE, HFH T

A YRR S R TEA B AR . A L 3R A
BABETHRFRX ERORALKE SEZEE
BE S0/ RO 0 0 SE BRI SR 456 T M i B9 3,
HHFRAMEANIR. ETURESSERSA
850 FE LR R Y 30% B, JURE N BIAO M ST
SR — M F K, TR BN X
RETREMNEK. ABSHRNBEREN, &

1 FEARFASREANRREREEEARREESM LA RER . SKE.C AR N SRH C/N HLH
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

¥ )
Do vl et e Density(es ety Wy CUR) NCK) o/N
5~10 i
1 0.54(0. 04) 28(10) 46(5) 0.23 (Bibs) 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. 43(0; 09) 101¢40)
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. 28(0. 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: BEARTFNIRES,

22 RAAREHEEARRE=/IARHIR
BB K. 5% 50%F0 95% AT M AY B 18]
Table 2 Decay rates, half-life and time to 50%
and 95% decomposition for three diameters
of Cryptocarya concinna in Dinghushan

B4 (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

RERHMBIIZEEREE L 40C A 88 4 & (Har-
mon %,1986), EAMEAREEKMHHEBE K
& 25~30°C. 7E 13~30CH [, KEMFR A Qofl
2 2~3, W B AR BEG I 10°C e iR 3R 3% hn 2~
3 £ (Harmon %,1986),

IR L 3R K TR FE AR R A 4 R
HESEMRERMEERE(E .

YRR HEIFEARS B Em—E R R&ZX
B HEHRBEXPBYEDWHERRBR R
% 3h 5 5L K 4 % 8 U0 4 % (Abbott %, 1982; Fa-
hey, 1983; Erickson #§, 1985; Edmonds %, 1989;
Neesset,1999) , k89 1L 28 K % 4% W #- KA i 400
FHRHE . FHAR . UHEREEE. BROTK

Note; Standard deviation is provided in brackets.

EMPAEBSMNATRE, h LR
BET BRI 4. ﬁﬁi’Eﬁﬂmﬁﬁ.#ﬁﬂﬂ
KPR EXFEFHANRA 15 I ERBRAS,
1985), BRI, O RFEEF ST BRI S L%
Wik 0.8%d" , X R— B MEY A RITESHE LM
B (R bk %8, 1985; Edmonds #,1989),
RENERRSRBPHLEBB—EAEA.

A EFEA RGN RE L SE RSB EE,
— RO T A 3K HE B K B9 43 MR 3K $ (Fabey, 1983;
Johnson 4 ,1991) , {8 41 # > #1 46 X 49 # 3} (Sollins,
1982), HILABRKEES 2, B TLKL BMEKT 5
MHATEE, X TR S BRI S AR EAR RB 1R A
R E (Harmon 4 ,1986 ; Johnson #§,1991),
3.3 EHEXRSD AR89 28

BARBME, i TAREARE— Bt , F7at
BARHKANMBBESMERHX - IBORE
AL, BB BANR R — RS, FES
R AU BT R RORY . SF A 3 250 B EE S M FRLSE AR R
ERBEMHAB., Miller(1983) FRIMBEELHE
FEA 3 AN T 7 O M BORY 5 A S 00 o 77 78 B 28 e
HEtE A4k 5 a(Grier, 1978; Fahey,1983; Laiho
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& ,1999; Harmon %, 2000, “Harmori % (1986) #§
WM EREANERTNEK.
ELRPEFIUX, ZHEL 1 a HRREXE
HEARREKCSA S BN RIGE, 50 BW K
BE . BAEFLEHREEARELE, B RREERE
B2 RN H A7 0 B A B ¥ BORE, R BT SR A 10
BERXEBERTERSRERANTESRIBIR. B

EXT L4,

3.4 FkKRMRE :
BFEEARRREN S FREAH—RBLEK,

At KA S 4 8 5L I 70 XK B A [E) P BRER B

Feat A4 R B0 4@ (Arthur %, 1993 Stone %,

1998), KEHH L RH B ELRESHELARRREE

BMRT BKBE, TG NG E S 5EHTT 0%

23 ERGREAXPEMNUBHESREDT—ENREREHNREETHIREY (K)OLR
Table 3 Decomposition rates(k)of CWD from forests of North, South
America and Dinghushan in different climate condition

R B (mm.al) BECC

H42 (cm) K e 5 B E 254N

Species Rainfall Temperature Diameter (al) Method References

& -8 #b Conifers

1t B RE Pseudotsuga menzeisii 2 200 0~14 50~103 0.006 3 &fJEF WM  Means %,1985

~0, 007

Tkt Tsuga heterophylia 3 400 4~16 >25 0.008 AfEED],RE Grier, 1978; fide
Harmon % ,1986

T &AL T. heterophylla. 2500 ? >15 0.01 mHE R, HEFEM  Graham %,1982

ME K& Tsuga canadensis ? ? 25~35 0,021 EFEIER,BSBEREME  Tyrrell 45,1994

EBIRW I Abies balsamea ? 0 15 0.011 B EY . RE Lambert 45,1980

¥ #2 Abies balsamea 1 250~1 420 2.3 10~15 0.029 B, BRFE{L  Foster 45,1982

ZE MK Picea rubens 1 250~1 420 2.3, >10 0,033 AN EPBEREME  Foster 45,1982

HZ=#¥ P. glauca ‘ 640 -17~19 5~22 0.071 HK#EProE KM  Alban 45,1993

H# Pinus resinosa 640 -17~19 6~22 0.055 BIPrer, WHE KM  Alban %,1993

M4 P. Banksiana 640 -17~19 10~18 0.042 RIBTFS,WEE{ME  Alban 25,1993

o #t# Broad-leaved )

W Acer app. 1 200 12 5 0.045 ATE Y, B EME  MacMillan, 1988

W4k W Populus tremuloides 1 200 12 8~24  0.08 REHEIAFF,WBREME  MacMilian,1988

W8, Acer saccharum , il & X % 1 300 -9~19 3~12 0.096 KHITF9E HEPEM  Arthur 45,1993

#% Betula alieghaniensis , K % K Pt

Fagus grandi folia )

LWAE# Populus tremuloides 7 ? 2~10  0.049 EFEEF,EAEREME  Miller,1983

R REAR: Cryptocarya concinna 1955 20.9 5~10 0.2225 mEFY ,FEEE FKR

RREFEH: C. concinna 1955 20.9 10~20 0.1588 EFFIFES), HERE FAXR

HRE#AE C. concinna 1 955 20.9 20~30 0.1257 ®HEI RS KRR Axk

L% (Grier, 1978; Graham %, 1982; Fahey, 1983;
Busse,1994), MIXMFEM— M EESERE, £
AONAMBETENEAET, BEERBREE
RARBAELHMRT ZKetE, Re8E TR KA
F ICFRT R R (R #Y B 18] 3 34 it K 43+ 4% B 8] B9
KE XRFERENFEZ—. Wi AR
ARBRAETRED FRAAATRERN, BEH L
BB R R B7ER B Z R E L R4
T,FEEMAHERRREGLTBRAR—-HLAZE
ERTA AR, 2 W BB Rk B S 803t 1Y , 110 T BB R R F
HEMENRD F b, TREAL TR THEAY
fu . THEFEA R TR MLE BRAK T BT AL B X MR R
BRESBERBEXR, MYEERARRES R
REREN, SRR R A ER SR B

HIdE. B, B3R, S JUN AT EEA
RULH VR R, X FEA B RE TR AMTR;
BY KMAEERRRENBRERLR, H KR
REEGBRAREYERBENE, REXE, 16

R TR A B 43 A L1 2 1 A

CENES FEYLE AR SRR PN
B IF SN B0, A LB
SEM:

X . 1999, BEMAYREAEAYMS KM AR+
EIFRHE A A, 11,152 — 154,

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