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Regional patterns of soil respiration in China’ s forests
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Abstract: Regional patterns of soil respiration in China’ s forests were analysed using published data from 62 plots. Rates
of soil respiration were found significantly correlated to mean annual air temperature, mean annual precipitation, annual
aboveground litterfall and aboveground net primary production. Q,, values of soil respiration showed significant negative
correlations to mean annual air temperature and mean annual precipitation. Root respiration and litter respiration were found
positively correlated to soil respiration, and soil heterotrophic respiration and litter respiration positively correlated to
litterfall. Soil hetero- and autotrophic respiration were found positively correlated. Contributions of root respiration, litter
respiration and mineral soil respiration to soil respiration averaged 34. 7% , 20. 2% and 50. 2% , respectively. The
contribution of mineral soil respiration to soil respiration showed negatively correlated to mean air temperature and annual
rainfall, and contribution of heterotrophic respiration negatively correlated to annual rainfall. Root contribution to soil
respiration increased initially and then gradually steady with increase in root respiration, following a symptotic curve with

the limit value of 45.9%.
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Table1 Mean values and variations of soil respiration in China’s forests

BA4in SFHE Mean /M Min. BARAE Max. PR SD

SR(tChm~2a1) 62 9.755 2.360 30. 190 4.980
Qp 48 2.65 1.33 5.53 0.78
RR(tChm~2a7l) 31 3.677 0.310 14.340 2.750
IR(tChm~2a71) 15 3.196 0.850 8.270 2.312
MR(tChm=%2a"') 9 6.554 2.880 10. 900 2.217
HR(tChm~%a') 31 6.210 1. 800 15.850 3.158
RR/SR(% ) 38 34.7 10.0 65.0 12.2
LR/SR(% ) 26 20.2 1.7 49.0 12.3
MR/SR(% ) 13 50.2 25.1 69.7 15.4
HR/SR(% ) 31 65.2 46.2 90.0 11.8

# R SR\RR.LR MR HR 5 HIFoR L HF AR R IR M BE BT R WP R 5P R AE B EKE SR, RR,

LR, MR, HR represent soil respiration, root respiration, litter respiration, mineral soil respiration, and heterotrophic respiration, respectively; | [q] The

same below

et 153
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Fig. 2 Relationship between soil respiration rates and mean annual

air temperature
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Fig. 3 Relationship between soil respiration rates and mean annual

precipitation
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Relationship between annual soil CO, efflux and annual

litterfall in China’ s forests
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Table 2 Correlation analyses on soil respiration in China’ s forests

SR Qo RR LR MR HR RR/SR LR/SR MR/SR HR/SR T P

SR r 1 -0.442  0.929 0.683 0.394 0.947 0.371 -0.012 -0.443 -0.371 0.378 0.647
p 0.004 0.000 0. 005 0.294 0. 000 0.040 0. 965 0.232 0.040 0.008 0.000

n 62 40 31 15 9 31 31 15 9 31 48 31
Qyp r 1 -0.394 -0.397 -0.306 -0.487 -0.101 -0.271 0.537 0.141 -0.685 -0.686
p 0.031 0.180 0.422 0. 006 0.553 0.277 0.058 0.456  0.000 0.000

n 48 30 13 9 30 37 18 13 30 35 27
RR r 1 0.636 0.055 0.760 0.626 -0.020 -0.699 -0.626 0.481 0.511
p 0.026 0.889 0. 000 0.000 0.951 0.036 0.000 0.037 0.074

n 31 12 9 31 31 12 9 31 19 13
LR r 1 0.035 0.658 0.184 0.712 -0.713 -0.184 0.097 0.139
p 0.928 0.020 0.568 0.003 0.031 0.568 0.764 0.668

n 15 9 12 12 15 9 12 12 12
MR r 1 0.677 -0.640 -0.377 0.634 0.640 0.264 0.245
p 0.045 0.063 0.317 0.067 0.063 0.567 0.597

n 9 9 9 9 7 7
HR r 1 0.106 0.055 -0.113 -0.106 0.679 0.625
p 0.570 0. 865 0.773 0.570  0.001 0.022

n 31 31 12 9 31 19 13
RR/SR r 1 -0.082 -0.862 -1.000 0.128 0.345
p 0.763 0.000 0.000 0.532 0.136

n 38 16 13 31 26 20
LR/SR r 1 -0.693 0.253 0.257 0.097
p 0.009 0.428 0.237 0.694

n 26 13 12 23 19
MR/SR r 1 0.815 -0.806 -0.784
p 0.008 0.003 0.004

n 13 9 11 11
HR/SR r 1 -0.143 -0.650
p 0.558 0.016

n 31 19 13
T r 1 0.736
p 0.000

n 63 42

14 r 1

P
n 42

* ] TP R ERERKBEMNEEKE T and P respiration mean annual air temperature and mean precipitation, respectively

2.2 HEZFARTEFR O, E

W ZRAR SRR Qo fHATE 1.33 ~5.53 ZJ], FHE R 2.65(F 1), QuEHSFEHIBMENREKE
¥EBENHMERX, NS L EFRENAMHER(EK2),
2.3 HEFRAR L BRI B 4

o [ ZRARAR R IR RS TS 2 R B R SR R A 55 PR AR Ak JE B4 BI7E 0.31 ~14.34 t C hm ™
a™'.0.85~8.27tChm™?a".2.88~10.90 t Chm > a™'f11.80~15.85t C hm™? a™' 28], BB 5K
3.677tChm™2a"3.196tChm2a ' 6.554tChm?a™'f16.210 t Chm ™ a™" (F 1), PEFMHIBRITLEK

hitp : //www. ecologica. cn



1752

S

=

AR

¥ #H

28 %

5 1B RESAFHLRAMEAR, R Fi5 0. 86 (B 6) o MR M ERPIR 5 1+ P IR IS 2 5 A 2R AR 5%, (AR

RHUBAR(R® =0.47) (K 7).,

—
(o)}

y=0.4609x - 0.8784
R?=0.8631

,_.
I~
T

12 -

R ZE IR Root respiration (t C-hm™2.a™)

10 15 20 25
+HEEI Soil respiration (t C hm2-a™)

El6 MRFFRSTRFRMHLRR
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China’ s forests
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AR EY P 0 B9 22 57 VT BE S 4R 3 R VR ROK B 2 A K. ABTSERM, b E#R bk 130
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BB BEARMRENE B . NGBS 4007 39 QIR - 0P 0% B S B A 3 T 2
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X SREFKRR SRR EHRBZELAE X, FE2 EH, REFARSESEKE R B Z6 EH
%o (AT S o E 2 R S KK B XM TR RBRSE, I 523 RE - L5 5
AE ISR AR LM TAE R K B G5 R R ™, Ze B ek B 0o 2 B 20 bk 3380 % B0 B M B S K
SEAE e E A 2R SRR 5 SR AR SR BRI R, 45 i o E AR SR AR R SRR AL Q1B
H1.36, XEHERITIE " PIocBI 2Bk 40P AR E SRS Qofl e 1.57, XFh2 RN aES
FrBFFEEg REAR A %,

o ZR AR IR SAERE Y 2 BENIEM X, STEAMRRE E AR TR ER S HEAREYER
EHREIRE - o KRS AR B D LR RE — A BEIRYE X, MEREY
BN, 33 WO SR 0, T SR 4

A3 ZRAR SRR S 2R A O IR R B TE AN G AR, 35 BARAE 2 BB — AR IR T 4 2
MRIIEY = BRI RAE Y B (PR ) A %, S5t BB AE— 30, 10 BRI ZRARAE A 2 45 o - 00 105 38 22 o
A I FUbR LA 7 7 B R T 00 ™ 5 it 2% bk 38 50 P I 2R K 5 A AR B A K BRI v B K ELIR S
SAUBIETAMRE TS EE %1 s Trvine F1 Law'™ S Hb T 47 A0 250 75 M ( Pinus ponderosa ) BRI 1 3EMP ,
WAL A BRI TR, B A E R ARSI AR RWE MBS RIOBEB, B
Weber ™ WLZZ 3] 447 bk - 498 00 18 22 s T M ABL b i B 38 2 7= 7 9 b 548 4 ( Pinus banksiana )
Raich "™ WIEE 3 B 4= 7 ) B9 B R SR 2R AR LU B 7 /7 9 NPP %5 86% ,{H - WP i s % H&5 36% » 7E Michigan
R HIFN Alaska SEHIARLEERN M 1A= 7= 1 5B 25 R IR R MR HEMD) 9 33 Pep  i o

SRR B, 1 E 2k TR SRS R 2 B A X B8N, RN EE SRR R E
34, AR VE Y B TR 1 3 0 TBCA BIRE AR, 2R E S MR B4/, T3P 2% TBCA 54804
EYI RN XA BEEME 2, BRI R EN AT RS TR ERNESREN B EH
—BBIE™* . Giardina il Ryan 7883508 5 v 4 8 R EE A T T H TR ST 20pk ) TBCA , ELABATTIA H i
REMTF C FERERBHMBIZTX, Ti5 TBCA SHEWHE IR XRZE X, Davison ZHH5IEHN, R
s bR LRI SRR Y B AR B E MR XA A SCE X HIE R 2 R E R4 /4
W TR S AR I L P S AR VR B AT IEE AT R0, LR SRR VE M B IR E BB M X, B
FEERHAEXHBEE(y= -5.272x +19. 902,R2 =0.141, P=0.255),

3.2 PEBMTETE Q&

AP RIST IR E Qo ETEEZE 1. 33 ~5.53 28], X F Raich A1 Schlesinger 3% 975 (1. 3 ~
3.3)™ | i4+F Chen F Tian fREHITERE (0.9 ~14.2) s, F PG Q0 (/N 28 N T B P IR
HHERR R B, ERRFHRN TR T, A X PR (EHE &4 4) XHRE KSR SR B AT E
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SR, P E ZRAR IR Qo (B SR B A et 34K, 3X 5 Chen 1 Tian B G M/ WG R  ERH
P ERR Q0 IR BUER o iR B BB TR Qo [EAE LAY 36% |, T fof SRR M AE A AN BB B R 13% 938 4k M —
I, Quofl SRR X R S T RE 5 + HEIP R 2 B 200 QBB B Z A %, Janssens %515
H,QuEAR R EXHEE SR —FEE , T2 HEE RAEYEANE M K F A E TR EE LS
F 0 Xu Qi IR Qo 5 TR E FIK 4 BB HE %, i H. Sierra Nevadan forest A RIMEE K Qo HINE
TRKEAEAL T, MR A0 S A P O I T Rk SBEEL B Fme AR — T T L A 2 R B e T R
WEAE S RE LB BT, BR—EBIRERR, TR KX LR Q 88 —EFm™ > BE
KFEKEXT QBN M ITCA T . AR, o E R HIEIPR Qo H S5EKFEKE R BE ML,
TIEIFE Q fE SKKE MM X LRER T REFKEKE SKBFZEZBAA R, IR R SHEKEE—E
FEE ERBLT £ 3KREE X, BFEKEST IR Q, B MYLIEEE T H—BH5R,

3.3 HE AR IR A4

AT AR R IFIR RS I E R 5 IR R Ja] , KR R S R R A 2 B IEAE R, R T IR
W I A5 2 53 157 i - S R g 38 T i o, S AR SR P AR I R R L PR R KA M A (R AR 55K
WP ) 38 R AR TR T RSO & 7=, E M BEYE A 7= 3, 3Bk R &4 3 im . AR H
Hh [ ZRARAR R 5 - P 2 5 B B St 5%, 3X 55 Bond-Lamberty 5557 3% Bl 23R AR RIF IR 5 1 0P IR
BRI R AR, = =7.97 +0.93R%°, R*=0.87, P <0.001) %!,

AR AR LIERFPR SREYE R B EMX, BAEXER T HEPR SRAE WY HEEMNE, &3
TR 75 ] O S AR PR o B SRR A, (B TR BB R B (RPN 0. 44,1 8) , R T &Y
5+ R R0PR LRI R St A R £ R B b B RE BN, B BB T R E
b F R R, M B3 ERED R SEEMMBEN EFRBEMS, AR, % ERR S
FEYRE BERIERL(R EIL0.61) s MR HEE N 0 it , AW MAFT B REN 1.1, BETFT 1, EHT
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H B B RTE I R PR AR AR IR IR A o SRR I o - SRR B L 38 4E 43 O 20. 2% \34. 7%
50.2% ,3X55 Sulzman B ##E Douglas-fir FREHR 7R \Hb_E IR 1 0F IR A0 T 98 ¥ P 5 48 0F IR 19 TR 43 31
4 23% \19% F 58% " ; Rey SR EAFI B (coppice oak forest) HRZR i F 83 YIn iR 03 T ¥4 % 5t +3%
ISP F) FE R 73 B 23.3.21.9 i1 54. 8% BILERARL . {85 Bowden iR B R MR SAIR R 3 L%
YR R R 8 7 I TR B 33% , 37% F130% WA RAE R,

Hh [ ZRAR 1 SIFR HAR R PR o H S 10.03% ~65.0% (3R 2) , 5 — M ARIE MR R IFIR & 30k
iy 10% ~90% B9%E SARM" 5 b B ZMAR VR BT o LGS 29(8 K 34.7% , S5 55 JE Bl AR IR o5 3380
H A R BT 40% ~60% AH HLARAE %,

Bond-Lamberty % & AR & PP 7 1 3BIFIR L ) 5 1 80 ik B 2 BTE LR R, F X BT T A
(R*=0.38)"1, AT INE KMEH: B PG (BABIE R, 1R R IRIR (& 98P b i) 55 4R 2 WP 6]
M2 BHEHEL LR, B[R 45.9% o 1B RFR T G R XA BIRA TR AR5 557 PR
I8 1 3T I B B AR A R AE A R 25284k, B 1 P 0 A /N e, AR R R IR T o B BRI, B S R R S 3
KRR AT I B T AT — R

FIRABRR SR TR R, P ERM SRR ERE Y & & 3B B 31E R 25. 8% , HEK
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2o BRI AT IRCGA B 45 RAIH X R W B BIA FIMX URSA M . DIER AR TS, B
PR DRI AL [FIBR AR SRS R P 7 B S B Mk 7 TRGA SR B RRIE T7 8 K, IRGA Bk IS AE-,
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