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COARSE WOODY DEBRIS IN MONSOON EVERGREEN BROAD-LEAVED FORESTS
OF DINGHUSHAN NATURE RESERVE
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Abstract Coarse woody debris (CWD) plays important roles in forest structure and biogeochemical element
fluxes between different parts within forest ecosystem, and affects the abundance and distribution of many or-
ganisms. Compared with the similar studies in temperate and tropical rain forest, CWD storage, annual incre-
ment, its structure and ecological functions are poorly documented in monsoon evergreen broad-leaved forests
(MEBF) near the tropic of cancer. In this paper, the amount of storage, annual increment of CWD was quan-
tified in an old-growth MEBF at the Dinghushan Nature Reserve, South China. Based on inventory of all trees
in a 1-ha permanent plot carried out in 1992,1994, and 1999, we calculated CWD storage of this community .
For sound standing and fallen dead tree, their stocks were separately calculated for bole, branch, leaf, and
root using respective regression equations. For stumps, the stocks were calculated based on their volume and
average density. Annual increment of CWD for MBEF in the duration from 1992 to 1999 was approximately es-
timated by calculating the average value of CWD storage increment between two close inventories correspond-
ingly. We also analyzed soil nutrient conditions in a gap to discuss CWD roles in the forest nutrient cycling.
Soil samples were collected in 5 subplots (20 m x 20 m for each) in the gap area, numbered as No.7, 11,
12, 13, and 17, respectively, analyzing soil organic matter, available N, P, K and total N.

The results showed as follows: 1) standing CWD storage in MBEF amounted to 25.278 t*hm™~2, of which
standing dead boles (snags), fallen boles, large bsanches were 8.094 t*hm~2, 12.544 t-hm 2, and 4.64 t
*hm~2, respectively; 2) Castanopsis chinensis was the main contributor to CWD pool, which accounted for
29.95% of the total CWD storage in MBEF, then followed by Cryptocarya concinna, Aporosa yunnanensis,
and Acmena acucminatissma , with the percentage of 26.39% , 3.87% , and 2.80% , respectively; 3) the
average annual mortality rate during 1994 — 1999 was 2.4%, and the average annual increment of CWD in
MBEF was 4.128 t*hm™2, and 4) soil organic matter and available K in sub-plot 12 were the highest of all
the 5 subplots, while the highest available N and P and total N occurred in sub-plot 11.

Key words  Coarse woody debris, Storage, Annual increment, Average mortality rate, Monsoon evergreen
broad-leaved forest, Dinghushan Nature Reserve
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RERA 1925 FXEH¥#H Graham LR H “E
ARBHAESREEFTH—NEEATAN”, BRI
AR Bk 2 B ANTEEZ R T CWD, 20
20 80 4ERVEHA, AR BIR 90 LR, BEE W R K
RIS R, CWD A EAMKEEEHR, X
CWD KRR E B E h X E &K BRI — 2
ER, FEETE FIRE B2 SRS E B A
F(ERIEE, 19965 1998; F,2001), HETX {5
B FRARE R, U R BRI AL SE R BR AR, LA
KRR FRMAATEA TR A& AR
¥ B #47 T B 5 (Harmon, 1987; Harmon & Chen,
1991; Lieberman & Lieberman, 1985; Franklin et al.,
1987),

=] A X 7 T OB 9T AR AR /S, B AT U
F 1L W8 B £1 45 ( Pinus koraiensis ) Bk (R4 %%, 1991;
1992, ; ;X F 8, 1995) . EL LI 12 ( Abies fargesii ) Pk (2
Y% 1996) . FihE ( Castanopsis eyrei ) AR (ZER WG SE,
1998) 2 1Ly (X 3OS, 1995) ML FEA AR AA B
SR ThEE AT T B9, RERH LR HIX,
FERFE LIFH AR (FER B, 1998) AL LIl
W 4 A AR (RSO, 1995) A D B 4RGES
TRk 25 (1998 ) 76 54 A Ll B Y F) 28 JXLH 4 B I
i, B SPRFEAR B R AR AE R SR E . A SCHEI S8 B L
FERHEEAEIEA BR AR & WARET
BF3T, 3ELABIAKHE + 5% 50 o B R RURVPESEAR
FRERAATE RS R AT HEIR B VR, DUEAR
AR T ERZEH

1 HREER

1.1 FRESEH AR

WIS AT R A FEAEL BERRT X,
KZ 11203039 ~ 112°33'41", Jb 45 23°09'21" ~ 23°11"
0, BEENTERBRHBSE, FH|R 21 C,
TR 1929 mm, TIBEHE 4 ~9 A AWE, 11
AZERE 1 ARRS, LERREF SHESR AR
4T3 B —H 60~90 cm, REEINFAEE 29.4
~42.7 g-kg™ o I Sk AREMO FRIFEZEOCENA
=52, Y &R AL, R 270 ~ 300 m, 3 26° ~
330, JRERE ik 40°, HEBEEEY R W R L K BN
BT 25 XU H N AR (LR L B SR AR, B
Al 400 ML,

% R G ARBLA % ERAY TR, 131

J&,196 7, HARBRISHEY 155,19 B, 22 #; R T
Y11 JR 2 5 8T 63 B 111 )& 172 Fi,
BERRA R L, IARELRERGLIE, & BEH
62.75% (F* K 47.45% , K 15.30% ) ; BEAHL P
BRISHEYI ST A5 21.43% 1 11.22% ; AR FHY)
FXED, BERZREWESR, AR H 5 MER
(F*R 3 B ERBHERR)FFARBRRLEFHEE
YT ( Castanopsis chinensis ) ¥ 5 B 52 H ( Cryptocarya
concinna ) 'z B # 5¢ ( Aporosa yunnanensis ) \ fif /&
( Schima superba ) JEFEHE ( Cryptocarya chinensis ) &Y
3R ( Pygeum topengii ) \¥EHC ( Engelhartia roxburghiana ) ;
HEAR 2 VAMAPLA ( Blastus cochinchinensis ) < JU T ( Psy-
chotria rubra ) F1% 8 ( Ardisia quinquegona )% 5 THH
(FLEES,1998) .
1.2 HREELR

1997 SR B 1998 EHIMLT 7 SHTT N 1 brKE
2K 76.4 cm, BEN35.0m, T HEN 8.0 m, HiE
8.0 mx 6.0 m, &b FHESRAS M4 i T AR
(BHRDF 1 AR L) Wi AR BT o AR FBALT 12
SR AR L, B AR R R L 5 25 B (CG ) T AR

H 270,65 o, T EARE ALY 393.35 m? o AKET
ERE, SZHEBRR 7.11.12.13.17 HNMHEF H
A 55 HMFET, AP EIR 23 Bk, SR 32 8k, 0 T
REIE 1 IR, EERKEERMT 2587, K
11.15 m, PR ERAK 66 cm, FETREHRER >
20 em, K JE > 2 mM5R T 5B . X B RAEL T
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Fig.1 Map of large treefall gap
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BYHETE The fallen Castanopsis chinensis
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7SR A, BA4m, EIEAE102.8 cm, 1.3 m
MEZEHR 73.2 emo
2 WARAE
2.1 HFEARFFRE TR A B

288 3C#R (Dallmeier, 1992) , F 1992 4E 11 A %
JEA R 2 000 m* BEMBY BN 1| hn? B9K A REHE, FF
R HR 254 20mx20 m B9 T SAEH, B4 1T HHE
HX4rHR 1615 mx 5 m BI/MES . X1 hn? FE
WA MR B (DBH) =1 cm MBS S (HEEAE
FKAVRIEE #EAT R 845 2 (451 F 1994 4F 11
A F1 1999 4E 11 AT TRIREE), [Rlid 5f e
EHER=2.5cm,K=1.0 m ARSI A B R
T BB AT I B FID 5%, WA EIEW R, Kk (&
BHEEFTRER /LB ER BRTKE. Xt
T RA PN BFB 53438 R T R, MR B SME 6
WREBRTANETE, B LR ENE, ks
WBHBRE, XTE5H B ARFEA, i
BRIRREF(9R)HAEMEEF(FE DEE,

£1 HENEARGEESE

Table 1 Equations for mass estimation of dead trees

WALIS B AR X ARH
Component Regression equation coefficient
F Bole W =0.074 2 DBH*%7° 0.978
# Branch W =0.018 9DBH?>*00 0.850
it Leaf W =0.023 1 DBH> %20 0.710
1 Root W =0.028 1 DRH? 320 0.930

( )W:Bti Storage (kg) DBH:MiHE# Diameter at breast height
BRAS R T B el R (V) e B A% B (D)
FetHGH .
W=VxD
K WA R (kg), V AEB(m®), D IS (kg
m ™) B BT RBEITERA TR

Gy + G,
V=—b2_XL ﬁV=GmXL

KF Gy G, G, FFNINRE RT R ERE B
BRWTHEIAR P MR (B ), L R AL R T 1Y
KE (A :m),
2.2 HFEARB A A BRMGE

HFEAR R M3 A B SUARE A &, —
Ao ] B TE ALY CWDCRLIB MBI L Sr A RN A
R mE XA (R IR, 1994; 2% 3% %, 199;
1998) . HIABMEDCE K, B —4ERE N IR A TE
TEEEFELFENE, HE—RREMBX — A

(Z= ¥ ¥ %, 1996; 1998; Lieberman & Lieberman,
1985) o 38 B FMB0EJE 5T [ B AR M, ZEREHB IR 2T Y
Hul AR IR PSR AR FAE G FFE T &, M AL
i B ASEAR TR P mAR,

4541994 4F 11 A F1 1999 4E 11 A REEHLE
EREER , REFEA & [FI3 J7 #2148 5 5 A B 1a] B Y
FFEA SRR &, CWD # 2 {5 5% DA B (8] (8] B B o4
TR R PEEAR, HEARXWT:

AW = (Wi, — Wiy)/(ty - t1)

X H AW 5 CWD I A R, Wiy Wiy 535104 ¢, F o,
A1) X B CWD JE &

REHA &R FAREY B RE &Y
B, BABEBIES B BB ERREEMLS
AR B , B T T SCHER Rk &%, 1998) 6
2.3 TEFESNE

£ 2000 4F 11 A, % BHREBEEE AL 7,11,
12,13.17 5 T A7 (20 m x 20 m) , 942 5.68 em
A ARTERE/IMETT (5 mx 5 m) RIS XT AR 4y Bl
BS54 0~30 em R TIBREAR, 255, Ak T8
SMBRAR (YRR, B R P RmAaR)
Pk (RSB REZE) R RS B,
oI B T

T 3EFRAIE 5 TIERR, BIE LR SR 2R,
HBEHERR, A EEREE- AR EL
PR-BE M IR L Ak R BELIREE R E N
e CRERR- KGR EENE, BA T ER
SCHER (X544, 1996)

3 ZR55H

3.1 HIEARFERAL B R

R 2 WL, 22 XU S N i AR BB R R R A
B4 25.278 t-hm 2, AR ERE L EHAEM (L4 27°
33" ~27°54',7.349 t-hm™2) &, L =R R 1118
HEE SRR AR (LSS 24°327, 98.46 t-hm )&,

MWIESERLE , 1994 ~ 1999 4 HA [6] ILFE T-# A
450 ¥k, A2 =2.5 cm Y 185 ¥k, it 120 #kLIAE S
B RFTE, 1 ho® BRI ST AR B H 8.094 t, 5
AREEN 12.544 +, KRN 4.64 t, 4051 5 e
B 32.02%.49.62% F 18.36% , 0] W, B ATER
PEAR BRI TE S H B P B —Or, HW AR, Kk
WA, X—EERG TR BN FHREMAR R,
AL A L R AR HR LB % b Mk — 3K,

TEFPEH R I, A BB TR SR8,
G350 BB 29.95% F1 26.39% , K B E R
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LR 0k, BT o b 43 5K 3.87% F1 2.80% , H
KWL 18.63%,

%2 ERARREHERSPR
Table 2 Storage and composition of the CWD

; BE ey
S?::its ?t:f Density Storage
(No*hm~2) (t*hm~2)
HARERE K Standing 34 5.31
Cryptocarya concinna K Fallen 10 1.36
¥ Bk SEAK Standing 3 0.067
Acmena acuminatissima K Fallen 2 0.642
TR SIA Standing 2 0.718
Aporosa yunnanensis IR Fallen 17 0.259
ﬁi’o psis chinensis K Fallen 1 7.57
HE# 3IK Standing 51 1.99
Other species 8K Fallen 35 2.713
&A% Large branch 4.64
E3T Total 25.278

KA B 1995 ~ 1999 FFHIFHMH  Storage of large branch is the
average value of 1995 — 1999
MBREAHE, KEFH TR ERHES.0
em AT, BB FIHA L HE. HE, KEZME
BED, AR ERTMEABRE KR E(E3),

#3 SHEEREARN CWD BRR
Table 3 Status of the CWD during 5 years

e e oy e SREBES
(cm) (Nehm?) (w2 Foeeme(%)
2.5~5.0 9 0.837 3.31
5.0~10.0 38 0.778 3.08
10.0~15.0 21 1.629 6.44
15.0~20.0 9 1.571 6.21
20.0~25.0 8 2.869 11.35
25.0~30.0 8 4.541 17.96
=30.0 2 8.412 33.28

EARE, AT /MERIET- AR EERE THRAE
BEREE T A4 1 35 4 DU SR MBI 25 5 | R LR
#1455 B FE (Lieberman & Lieberman, 1985; Spetich et
al.,1999), NRITKEAEEIE, ER-EKE
INBRFETAR EERR, R AERTTAKEE
BEUAREM, Fln,21 SHH 1 BEERN 32.8
cm, B 17.0 m WEIEASET G EME T, A 14 vk
REETFE T RBRRE, BT EE M 3.5
3.2 HBEAREBEK WA R

1999 4E3 R H G WA i ARk AR I R AL 45 R

T BEHb N ILE SO 839 K, R EH A2 <2.5 em AY
399K, 1 47.5% , B2 =2.5 cm B 440 Bk, 5FET-
SE 52.44% ., ARHET 1 KEEHRE S F£4
(1994 4E 11 A ~1999 4E 11 A),EFET-W A 450 %,
FET-F KR 2.4% - a~ ', R F R — > (7] 8] B B
(1992 11 A ~ 1994 4F 11 A)KRET-ZE 2.1% a™!
Bk E %, 1998), FET-W AR FE UM R A&
(<5 em)HNE,H 1992 ~ 1994 FEHHE R,

5AERIFBHINFE AR &5 20.64 ¢+, Bl F HFE
T4 4.128 t-hm 2IEY RN FEATR K, X4
LERE R TR ZMA(L.23 t-hm 2.2~ ) FE L
PAAAR(1.88 t-hm™2-a™!), K F YL #4 BEAE Ak
(1.43 t*hm~2-a” ) FUAN YA FI AR (3.48 t-hm ™2+
a” ) (% 2), KR LA BEERE(2.2 thm™2-a™")
B2 %, BERKTELR[/IEH, KHENERRE
MR AR EREN 2.8 W a™ !, KERSIET
FEKBRFEMEMIET:, B ILIEAR BT K Far
—ANBet E) fR] B

S5 3 IREE LR A VTR, 1992 ~ 1999 4F ] 54 A
IWE X E SR A EHET-ER 2.2% a7,
CWD HAEHMIAR 3.55 thm™%+a~ ', SHEHA
REI, X—ERAREE , R R T RH R
B ILEEEARE 2.5 15, 7T B 4 B RAE IR 1Y
RS EERNFERE, BATMMKMEEL
F R H SR I i ARER R BLRAR, T ARIR 29 80 4F, Ja
FHH A0 FELEE, HEHREREY, Fkd CWD
KRB TZTIRARARZETR SR FEERAR
B, 20" BAR 4k, Bl CWD B EEBE MR
B B BURK, B T R IR B SXGA B EE K
(Tyrrell & Crow, 1994; McCarthy & Bailey, 1994 Spetich
et al.,1999; Sturtevant, 1997), AHEERENE
KEEWA, EHZRAREEXKNWER, E—ER
EEREINT CWD BB
3.3 HREAFERERNESINEE

MEEH CWD EA— N EENERE, BER
HEYEHENRESHENRESRARESTERY
BEEEREYS,2001), MEFREIETNS, K&
R REN, CWD BRI THBRBERESRER
BHAMBRE, N\TIRBREHM TR, EE
CWD HIEB BRI, £ S RGN B HE LK
H(WF R, 2000; ZE 5 ¥, 19965 1998 ; Lieberman
& Lieberman, 1985; Harmon & Chen, 1991; Franklin et
al . ,1987; Stewart & Burrows, 1994; Barber & Vanlear,
1984; BRHE%E , 1992; BN ER % , 2002) o

B T
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£4 AEFKEEFED CWDAAR

Table 4 Annual CWD increment in various forest ecosystem

CWD S AR Input
FEAEE Forests type #iL&, Location (t-h:jl‘z-a”l)pu BER R Reference
PR H£L#3#K Broad-leaved Korean pine forest F M E 1 Changbai Mountains 1.23 B (1991)
B UK Abies fargesii forest PP ZE04 Qingling Mountains 1.88 R WEE(1996)
LT #ARE MK Korean pine broad-leaved forest F M0 Changbai Mountains 0.66 PR (1991)
THBEPK Castanopsis eyrei forest E &R FE LU Wuyi Mountains 1.43 205 W % (1998)
T E# AR Amazon rain forest FL§ Brazil 1.4 Vogt %(1986)
PAHIBIA M Tropical moist forest BT Columbia 2.3 Vogt % (1986)
PHFTIAR Tropical rain forest HF 1R vory Coast 2.01 Vogt %5(1986)
(R AP FIAK Lowland rain forest #iJLA . Papua New Guinea 1.2 Vogt % (1986)
$3 TFAK Tropical rain forest Jii#4 Ghana 3.48 Vogt %(1986)
a8, A = 1000 B 2.50 o 5. ° 120 =
o A = o P'S ¢ 1 ©
g o 2 8.00 A 4 A{200% 2 4 o 11005
v 44| g A RS & 80 ST
i =T 6.00 15087 =T 3 b0
4 2 42| 22 Sw 9 60 $ =
n <. 4.00 100 s =7 2 0 =
40+ e o o L
& 2.00 0504~ &= 1 g
& 38 < 420
16 i‘g 0.00 0.00 1?351 0 o ﬂf
7 11 12 13 17 7 11 12 13 17 7 11 12 13 17
¥EJ Plot ¥ Plot #7 Plot

B2 MEWEEAN S T RS REE
Fig.2 Contents of soil nutrients in different plots
SOM: Soil organic matter

TREREZW, REEEAK S T LIER
PR SBKKY: 25 (47.4g kg ") > 11
BHF (4.3 gkg )>13 5 (42.3gkg!)>7
SR (40.3 gokg™ ) > 17 SHEHT(40.1 g-kg™ ) (H
24), WS BERENOEE 12 5HHF(113.3
mg-kg™!), BERR SEMEHBENSEHYU 15
BT BB, 41K 81.71 mg-kg™1.2.26 g-kg ™ 'H1 4.4
mg-kg ™' (B 2B.C), ik Ky 12 5HH .

METE G, R F GEW: SRR K
FIRERIVBART | E H HFE S REEAN T —1
JRE(ZWFH,1997; RT,1999) . XFiZARE 415
R FrE R M, RE ROL R I £ RS S EE
FHE 2 AR B BN o T S T Y B g e
I, ¥ S PLR B R R A B TR
F R (Canham & Marks, 1985) , #k T AR I BH B 1 5%
4 RAFI T L3804 Y03 sh AN b A AL R BT O AT
(B E%,1999) , L GLAKE AR KT EAFIT
MR E Y53 F8 , RS IE DI TE R BT R
HENTEEVRAM NP K ST EERTENS
B, 12 SR RME R &, HARREFHEL
BHEHTAEHFHETKEHNBAAREY, BT
ERFER S ETREROASEEE M, X+

RER MR BT HIE T 7 11 SHET A, H
XEAEER,

4 NG

1) 8538 L 2 XL 2t ) i MO PE AR SRR 3R A A I
4 25.278 t-hm ™2, H ALK B KE BB 5
8.094.12.544.4.64 t, 435l 5 S & #932.02% .
49.62% 1 18.36% . MFEA FUERAKA [FITE 45 41 B 3K
oyt BB W TTER 5 R AR L P L R AR A B
— 3, 51F 8 WA AR IR/ (29 80 48 ) i EH AR A
Ko

2) 1994 ~ 1999 F I BHE N T-R R
2.4%-a~ !, SR —BE BRI R2.1% 2~ — 3,
450 BRIET-MAF B2 <5 om 1 5 80.89% , 58—
MrBLEE R & . 5 4R [A] [a] BR NRLPE AR B R A
BT 20.64 t, CWD W B8 A&
4128 tthm ™22 ' B FHT — B BE OG5 5 2.2 ¢+
hm=2-a~', 84 1992 ~ 1999 3 RIAZE ML R, ILiE
BEMFET- RN 2.2% -a™', CWD IWAERM AR N
3.55 tthm™2+a"1,

3) b EAAMETE RN 7.11.12.13.17 EPMEF +
BAPB N NP K &&, 45 RERTERAEEE

1) REEFR . 2001. F ARG A SEAE (5 Y A AL SRS . oh EBL Be AE p M B ST BB 22 08 3
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