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Abstract; In order to ascertain the carbon emission rate of total soil respiration (R,), including soil microbial respiration
(R,) , root respiration (R, ), litterfall respiration (R,) and their response influence on soil temperature and water content
of four typical primary Korean pine forest communities at the Xiaoxing’ an Mountain, trenching-plot and infrared gas
exchange analyzer approaches were used to measure soil CO,during the growing season. The results indicated that R, R, ,
R, and R, of four primary Korean pine forest communities changed obviously seasonally. R, R, , R, of four communities were
higher in July and September, lower in June and October. On average, contribution of R, to R, was 58.8% , ranked first
and the second was R, (26. 5% ), the third was R, (12. 5% ). There was significant correlation between R, and soil
temperature in Scm depth in all plots during growing season (P <0.01). Q,,of R, and R, was 2. 88 and 2.23, respectively
showing that the root respiration was more sensitivity to soil temperature than that of microbial respiration. The average soil
respiration rate in growing season of the four communities ranked; Tilia- Pinus koraiensis (6.38wmol -m *s™") > Picea

2

sp. , Abies nephlolepis-Pinus koraiensis (6.32umol-m >s™') > Betula costata-Pinus koraiensis (5.95pmol -m 2-s™") >

_2.

Quercus mongolica-Pinus koraiensis (2. 86umol + m “"). R, and R, differed among the four primary Korean pine

communities.
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Table 1 General situation of the four primary Korean pine forest sample plots

TR sy
#EK/m /em Ho HRFAH BE

RE 2 Sl R Tt/ (°) /()

h E
Communities type Main species composition me ?St Altitude Soil Topography ~ Canopy
latitude  longitude .
thickness closure

P2 ZARIN N T HEMK Acer tegmentosum T
Picea sp. -Abies nephlolepis- TEMEBK Acer ukurunduense 48.1293  129.1809 388 45—50 e :H; 0.8
Pinus koraiensis HAHE Betula costata )

ZKACIL#FIE Philadelphus schrenkii S35 F5
LILEAR /N Deutzia glabrata BT Acanthopanax

. . . BT

Tilia amurensis- senticosus T HEBR Acer tegmentosum FERE B 48.1314 129.1819 440 45—55 T 0.8
Pinus koraiensts Acer ukurunduense fA ¢ Betula costata . R¥¥ HP

A2 Abies nephlolepis 11§ 7= k2 Picea jezoensis

At Philadelph hrenkii, YGEE IR
fl‘f’iﬁ */Aj;t l-tfeutzia *Zﬁratal‘%%(;if;i %;;;ﬁlch? - 48.1309  129.1869 514 45—55 Bt I 0.8
P‘:’ u akcos ata- tegmentosum JEREBR Acer ukurunduense %1% ’ ’ HRZ .

pns roravensts Tilia amurensis, R¥3 ¥ Abies nephlolepis

SEHTHRALAAMR WAZRERS Rhododendron dauricum 4% F —
Quercus mongolica- Lespedeza bicolor MAKE Betula costata . %51 48.1293  129.1875 577 30—40 TBEE 0.6
Pinus koraiensts Tilia amurensis "
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Fig. 1 Seasonal dynamics of soil respiration and its components of four primary Korean pine forest communities
(a) BRLIAA K Tilia amurensis-Pinus koraiensis; (b) 52 5 #RZL¥A MK Quercus mongolica-Pinus koraiensis; (c) =¥ I LLWABK Picea sp. - Abies
nephlolepis-Pinus koraiensis; (d) tAHELL A Betula c -Pinus koraiensis
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MR 1 IR 5 A 3 A REUE R B (P <0. 1) A A RFACKR I BURA LRIF R . 9 A LAHER
B [ EA 3 APV JSTUR) 48.55% o 1R TIPS A 00,4 FHELAMARRY R, Rg L R 32 AT 8—10d
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3.2 HIERPIR R 5 TURRR R B AL
3.2.1 HIERFIRAS A TS

2 T, 4 Ff R ZDAABEVE AR K 238 4 3P I SR OB LT AR > W AZLIARAR > HRAELT A
> SEHRLIARAR . 7E 4 DNEEVE P IRIUN R, 8 L IEIF IR ) L Bl B , 35 7E 58. 8% . H A SiARLT
PAPREE TS By , Ry, R 35 i R 3 IF IR %) 73. 19% ; R 78 30T IR Hp BT (5 9 ELBIIR 2, S 38k 26. 5% 5 R, o5 ELAA1)
BN, F9H 12.5%

£2 AMBEROMEEERFEH LI EUBER (pmol-m s ™) REBEEM £ KMk
Table 2 Soil CO, efflux of the four primary Korean pine communities and the contribution of different components to total soil respiration in

growth season

LGS AR ST HRLLIAR PRMELLFABK PRRCY AR /NN
) Tilia amurensis- Quercus mongolica- Betula costata- Picea sp. -Abies nephlolepis
C’ﬁﬁ' Pinus koraiensis Pinus koraiensis Pinus koraiensis -Pinus koraiensis
omponent
W efflux/ il ratio W efflux/ ] ratio R efflux/ ) ratio W efflux/ Lt ratio
(uoolem™?s™) /% (pwolm™s™) /%  (pmol'ms”) /%  (pmolms7) /%

IR _— 1.57 24.68 0.49 16.94 1.99 33.58 1.95 30.81
Root rootrrespiration
45175% - 0.79 12.51 0.28 9.86 0.72 12.76 0.94 14.83
Litterfall respiration
ﬁiét% . 3.82 59.98 2.09 73.19 2.84 47.68 3.43 54.35
Microbial respiration
JE I R, Total respiration 6.38 100 2.86 100 5.95 100 6.32 100

3.2.2  ARKZ A SRR AR L T £ 5 SRR R BN S ARk

AT ) 4 FhR IR LLAAPRAE TR 287U A 2 1 SR I A% 21 7 % 1 338 P R 9 S iR B L 3h S 28 b B
AFE(LE2)

WL R AE 10 BR8] T B KIE, 240 5 BRI 75% o R K, FEATELE R 50% /2
A SRR R A SIS B . SR F,9—10 A#H RAE (4 55%) , RMEEIMET AR, 4
5% . ZBEEIAIH R IESA A B LRI 3 B BRI ), E KR4S R 70% . R, 2P
B EIETE  (E M ITE 7 AR W@ AZLLAMR R AN R, 5 HAth 3 A FEM- LI R, BY R, 2 B B ) BRI TR
A, EAEHITE 9 A, 290 BRI ) 54% WG 28 T RE, 8] 10 A9IF% % 4% £ 4. R,10 A¥IABI&AME,
Hi PR 2 93% o RE6 HE 9 AV 2B T FEEa% EMMEL MM, R 7E 10 AYRBIE&, & R M
79% o 6 AREAK, & R 43% ,R,8 A5, 2920 55% ,10 A5k, % 15% . R7E6 AKRES, & R M
19% , b J5 28 T RS2 2% o
3.3 LIERFIR KA A IR R B ] ) G R
3.3.1 LR EHAAS SRERXR

FEEEE AR (A 1) REF AR TIFRGE R 5 IR AR R R (KR 3) . BB HTR, LIE A
W % 45 FLAH 3P IG5 IR AR (P < 0.01) o RS ILRBIE AR & AR 4 13T IF IR 3 R F 3548
1L 58% Aty o R FHIREE RBU(AR 2) 4347 1358 WP W2 XoF TR B R R , R BR LT A PRAR PRS- 25 Q0 fEL (2. 88)
> TIRIFIRF-Y Q0B (2.47) > HIRHAYFRATE Q1B (2. 23) , 3R BIHR ZR P X 139 1R BE ) SN A% o
6 A4 A1 10 JRHAR L s R SANRMREHIA . 76 4 FRIGLIMEETE R, 5 15818 BE H] , PUMELLAA AR
B QufE(2.92) > HRILLIAMRI Q) fE (2. 82) > BZRIZLMME QW (B (2.39) > FEW LM QB
(2.23),
3.3.2 HEMREKHAS SEENHEELXR

G007 4 R R IR LLRABRIR]— V& 282U Y SO IR AV 25 B (], - 33 P W 5 9 2 B] (R AH SR PR 2R B2 (P >
0.1), SEEBRELIAMK, PREELLARAR, R LLIAMR, 2O AE K T LIS K BRI 3% ,37% ,
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2 APMBERAMBESHEHIBEEN T HABREE R, THEDHT
Fig. 2 Dynamics of contribution rate of different soil respiration components to total soil respiration in four primary Korean pine
forest communities
(a) B LIAMK Tilia-Pinus koraiensis ; (b) 2ty BRZLFAMK Quercus mongolica-Pinus koraiensis; (c) =¥ ASLLWAMK Picea sp. Abies nephlolepis-Pinus
koraiensis ; (d) IAKELLHAMK Betula costata-Pinus koraiensi

39% ,41% , HASEHARAAAMA FRES L AL, + 28 #m T, T ESKREFHENENEh, 2
EERRRETE 3% 2o , HIRIPIRAE AR, 241 2. 86wmol -m s ™1, LB + 3 S K B AR B B R At
AR 3 S K E X PR B R B — e W HIER .
3.4 AERKZE AT A SRR IS (B AR S

TE 4 T FIRLIIAMREE TE 6T B LI AA PR Y R B, 9 6. 38 umol +m > s ™' B 5 = B A2 LT WA bR AR HE
AMMREFABE (B 3) SEEIRAMKERBE ., 7ELIRIFREH 55, R AE 4 PR Y & 6355
Ko KK B LLIAIK > B SR > RHELL ISR > S BRI AR, PRHBELLAAARE) R K, M 1. 99
pmolem s~ (HE AR MLAMMERABE, ZRMLANMMK REA,H0.94umol-m s~ (HEHAH3 4>
HERMERADE . Sl PRI 1 338 S0P I K %20 43P I 3 28 351 5/ o
4 itig
4.1 AR IEIFR AL

G, 4 FPEEVE I 30T I BE 1 3R T AR S A KR EHIR T RN ES REM RN R
A —F B T—9 Ay TR R L6 AT 10 A 1 BRI AR, SRR AE R TE A K Z P i 3
SRR
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£3 TENBRRFEASERM Sem R® IR E B KX R

Table 3 Correlation between different components soil respiration rate and soil temperature in five centimeter depth

N AR

i Species Soil respiration rate Ro B R
SEMTHRELAAAR R, 1.0112 0. 8061 0. 5887
Quercus mongolica-Pinus koraiensis Ry, 0.7951 0.0832 0.6357
R, 0.5915 0.0834 0.5976
R, 0.4562 0.0765 0.5478
LR FARIN N R, 1.0514 0.1075 0.5403
Betula costata-Pinus koraiensis R, 1.0397 0.0833 0.5199
R, 1.0436 0.0875 0.6447
R, 0.6543 0.0874 0.5842
TBAR LA AR R, 0.3251 0.1038 0.677
Tilia amurensis-Pinus koraiensis Ry 0.3837 0.0715 0.567
R, 1.0289 0.0894 0.6232
R, 0.9876 0.7653 0.5534
PR AL ZAR NN R, 0.8101 0. 8740 0.5449
Picea sp. Abies nephlolepis-Pinus koraiensis Ry, 0.2988 0.0767 0.5122
R, 1.1371 0.0876 0.6389
R, 0.7653 0.8632 0.5537
WSt WE(EHY BUAE O FI 4 (0. 56 gC-m >h™'), 4 Fi .
LTHABEY REGUE(ELS R, OWE(E A FBHE, I RXE T b
RIS BB . 7 Ao 5 e T S [ T % 285 280 ] g ] B
N U RO RS TR TR S LU T
UM ST BUAE O AR O A LA 3 MEE 2 2 4
WSS ATAR O ARIRE X EM. $aiE £ 8o
LLAPRIN T AP IR A 3 A RRERTIE A ¢ 22
BE(FE3) . BN BB iy &
0

RS ARLABR) B It RS SR A K BRI (10 A
3) ARFFIRT R, B STRREE K, TiAH MMk (Z 8 s
FABK) AR XS R, i STk BB BAE 9 A9, BJE R
BFRE(E2) . Wang 215 b/ N2 I8 AR 3K A
W 6 F ATk (RLIE LT RS A TAK) FIIR A ARBF T R 3L,
- SEIP 5 o U A 6 0y, 5 i SR s
AR 8 AR, Lt X I I 2T WA bR - SR I
W HHBAE 7 H 43 (0.32gC-m >h ) ) AT LA b

Rh Rl‘ R|
FEVE A Community type

B3 EKFIEFRERHEANEHEXBANESR
Fig. 3 Variation of soil respiration and its components between
communities in growing season
HORE BRI R RR 2R A BE, AR FRERERBE, K
CESSS T LS e E 2

XA R BRAR ST B R I 8] + SRPIRAFAE 22 5 . X AP R RN, AR BE | H 3Kk 73 | T 3gAs bk il A
YIRS I , L SRR BRI R A B

ABFFE D, KT B LI ARG 725 P RAEFA S 0.27 gCom > h ™ i T F 1Lt X AH [R5 26 2
) L IERPIRAE (0.21 gCom~>h ") " ATREAYJFIE 2 — 2 i TIPSk 125 5 AU (3 1) L8 IR BE IR
REELMA T KAW7 AfGH LR AR, =R AR E R RE T AV 0 AR R R
A B , B8 I - P I A PR SR A B BRI/ 208 Y IR BE R AE 8 A AR A BBy, £30F
WAE 9 AVIAFIE(E, RS T HRE . XATRER 9 AW LR B MR G R FEM T LR R. 5
SN 5K LA [R] R LR v - SRp I 2 (] 59 22 )t P RE R Fh TSR ROk AN . R A LBk Se
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