ISSN 1000-0933
CN 11-2031/Q




L J: 4 A %R

«®'B
" (SHENGTAI XUEBAO)
smmirmmeenney 0 B I B H17TH 2011F9 R (FHT)
H R

HEESTAEBER T HEFREAN TR BT IFME e ERNLE #,E &, % (4805)
MA BB HFERB Ao % W,HExE E yr]j’g-; (4811)
A TiEABBRAEERA T AILEEOE LRI ASE L e BAE RS R [H, % (4818)
TR I B T 3 T IR AL B v Tk BE AS|4 PRI K & (4826)
T = AN L RACE IR MR Y A S IR e ¥ W, TEE kA, F (4835)
T 8 & PCBs JE A0 0§ A BT L ATIE Re i A 25 RS B U wveveeeeeeeneenenes TR, BRRAD (4841)
BRFE B R T AR L AR v evvverrernrnee e HER, KWW, E5H,% (4851)
SOk B RAR D R B T R R A e RN I B Eﬁ,% (4858)
RIB R AT E G F A b ik ANIGARBATIE HSPT0 KB KA 9l - x| 3k, E£#E M B, % (4866)
CAsTARHRIE R G P R G NG R A FRBBIH @ oo

....................................................................................... i%ﬂ’,)ﬁﬂéi,,% Z'E,% (4874)
BRI BDNF KB 5 A4k 5 B AT A BAR B RERPAT woveverneneeneees BYe, M &, B (4881)
AT R E K S RGN MBI Y B E e FI/AME, % 0 % (4889)
KA AAEAT KA LIRS W BRI LM Al oo BT K AL, TEE, % (4900)
35 35] XF IR S A PR AL TT AR A B o e wEE,FRT, b2, % (4907)
ZAR R A AR AL N A B BRBEFE B ML A TSR] e 77 B % (4914)
R R EEA B R A IAT A RAEG PEAS G oo Mgk, FRAE LKA, E (4919)
e S 70 Fh 28 222 s S - 3 ek P RE GG 5 v B X B e XWH, DM, TR, % (4928)
FLB ML S Rt B4R SRR B AR E RS e oA, K, KT, % (4935)
PR K B A ) e B R 5 B8 A B A B A o B e EED,ZWH, 7 RIE, % (4941)
B R AWM GHRBA A EEAE e FETE, IMETC, Bk XL, % (4952)
A THARE-HAIEH L RO U F R ER LT RBIR vveeereeeeenes ZaEE REE N &, % (49]1)
BER AR ER T LEREEF DT e ERHE R RN, F (4970)
Ho BB AR S0 8RBT AR e FOW, B, Xk, & (4977)
g KA RBA DAY CNPAFHFHIESFEAL oo T, LB T (4985)
SRS B KA T T ARARIR G A RR TR AR Ay vvveeee e FORE, B A, HKAF, F (4992)
16 2 5 B I AR T R A s By 5 By AR oo WO, EE A, 7 F,% (5000)
A FOL AR K R ) AR A K R A IR B R e eoe e B OE FRF,HHE, % (5009)
11 F 33 A AR AR 55 AR 2 A7 20 25 M PE R O e e Bk R AL -eeeeeeen KNG, TR, E O (5017)
HRE 1 o 2 R ARATHRIRDHEIRAG AL woevveeeeeeeeeeeeeeees HA®, L #&,EXE, % (5025)
TARA TR T L2 Y B JRPEFF IR cevveevreee ettt FEH R (5033)
BT G R TE A SEAG K T T AKIE A K veeerrrreeeernneeeainreeesiineeeiineeens XFEZ HEE,Z % (5042)
Yk b, — AR A TR I SR ) IR B BB R e &, RIAA T #,F (5055)
TiE545R
ilié%f—.g@z#;,}ig‘gxf&xﬁ-gjéiﬁ.é@%juﬁ ...................................................... AL RS (5061)
ST
e 75 590 80 5 K AL A By R IR ) BB A e R REE T, % (5071)
TR ML N T I AR B B oot Tk, K (5081)
ATEESREGFFFEREEESKEA L THERRAAL——ANREGRIR B P]-oeeeeeneenns

....................................................................................... % ié,_/:}:%ﬂ):]’% R,% (5096)

ZREESHE
WAL EEARE G FiE—2011 AXRAFLAEFRALMA - OB KEF,EET,% (5105)
HAFIEARSE.CN 11-2031/Q * 1981 * m * 16 * 302 * zh * P * ¥70. 00 * 1510 * 37 *2011-09

EEEECEEECEECEEECEEECEEE

HEER: MR NES SRR K E W FEE R, Bk E k) BRrg LR sl, RAE e w4 0 FE 9% 1 b A REAT
e, B Ol s s E R TR B RGN A F W E R, 5 R0 L X W48 vk Y
i, FE BRI 17000 254, BRI E L2 —,

HERME. FaEEE BEZEME  E-mail: cites. chenjw@ 163. com



o531 B 1T W H N 2 Eie Vol.31,No. 17
2011 49 A ACTA ECOLOGICA SINICA Sep. ,2011

KRG, EALTE, FEHE. 1L R A FoR A T35 1A 3 frp 40 A 20 40 14 i A R i S 3 78 . A 25241k, 2011,31(17 ) :5017-5024.
Zhang L. M, Wang C K, Tang Y. Changes in structural components and respiration rates of coarse woody debris at the initial decomposition stage for 11
temperate tree species. Acta Ecologica Sinica,2011,31(17) :5017-5024.

11 7 im B i fH AR B 7 4 o0 g w) B 45 4
By, 53 #0 W IR 338 2Ry T 4L

wRA S, AR, B

(1 ZRAepolk REEAESHI L, IG/REE 15004052, M/REEMTEARS, BAp VT AR W30 5 S5 M b PR BT 8 SR W T A S 22, AR TS 150025)

FEE R A (7 B S 32, LA A Mk L AR IR Y 2R AR 11 A 2 B RO SR R (CWD) 20038 3a v 4t b o 43
(22 57 ARAL LA 5 VP IR (R oy ) O FR o I E ARSI A4S - SR AR b ( Tt LA 50RB0) (Rl sl it Al b (A B AR L 552 AR |
EARBR ARt HE K A0 ) FIEF I RRR (SRS LIRY) o S5 11 ARFD CWD KBTR & (L, , % ) FIZREFYER &
(H,,% )25 03 (P<0.001) , Hoh AR MR A Y LRef, KBRS RS N SR HE(L/N)RUCK AR > 8 - Fh
SERIRMRIF 285 3a (Y53, RER SRR (BR T 2SR ) 19 L, WA B, (BB fE AR i35 (P>0.05) 5 M H AT R % (L, ,
g/em’ ) FIZREFAER L (H, , g/em’ ) FRA AR EE (0N (P<0. 05 ) KA M- RIFh K B 22 | BT A AR R e b, BR A AR L,/
NAHBIE K o 8 Ry SRUEALBURIE N 15 CIF (R,5) BRI, 7E CWD JE NI (2005 4F ) A [ERFN T R s H 25 5 5 [ i) i
(1 Rys MR EE R Q0 ) Y T A A RN, 225k 3a M43, BRDSZEVE A L EARBRRIK I A e AN R s B0 T AR
FEW/N, BT AR R A T 32.0% WA RR R DB T 23. 1% , 40, EFmFrE Q386K i e A i
QuEALFEARE, R 5 H 2EME, 5 LA L/N Z2FAE, CWD 73EVI 3a R BSLRE S H, WAL A 2 (8] 2 1EAH G
S FR, FWGERE A 1A LR S B CWD AR Ry, AL FERE 2 —,

FEEIR BIAR RTRR P YRR IR 16 R g

Changes in structural components and respiration rates of coarse woody debris at

the initial decomposition stage for 11 temperate tree species
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Abstract: A long-term tracking experiment on coarse woody debris (CWD) decomposition of 11 temperate tree species was
established in northeastern China in 2004. The objectives of this study were to (1) compare differences and changes in
structural components of the CWD and CO, flux released from CWD decomposition ( Ry, ) during the initial three years;
and (2) examine relationships between the structural compositions and R, during this period. The experimental design
was completely randomized blocking design with 11 species x 6 blocks x 4 sites. The tree species investigated included
softwood species ( Betula platyphylla, Populus davidiana, and Tilia amurensis) , hardwood species ( Juglans mandshurica ,
Phellodendron amurense, Quercus mongolica, Acer mono, Fraxinus mandshurica, and Ulmus japonica ) and coniferous

species ( Pinus koraiensis, Larix gmelinii). The four sites were a dry oak forest, a wet hardwood forest, a medium moist

ELTE . HE + - f" BHE (2011 BAD37B01) 5 Al A 2547l BHIF4351 (200804001 ) 5 [l 5% AR B35 4 (30625010) ;5 [F FARll =)
I H (2006-77)

Y5 B #8:2010-06-28 ; &iT HH9:2010-10-11

# IAMEH Corresponding author. E-mail ; wangck-cf@ nefu. edu. cn

http ://www. ecologica. cn



5018 A E = 314

pine plantation, and an open field. The R, was measured with an infrared gas exchange analyzer (LI-6400 TRGA) from
May to October in 2005 and 2008. Three 5 cm thick dics of CWD samples for each tree species were randomly sampled in
October 2005, and six samples in October 2008 at each site for determining lignin concentration (L, ,% ), lignin density
(L
the L, and H, differed significantly among the species (P<0.001), with the softwood tree species being the least L,. The

., &/em’) | holocellulose concentration (H_,% ), and holocellulose density (H,, g/cm’). The results indicated that

ratio of lignin to nitrogen concentration (L_/N) ranked as: coniferous species > hardwood tree species > softwood tree
species. The L, during the initial three years of decomposition increased for all species except for T. amerensis and U.
Japonica, but the changes were insignificant (P> 0.05). The H, and L, decreased to some degrees (P<0.05), with the
minimum loss in the coniferous species and the maximum loss in the softwood species. The L /N increased during the
decomposition for all species. The normalized R, to 15 °C of the CWD temperature (R ,) differed significantly among the
tree species. The R,5 for the broad-leaved species was higher than that for the coniferous species. The temperature
coefficient of R.y,(Q,,) showed a similar trend among the tree species as the R, fluctuating between 2. 41 ( coniferous
species) and 2.71 (broad-leaved species). After the three years decomposition, the R, decreased for all species except for
the L. gmelinii, A. mono, and F. mandshurica. Overall, the R, of the softwood species decreased by 32.0% , and that of
coniferous species increased by 23. 1% . Additionally, the Q,, increased for the coniferous species, and remained relatively
stable for the broad-leaved species. The R, was positively correlated with the H_,but negatively correlated with the L and
L./N. The changing rates of R, during the initial three years were positively correlated with those of H,, suggesting the

major contribution of structural compositions to the changes of R, .

Key Words: downed log; lignin; cellulose; respiration; temperature coefficient
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2.1 HURTER A LS R o 1 AR 4k

£ CWD WIJE B (2005 4F) , 11 AR L, H, LA H AR EZR (R 1) . KRR R LR
e R HHF A 90% VUL SR AR E B4 AGR S (K1), LAFEN 26. 5% , Horok g K (39.3% ),
FHER/IN(18.2% ) BT SR JG # B 2. 15 45, LASRLIK I K (0.25 g/em®) , {HE/IME N A 246 (0. 09 g/
em’) SEYE N 0. 14 g/em’ . BARFE R B R LA L AR, H D% Bh7E 53. 6% (/KHIHN) #174.5% (A
He) Z 0], S48 65. 8% ;1M H I ZEHE A 52 i Bk fi 51 (0. 46 g/cem’ ) | ZLHMARAK(0.26 g/em’) . L/N SHLH 4
R RR (191) > 8 i A4 Rl (170 ) > B R ARl (80) B4 (K 1) o

F1 HFX CWD WEHER S HMN T ES T
Table 1 ANOVA table of the effect of tree species on CWD structural components

SRRy 2005 4F 2008 4E (2005—2008 4F-) /2005 4F

Structural

component H df F P A df F P A df F P
L./ % 10/103 9.0 <0.001 10/251 4.3 <0.001 10/103 0.5 0.848
H /% 10/103 8.2 <0.001 10/251 3.5 <0.001 10/103 2.2 0.027
Ly/(g/em®) 10/102 12.8 <0.001 10/251 16.2 <0.001 10/102 2.4 0.018
H,/(g/cm®) 10/102 18.8 <0.001 10/251 20.1 <0.001 10/102 4.6 <0.001
L/N 10/103 9.5 <0.001 10/251 44.7 <0.001 10/102 2.5 0.013

Lo Ho Ly Hy R L /N PR TR &k SRET AR & ik R BUR B G R AR BR & B N Sk b

100% — 1 I 406 4350
4
AR 4300
80% ~ LS A AB alps T 10
° g AR Bc| B 8 ~ 250
7% .1 Ho04%
£ 60% N i : \ S
5 o % N . < 4200
= % . ks NOE >
5] % N K -'.\ & z <
e NENE AN 03 g N}
L] % N BN R 150
& 40% g =§ =§ @
4 N E N B 0.2 4
7 =§ =§ ¥ Lo
% N K NN K
20% ’ .§ N 0.1
NN N T e
0 AV B AN K 0 1o

H, .
ZERYEZH 4) Structural components

El1 2005 F 11 1#F CWD HEHER S E=E
Fig. 1 CWD structural components contents for the 11 tree species in 2005
BH,CY,HB,HS,HTQ,LYS,MGL,SMQ,SQL,SY,ZD 4333/~ EH#E B ff B HE 200 SRR i 52 Bk LR K A LLiAs 26085
A—D FR B EMEZEFHN (a = 0.05)

253k 3a S, 2008 AEA[EAFE] L, H L, H, L /N EARE R B (R 1), 1EE R, K5
PP (BT SRR, K BHATD AN AR AT AR A ) L WA 380, (H AR AR R K (81 2) SRR i) L, A8 A R A 5 1 2%
H(P=0.848) ($ 1), HHBERINATHARE ANARCIE AR, WS- SBER T | [ AR g A 14, &+
MR RIS N RE(E 2) , BT RRR LA H AR R AN, SRR L, 3005 d5e > (8. 1% ) , S0k L Jdi/ Vi &2
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(61.9% ) o H,BALRPEENAE 18. 1% ( DLLTEMAN) F163. 6% (FAME) Z 0], AREIBFE L, F1H, 28R 2% 5 5
FH(R D) BB D LA H SRR 2, SRR e b B H BUR BRI T L, o B AR R
L /N AR 2B MAME K IR 2 (130. 1% ) , Bt K (16.8% ) (K1 2)
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'\\\\\\\\\\\\\\\\V
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A4 Change rate

-80%

=-120%

-160% L | 1 | 1B
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2 SfR3 F£511 1B CWD SRS TN E
Fig. 2 Changing rate of CWD structural components for the 11 tree species after 3-year decomposition
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\({18 400% 3 ? z ? A)%
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= 7 2101 YA A\ 11 7 =
= 7 = A 2\ W »
< 2l !,‘ -80% g g é g g 5 g é —a0% &
Y % % Y %
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FEIERXIESFRE g OELE R RL EXRE
o §E2ET K EI# o % 82 & 1T H 3 i
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#Fh Tree species

B3 2005 ££70 2008 £ 11 M R 70 QBT
Fig. 3 Changes in R 5 and Q,, for the 11 tree species from 2005 to 2008
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) ,2. 32umolCO, m 57" (2008 47) ) e fik, £l 3a B, BRISLETENTF , CABANK HAIAL , %W Fh R
TR BN, i g b e % 35 69. 0% o SVRF R AKEH RN R 9800 T 32. 0% , T4t 4 Fif
R IEINT 23.1% (F 3),

2005 4 Q, BEBNTE 2. 25 (X495 P ) —3. 18 (S Bk ) Z [H] 5 T 2008 4F W S 7E 2. 22 (A KM ) —3. 67
CEIBRIR) Z ], Zeacd 3a B3, EERHRIRI Y Qo EVAHE SR 30. 9% , el mHAR D WA R AN AR (181 3)
2.3 HIARJTUER AT R 4R 5 B AR A3 D6 R

2005 4F R ;5 H 2 B EFFAG, 5 LA L/N BB ETHEE S LA HZRHEERRNRE; QU5 H,
EIIFEAICOCR (£ 2), 2008 4FE R 5 H 2 BEIEAC, MY L 28 EAAHIE; Q5 ER CWD 2541
WO TE R BIAHSCIC R . 3a W] R ARG H AR E BERYIER IR M Q,, IZL R G451
BT AR T B B A R (R 2) .
3 g
3.1 AR SRR S i AR rh 5 R M L oy B A 25 R

R SBT3 1A (14 2H BB 53 B G L 18] 2% b 38 b 52 Wi FL A3 i 8% . Weedon 5255 T 36 J SCHR & IR F-HE4)
(453 et R AT R, b i 2 R 5 3 3 i e S e LA R 2 R v R AR
CWD HYATZR & it WY AT TR ] ip R A RO A AR (P 1) |, 3R] BB S BRI AR Rl CWD 0 I I8 58 A A 1
(E3) Ayl 3a iy ik mie K7 BRI

2 2005 F£702008 £ R s 0,05 CWD SHER S HEXRE
Table 2 Correlation coefficients between R, or Q,, and CWD structural components in 2005 and 2008

A Year ARt Variable L./% H./% L./N Ly/(g/cm®) H,/(g/cm®)
2005 Rys/(pmolCO, -m™2s7") -0.663* 0.623* -0.682" -0.473 0.135
Q1 -0.247 0.143 -0.427 0.199 0.721*
2008 R,/ ( pmolCO, -m~%s7") -0.724* 0.801 -0.490 -0.342 -0.107
Q1 0. 462 -0.434 0.392 0.212 -0.001
3a WAEfLF Rs/ (pmolCO, +m™s7") -0.414 0.613* -0.184 0.021 0.275
Q10 -0.001 -0.012 0.071 0.468 0.439

ok P (a= 0.01); = BFH(a= 0.05); 3a BIZEILE N ; (2005—2008 ) /2005
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