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Temporal dynamics of coarse woody debris respiration for 11 temperate

tree species

ZHANG Limin, WANG Chuankuan™ , TANG Yan
College of Forestry, Northeast Forestry University, Harbin 150040, China

Abstract; The relationship between CO, efflux respired from coarse woody debris ( CWD) decomposition ( Ry, ) and
temperature is basis for estimating annual Ry, in forest ecosystems, and changes with tree species and time. However, the
temporal dynamics of this relationship is not clear. In this study, we measured the Ry, of 11 major tree species in natural
secondary temperate forests in northeastern China using an infrared gas exchange analyzer (L I-6400 IRGA) to examine
temporal dynamics in Ry, , focusing on the diurnal change and response of Ry, to temperature. The tree species examined
included Betula platyphylla, Populus davidiana, Tilia amurensis, Juglans mandshurica, Quercus mongolica, Acer mono,
Ulmus japonica, Pinus koraiensis, Phellodendron amurense, Larix gmelinii, and Fraxinus mandshurica. The results
indicated that the diurnal variation of Ry, showed an overall bell-shaped curve during the growing season examined except
for July and August, mainly driven by CWD temperature at 10 cm depth ( Ty ). The maximum Ry, occurred between
13:00 and 15:00, substantially delaying to the maximum daily air temperature (7T,). In July and August, the diurnal
changes in Ry, displayed non-peak or multi-peak patterns, less responding to the temperature change. The mean Ry,
during the daytime was greater than that during the nighttime for all tree species. The Ry, was positively correlated with
Tewp and T, (P <0.05). However, the Ry, was more significantly related with the T, at 2 hours before the measurement,
rather than the instant T, , implying a hysteresis response of Ry, to the T,. The temperature coefficient of Ry, ( Q)
averaged 2.61, and changed with tree species and seasons. The Q,, values varied from 1. 74 for B. platyphylla to 4.20 for

Q. mongolica, tending to decrease with Ty, rising. We suggest that accurate estimation of CO, emission from CWD should

EET B : B2 25 AT LRI LI % B35 H ( 200804001 ) 5 5K« +— - F.” Bl L #451 H (2006BAD03A0703) ; [EI K B SRF}24 54 W gh
H (30625010)

& H H5:2009-04-29 ; 1&1T H #§:2009-07-10
* W iRAE#H Corresponding author. E-mail ; wangck-cf@ nefu. edu. cn

http ://www. ecologica. cn



12 3 FRANGL 45 11 PR AR AR AR R PP R Y B[] 3 25 3127

take the temporal and inter-specific changes in temperature sensitivity of Ry, into account.

Key Words: coarse woody debris; respiration; temporal dynamics; temperature coefficient; temperate tree species
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Fig.1 Diurnal changes in Rcwp , Tewp and T, for the 11 tree speciesin different months
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A ERPEEE 5 A BE Rew T di M ELBIE K (67% ) ,7 A F1 8 A4 & 1 Lu Bl /N(54% ) o M 11 A4~
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Table 1 The proportion of the daytime mean Ry, to the total daily Ry, for the 11 tree species in different months

l\i Iﬁl BH CY HS HTQ HB LYS MGL SMQ SY SQL ZD :‘I;ji{f ﬁié;ﬁ)ﬁ
5 0.61 0.62 0.74 0.72 0.70 0.70 0.70 0.64 0.66 0.63 0.65 0.67 0.04
6 0.52 0.62 0.73 0.71 0.62 0.69 0.61 0.66 0.65 0.64 0.51 0.63 0.07
7 0.47 0.53 0.58 0.61 0.54 0.58 0.52 0.56 0.55 0.52 0.46 0.54 0.05
8 0.52 0.53 0.54 0.58 0.55 0.51 0.53 0.54 0.58 0.51 0.56 0.54 0.02
9 0.44 0.54 0.67 0.74 0.58 0.58 0.54 0.62 0.55 0.52 0.49 0.57 0.08

FH{E Mean 0.51 0.57 0.65 0.67 0.60 0.61 0.58 0.60 0.60 0.56 0.53 0.59 0.08
FrifEZE SD 0.06 0.05 0.09 0.07 0.06 0.08 0.08 0.05 0.05 0.07 0.07

2.2 RFEED Reyy HEK

WA 0 R HAZEAE R BE M Roy, (P <0.001) (R 2) o ARIMFE Reyp 27 BE (2 =0.05) , 3
i SMQ 2T Reyp (16. 98 umolCO, -m s ') &, HB -1 Reyp (2. 52umolCO, »m s 1) F Ak, B & 25
HW6. 7T (K 2), BIKLEE, RHRFE Ry, 2B 25 T4,

ARAGH Repp ZR B4R (E2), 8 A R2 Rowp BT ESH—N Tewp fEHHER
ﬁJ\B(JSIZﬁJ RCWD( 10. 34;,1,m01C02 em %s! ) %%— ,5 A ﬁ:} Table2 ANCOVA test on Ry With Ty, as the covariate
(7 Rog (4. 1pmolCO, - m s ™) Beflfo Reyp A My J2KE I p P
I‘E—J%/X_ﬁ:/ﬁtmgglﬂmﬁﬂﬁﬁ9syv /X_ﬁ:/ﬁt%jt9;ﬂ:‘ 8 H'ﬁj\xlz‘ Eﬁ} Month 4 61.82 <0.001
¥ Reyp (6. 78umolCO, -m s ) & 5 A FH Reyp M Species 10 392.34  <0.001

(0.76 pmolCOz'm_2°s_1) 7 8.9 ,ﬁ;'z; il SQL A AL, B Ay x #Fh Month x Species 40 16.49 <0.001
IN,E 8 A FH Rewp(23. 02umolCO, »m s ') 5
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Fig.2 Grand means and coefficient of variation (CV) of Ry for the 11 tree species
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3)o FWF In(Reyp) 5 Teyn KR M R?LA CY £ (0.557) SQL A (0.261) , FF-H) R*(0.40) H In(Reyy )
5 TR T R*(0.34) Fo SR, Rewp Xt Ty BB B B WG P o Rewo 5 EHI 2 AT 2h MSIE(T,_,)
BJH56 R Y], 2P R*350.40(£ 3) .

BEAh, E BT In(Rewp ) 5 Tewp Z 18 [FEIH 3 R B9 R BEIRBE TR TR 5 A O MBLA R B (R =
0.223,df=1044) ,7—8 A2 (R =0.078,df =1185),7 A# MGL F18 H{ BH 5 LYS f In(Reyp) 5
Tewp ZIEHEIHRRERZ AR,

Q. fEHBHTE 1.74(BH) F14.20(MGL) Z 8], ¥4 2.61 (B 3) . BT F , EHBFE Q0 (E(2.63)
FA AR 0,01 (2.52) o 7 At Q0 FHME(2.03) HAK,8 AMh Q)0 F¥ME(3.67) Fi. B QEAFE
BE R MRS, B QpES T ZRIEA B ERRKR (R =0.001,P =0.78) , AFRBF ALK
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®3 N ARME RewpS Town T Ty HIEIAFTH2

Table 3 Regression equations of Ry, against Tcyy and T, for the 11 tree species

o FEARL Rewo—Tewp Rewp—Ts Rewp—T4 -2
Spocies Sample bo , | DERE . RERE . RN
sizes R? 0 1 R? 0 1 R

BH 523 0.273 0.088 0.268 1.05 0.045 0.22 0.861 0.054 0.313
SY 517 -1.922 0.133 0.47 -1.046 0.078 0.459 -1.12 0.082 0.495
7D 522 -0.12 0.093 0.408 0.875 0.038 0.215 0.657 0.048 0.351
HTQ 515 -1.23 0.112 0.279 -0.578 0.066 0.393 -0.623 0.068 0.401
MGL 524 -0.259 0.102 0.266 0.751 0.051 0.225 0.652 0.055 0.269
SMQ 517 0.74 0.093 0.534 1.635 0.045 0.495 1.523 0.05 0.597
CY 518 -0.596 0.12 0.557 0.663 0.043 0.4 0.612 0.046 0.433
HS 522 -1.815 0.134 0.532 -0.785 0.068 0.544 -0.853 0.071 0.579
HB 521 -1.34 0.099 0.398 -0.426 0.005 0.284 -0.543 0. 056 0.356
LYS 515 -1.435 0.131 0.429 -0.207 0.056 0.326 -0.377 0.064 0.413
SQL 519 0.148 0.111 0.261 1.604 0.038 0.128 1.517 0.042 0.155

B RIIERA :In (Royp) = by + by x T, by by R FIVE R BT 4% CWDL0em WRIREE (Toyp , C) VR (T, , C ) ST PI/
IHIACHR Ty, C) shn  FLARRRC, A 10161 43 B 4K F- (P <0..01)

10 10
n=>5 n=11
8 8
6 - 6 -
Q
4 o 4
2 - 2
0
BH CY HS HTQ HB LYS MGLSMQ SY SQL ZD 5 6 7 8 9
#Hh Species B 4y Month

B3 RewpiBERB(Qy) KR EIFD A 418 bL 52

Fig. 3 Inter-specific and inter-monthly comparisons of the temperature coefficient of Rcwp ( Qo)
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AR . BHNEE TRt E R HE K A AR A B At T R e e AR Y . REFSE R,
CWD E/K BN Ry M— M AER BERFER 702 ZERERE K 7—8 AM ReypT Tewn KIAH
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S0 F =% BTSSR, AR R R oy 284 K17 (028 (0 BB — B B0 Y R )5 , B3 70 W 1
HHIAE T8 Ao [HEAFMFE Reyy LA B EHAR:BH, HTQ, SY, ZD f Ry, M ;HS,HB 25k
AK;SQL F1 SMQ B 7t AT JEE FBEALLF 3 AN : (1) CWD [ 43 35 3R B B[] FA Fb A W AR
o CWD 7 B S5 A2 Rp 22 06 AR T 2RI M B S TR, LU ADWE , Tk , 3 B R S5 W R A 5 B W)
PRI , T2 % — S5 AL A WA AL S I W TS M R RIS R 4L U R L B TRl &2 3 R 4y
R RN BEER . FRESPIITRIUEBIMEER(0.0275a ") I K FLLH(0.0162a~") o F45h, [l —
TR 0 2 AR SR UL BB (] T 2 o AR ) CWD Hh 3R 40 JE 2, Tl AE Wy A A8 T SR bR 5 Bl I [ ) 4R
CWD H i BRI MR B R, A AR EURE R R , AT 0+ 18 22 o (2) T )R Rl S 3R 2 . i
Rewo B WA H 325 (B 1) , ABFF R Rowo BBRCOFIME, T 5 = % (OBFF0R F R B 3 — i JE]
ReypBEIHE . (3) PIURIUBEFE MBS A ] B R2E o RT3 SR FH B9 S P 18] 2 3 O 90 8 2830 , T/ 2 >R
IR LIAR N AR S AR AR B R - ARFIAR I 25 3l 4 BFST b P28, AN TRIAREL 7K B2 10 Ot R AR
HINEEHIZE T BTN Rewn KL
3.3 Reyp SIRBEZ IR R K EIZhZS

R ey Yot 15 BE 25 A BB A — BN AE A o ZEAN IR FRRLBE R 1 T, R o TEAE B AN [ A 1 BE SRR o
AU HEERER TR, R SREZ KR RE—ERE EXB THA, XEREVTERE
fgHSA T R Q R AR AR 2%, AU S IREE JKAMREUAE 6, BB R ) R S RO |
WP JES A ) R R Rt S P AR AR R i

T B ATRRBE B X 2 BRERF67 A I 3 B Rl R, T SRR AR R — 1 Q. IF
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wE,
4 &g
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