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Decomposition and Nutrient Release from Coarse Woody Debris of
Castanapsis chinensis in Dinghushan Forest Ecosystem
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Abstract; The nutrient dynamics during the decomposition of coarse woody debris (CWD) with different
diameters from Castanopsis chinensis in Dinghushan monsoon evergreen broadleaved forest, Guangdong Province,
was examined by sampling debris that were at various decaying stages. Changes in debris density were measured
in debris with diameters of 5-10 cm (grade 1), 10-20 cm (grade 2) and 20-30 cm (grade 3) to study the
composition rates, nutrient dynamics, and substrate quality during decay. Up to decay stage ITI, CWD grades 1, 2,
and 3 lost its weight and carbon by 36%, 48% and 43%, and 33%, 47% and 19%, respectively. The concentrations
of N, P, Mg, Ca and Na increased while C and K decreased. The increase in element content was likely due to lower
leaching rate campared to the loss of CWD mass. N accumulation in CWD might be caused by nitrogen fixing
bacteria and fungi. The change in ratio of N to P showed a good decomposition indicator in CWD. The release of
carbon and other main nutrients was slow, thus CWD exhibited an important long-term carbon sink in the forest.
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B4k

A RFRAE (coarse woody debris, CWD) i &
BEEBRKT 2.5 cm BIRELA 81  K 7 A4k
F o3 BT KRB R SR R AR Y, = fE4E
BHRHRAE I REK LB W HBEE T
FOMKF HAREEEENIEH, BHRKIFT
EMGEEPREZ —, FNGEZ2EY. 5THEENR
FEAEYIRIN SR, AR TR SRR EDE 10%
PAE AL THAFRESRYE C BH 2%-10%,
HERM P R EER C ERY,

B AR A 53R X ) B e R IS0 A R
FITTER I AN E 2, TR KA FF et S I %
ma e AR A BR A . R L FE R SR AR, R
BRET AT KEKMHEA TR, P HE
(Castanopsis chinensis) FARFURASERN A BT H
i 2 29.95%, AL B —F, A CIE TR HEEHAR
JRR AR 53 » A P 5 20 i 2 P o R B A 1
SREE AR RN BRITEMHNEZRMN, R
B OSSR AT Hb 2 B HE SO R UK A4 43 R I R B FE 4R
HE— AR AR AR RRESREN
TE M TTIR R AR MR B 278 FI P Fr 4ok B 4R (L 2
WIKHE .

1 MELTT v

1.1 B 5 b 4E R
AAMBRERUEREAREIER, AT
I RAEPTEE, K2 112°30'39"-112°33'41", Jb4 23°
09'21"-23°11'30", A2 1 155 hm?. X% 1L, #k
10003 m. %X & e T2 B 2= KU 1 0%, SE T 1 B
KE 1956 mm, EEERLE 4-9 A%, 5 EFENT6%,

IR H20.9°C,B&A A AMEHAGT A)F
PIRE S R H12.0°CH 28.0°C; EFHMINRE R
80.8%. LR A TR R OLX WK=K, 3§
5 =L, #§4R 270-300 m, 3% B 26°- 33°, R ER AT &
40°. THANRE AV AR AFLE, L EEE
i 60-90 cm, R ZHHLA T B H294-42.7g kg'.
R A 28 R O B 3 R 3 XUH SR AR, R it IX
RITREEREE, CHIL 4002 B S, MM A EE,
BELEHWELR RERRNE, BAEY M EREE
YL . HESE (Castanopsis chinensis) B R E 5T
¥ (Cryptocarya concinna) F1faf K (Schima superba)
R ARBETE H E E R,

1.2 R EF5h

1t Sollins I 5E B 53 fE By BARHE I B fit L,
A4 H SRR AR AR SRR HE SR M AR R AR 4 S 54
SFENB (R 1D . BTN VI B, #EEHE AR
BAEERLE, MR, FAER RERIT .
I 13 AN RERT B . 43 il 2 38 RV £ ) ARE B
HEFHARURAER) 3 MR, EHNRE 1. 2% 2.2
% 3, 7+ 514 5-10 cm, 10-20 cm A1 20-30 cm. &4
BFGER RN B 1 L I IIE A SER AR, T W
DARZE, A AR R A B L 50 cm, HFEEF5F
HEATRHRE, BHENEKERFE LT ERMER.
EEMNMEARRRAEN B R LI PRSI —AAE
2 cm MIRAHAIGE 3 MAR), BMEMLIE 100g. FE5
iy OA Sk S e L kI

13 &K% AR . BEMERONE
FEmBAER PR RELRE, KRLE

1 SREAKXRRERLANSRMENHESRE RIE Sollins HMEHK)
Table 1 Characteristics of coarse woody debris with the five decomposition stages for Castanopsis chinensis (Adapted from Sollins et al.™)

SHEM B KB WE B FER AR Lot
Decay stages Texture Bark Branch Debris shape  Invading roots Heartwood
I MR e SERF I B 7% x SEHF
Hard, intact Intact Present Round None Intact
1 /NERSY FRRR 53 AR SRR I R x KERSIHTE
Partly decaying Intact or partly missing Present Round None Partly missing
I MRRE R RIR, B 2 A% PN:i i AIFTE B 7% hbFiawt —HFE
Hard, partly missing Partly missing Absent Round In sapwood Half missing
v FERAIARLR PN:ii gz AIFTE B 26 AbF ot MRS FEAE
Soft pieces Partly missing Absent Round tooval  In heartwood  Largely missing
\ WTER /R BRAMETE AFFAE R AbF Lot bR
Small soft portions Largely missing Absent Oval to flat In heartwood Trace
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H, A 6SCHRIMEFRTREE (L 7d) HF
HFE. HAiiENREERUEMEE &K
, HEECWD W TEHHE/INEHEERES
KEBEBH. FEHTERUABESN, ABMEE
P EARWT:

V(m3)=%[%fn-L(dZ+d;+d;)]

KA PRREEMBRTE, VR REH, L
KRR TR KE, ds.dy.dr 77 7 4 FH K AR
IR PRI ER . HEEFEHEARRAA S
AR B R I R RE B SRR AN E I S R .

1.4 L ¥ A

FER AU AR 1 mm FLER G, 17E
TLRSHH.

C FIEERYY - BRERELIE, N AU, P A4
BiPitbayE, K.NaMg.CaZiilg - m ERHEEH
#& J5 A Optima 2000 DV f3## CCD % & 7k &k
I ED.

2 SRMaHT

2.1 #E . k. C/N LLF1 N/P b

MR B T BTN, 3 AN 2 R AR BUR AR 2
REEMRK (R2) . ENBERRL, BH 1 EE
3 W EAR, WEBHETRR 2 WEE, HER

>4 3=1% 1. BB RIL 3 ANERNER
KR HRE >BE 7% 3, BRESIT% L
2R, MR, Z% 1.2 83 HARRERED
SRR T 36%-48%FH 43%. B EZALRE SR
BB, M e it A R, R &R RFZREZ (6]
FIFESSHE AR B2, R B 1% H XM AR R BRAE 2 & 0
SRR R IR .

C/N H7E 3 MR F BT RILHE AR
AL . FERR | MR 3 h 2B, N
179-270 P& E] 100-186; 7ZERL 2 FHFEAR,
M 126 38N F| 229, AWHFTLLE H#IEE C/N LB
X ARk 3 C/N EU B BE 43 R T R, T A1 4R
C/N LGB AR (42 4% JUI B 43 10 - 740

N/P HBRARTE 3 MR T RIRA—B, E%
FEAR S5 T AL, (BB AR K. P Rg 2
4% 3 ML EREME, BESAN R BRI K
T 1, Bk N/P ELTT BLE 4 SEH A RAR 442
MRTRRTENR . AL, HESH AR BRI M a5
ANSrEMBRARAGER B, B T WEEYHA, tha] LU N/P
Ee— B 1 4 HESERH R AR AR 2 MR T8 R 64w

CWD K7 B S HERM A REHEY
K. HEFHEA TR AR &K B SRS T T Y
n, ¥ HEERZNMMEF B, REHEAK
FRRAEFRRTHEEEEN RS HIIE (R
2)  HARFUBRAIX — KRR ES R
GHhEREEMERARE . FWRPEAFRAS

22 #EBRARRSETRARETIAIRNRROHEE  KKkE C/NNP HEL

Table 2 Density, water content, ratios of carbon to nitrogen and nitrogen to phosphorus in coarse woody debris of

Castanopsis chinensis with different diameters at various decay stages

V>3
f?ﬁ&ﬁﬁ 019214 o &K%
Debris diameter and . 3 C/N N/P
Density (gem™) Water content (%)
decay stages
241 Diameter 1 (5-10 cm)
1 0.48+0.05 38+10 179+45 16+5
o 0.37+0.04 42x15 255458 5+2
m 0.31+0.02 43x12 100+21 1146
12442 Diameter 2 (10-20 cm)
1 0.55+0.04 34+12 126421 30+8
i 0.33+0.06 43+13 203+23 13+6
m 0.28+0.02 44+10 229134 1748
243 Diameter 3 (20-30 cm)
1 0.48+0.03 43+12 270+44 27+4
i 0.45+0.08 43x16 199433 13+7
11 0.27+0.08 63+18 183+41 16+5

For decay stages I, II and III see Table 1.


http://www.cqvip.com

110 Pt W R Y 2E R

£ 000 http://www.cqvip.com|

14 %

BEICAE K & ELo A IR A S BAR R LA B s, IX
FERKMEE EARENEE. EREFEFHTHEAR
JER A R T 7K 23 SRR

22 EMAELE
M RBYEE T BT, 3 MR R B & 8% i b
AR, BB K. EF—5 R0 B A RI12 4R A Bk
KREEER. E2ENER 1, BEBEIANBRET
I AR 25724k 3>124% 1. B4R BXIIIRY,
BRIRFERIBFE A 2R 3>12% 1> 5% 2. 685 RN

AT, RGBS ERNE HEH R (B 1D .
HafRidiEY, REERKSHEARZRERE
FIRRR R —BUH .. WM EL 1 3 111 24% 1 B AR
P REIR K 36%, Bk R Bk 33%; TRHK 2 145
K 48%F 47%; #24% 3 BINI5> 5K 43%FH 19%.
B RIEAMEA RS BREEMHEITE, SBAE
PLAD I 53 ST HELR U AR SR B 30 R TR B K, —
W EMEY A ELL CO, EABRBIRKA Y %, 5
—HB53 W AWK & 7 Bk
EREEF NP ESEEAMHRAMNENL
B, ERK 1 MR 3 P RNFITm S,
RS 2 NBES BT M. 25985 BRI
i, 2R 1 M2k 3 WA A N & &5 5t
BRREINT 171%F 135%,P & &1 260% M
220%, RIMHTES EIFEFXFITTE NP B [E Frek
BE: ERK 2, N.PKEENFHIFRKT 50%H
17% (B 1) , XX B7RT N.P k. NE 1 K%
RAETLAE W, BEE 5 B AT, AR AS N &
BN SHYGEFE VX . EVHRSEREN
2% 2 N &R BT MK, MEY
HEBRENZE 13 &, N KIS ENBES BT
EF . Laiho!"%% 5 /2 I A [RI4% F [B) 77 76 5 AL RO R,
B, \BACMEE R, XU R R — R R AR 2%
(BB L.

Ca.Mg.Na £ R B H B AR KA SRS
P, ] G T R IR UL 2R (03 B /N THE SR K R
BRUERBMRREE, AMERTEESE. BN
Ca TEEINMREPREBEAT, HPBRLEIN
RERABANEE, HEKRM 363%, 1248 2 11 #
FREN 206%189% . Mg ZE422% | hRYHBRIKAR S
A& EHERNMEPREAS. NaREERE
29 EFgEAE, AR ERNM LD ERE EBRIKE T

.

e X—4 R 5 Krankina" " 77 & B Ca.Mg.Na [

WEAE AN HEFE P TR 200%-300%11)45 AR .

K WKETE 3 MR P R BRI ESE. 7F
B 13 hEARBREK, EREK 2 PRER
%, B2 K WK IHIEB Preston FIHIRFFUR
EHREEE. X—ZRTRENMERN S RISTER
X, BTHEEWEMKSEEEZR T OMAL
4, BRI PGE S R K MK BRR B EAH
Ko ARIEEF A B B HE S AR RER A A R 4
B BR A AR T 0, HESRAN B2 BR) 93 R P B K T 0
PRI REEE . 35 R BRITIRT K38 4 O B2 A 3R
B, MO ERs o8, BAXERN A0
L O IR (R 1) o iXF Preston!" 2 £E 546
o ) B B 70 RH AR TRER 1 43 B A B K B P
SRR ENRBAR . F AR K TR K
HARE, L2HENA RN,

3t

HESR M K BUR AR 7E 2 R 1L #2 o N.P.Ca.Mg.
Na TREBRR, C.K TE AR, BTREF
FMBERATERARES . RRESRAEKPRE
HREFHFERNENEATRE, LERE T HEH
HEEENAGC. HARRSESBRIEP TEN
ZARREI, T LUK RGN IR 43 1 7 K B R4 ) i
TEH . AHRMESRARETHRBEBIRE, HA
JREAE PR E AR TR RE R
AN REFEBHEEEZNEMRD, XX HRARKE
BHARAREHRFEER .

RHAC R A6 1) 73 S — R BB, X tE—
e ERRGI T ZOR TP . H AR et
FULHA RN B LRIFRL, ELHETRE
SCIE IR SR B AR S AR ORI, 7 P e () P 3
TRHATERAE RO, XA T VE B AR T A
IR R R AGRSS, THARS EBERER
BIZAET A SR A 2 i e IR) PO A s A TR K
At RAEE KA AU S K, SPHHA R
SR o A 1 R R SE R e IR B AT K A R BR B
€, A BRI ER BSR4 R R A R T
REBHIEZAME, W ESRAFIRIHAR,
R IR R 3 — 2 BRI

B RIS RIEBIS TR Xt
ROLEFSME B, R LB


http://www.cqvip.com

£ 000 http://www.cqvip.com|

- B B AN SE 38 L SR R R AR B MR FLUT R BN 111
0.55
54.00 0.50
52.00 045
50.00 040
;\? 48.00 &\e/ 0.35
o P
O
46.00 0.30
0.25
44.00
0.20
42,00 015
40.00 0.10
500 7000
450 6000
400
=~ 5000}
~ 35 P
2 300 w0 4000 b
@ E
£ 250 S 3000}
200
150 2000}
100 1000
50 A A 2 0
700 180
600 160
140
~ 500 -
2 B 120
400
é" éo 100
£ 300 s 80
60
200
40
100 20
0 , \ . . 0
I I 11
4500 SRR B Decay stages
4000
3500 241 Diameter 1 (5-10 cm)
;z,’:o 3000 ® 2482 Diameter 2 (10-20 cm)
F 2500 A 1243 Diameter 3 (20-30 cm)
= 2000
1500
1000
500
0 , \ \ ,

I 11 II1
SRR B Decay stages

B 1 HEREA TR 3 M REPN=A MM B C.N.P.Ca.Mg.Na.K 158
Fig. 1 The concentrations of C.N.P.Ca. Mg.Na and K in coarse woody debris of Castanopsis chinensis with

different diameters at three decay stages
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