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(1) EHEEHURR P o> Ea A B0 AT G S5 S22, O H R @ 5 2 (A) KT IERUZ (B) 76 4 PR 2D, 5% 12
CTAMPR - B BB Y 53k 8 30 5, BB LT AR /1N 5 3 HLAR 1) e 3 5 B LR 3% M B 3R C/N 2 8 31
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SOC decomposition of four typical broad-leaved Korean pine communities in

Xiaoxing’ an Mountain

SONG Yuan, ZHAO Xizhu, MAO Zijun* , SUN Tao, HOU Lingling
Key Laboratory of Forest Plant Ecology of Ministry of Education, Northeast Forestry University, Harbin 150040, China

Abstract; Decomposition of soil organic carbon is a critical component of the carbon cycling in terrestrial ecosysytem. A
90—day laboratory incubation was conducted to measure CO, evolution from four different korean pine forests in Xiaoxing'an
mountain, and the data from the incubation experiment were fitted to a three-pool first-order model that separate
mineralizable soil organic carbon ( SOC) into active, slow and resistant carbon pools. The combination of laboratory
measurement and field experiment were used to investigate SOC content and turnover rate in different forest stands. The
results suggested that: (1) Although the decomposition rates of SOC vary widely in the four typical primary Korean pine
forest stands, the dynamic change trend of decomposition was similar with the rapid decomposition in the initial incubation
stages and slowly declined and tend to a steady state in the end; At A horizon, the decomposition rates followed the order
Picea sp. -Abies nephrolepis-Pinus koraiensis forest > Quercus mongolica-Pinus koraiensis forest > Tilia amurensis-Pinus
koraiensis forest > Betula costata-Pinus koraiensis forest, Quercus mongolica-Pinus koraiensis forest and Tilia amurensis-
Pinus koraiensis forest did not display much more difference in SOC decomposition. However, at B horizon, the
decomposition rate of Picea sp.-Abies nephrolepis-Pinus koraiensis forest was higher than the other three forests, and the
marked difference was not found in the other three forest stands. The decomposition rate of Picea sp. -Abies nephrolepis-

Pinus koraiensis forest was maximized and the minimum existed in Betula costata-Pinus koraiensis forest; The decomposition
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rate has a positive relationship with SOC and active carbon organic content and C/N. (2) The active carbon pool accounted
for 0.89% —1.78% of SOC with an average MRT of 12—35 d at A horizon, 1.91% —2.87% and 27—358 d at B horizon.
The slow carbon pool accounted for 22.58% —28.44% of SOC with an average MRT of 4—19 a at A horizon, 23.87% —
42.63% and 16—37 a at B horizon. The Cr pool accounted for 69.98% —76.24% and 54. 50% —74.42% of SOC with
an average MRT of 173 a at A and B horizon, respectively. The content of Ca and Cs was greater at A horizon than that at B
horizon, contrary to the changing tendency, the ratios of Ca to SOC and Cs to SOC increased with increasing depth in the
soil profile; The pool size and laboratory mean residence times of SOC decreased in the order: Picea sp. -Abies nephrolepis-
Pinus koraiensis forest> Tilia amurensis-Pinus koraiensts forest>Betula costata-Pinus koraiensis forest>Quercus mongolica-
Pinus koraiensis forest. At A horizon or B horizon, the size of three carbon pools in Picea sp.-Abies nephrolepis-Pinus
koraiensis forest was the biggest, but Quercus mongolica-Pinus koraiensis forest at high altitude has the lowest content of
three kinds of SOC pools. Hence, the content of SOC in different community tapes has a great relationship with geographical
location. In addition to this, the relationship between litterfall biomass and respiration and soil organic carbon content at A

horizon further demonstrated that litterfall on the forest floor has an important effect on the soil organic carbon content.

Key Words: soil organic carbon decomposition; active carbon pool; slow carbon pool; Resistant carbon pool

FIEAH PR SOC (soil organic carbon) S fili A 25 R 45 b Fe KA HLIR 2, 22 BRZ9F 1400—1500 Pg Bk DA
BRI RAEAE T b | 2% bl MR 5 2 (500—600 PeC) 1Y 2—3 £5112 0 4 e HLIR AN A o 2 K i
PERRVR A F -3 R A BREEH , RISt LA CO, SRl SR X i KA ik ) . AR A L 2 5
SRR HEA LR 70% |, HoA i RNV LR T RE S BOR A €O, MIME A F RAR RS

T HEA PR = B 5 2 RN S T, LA R S L4 B 43 A (R R B B AR A R R
FAFEJLTARRXE S e 50, T LA, B — 201 4 B — P2 Ok i R 4 A - 398 1) 4 e 3 30 0 ) % ) M0 0 K 4 3
97 Parton SEARE A HLAR JE 55 i E] B0 AS ) BRI 3 A T8 PR E (5% |, JEI G IHIR] 0. 1—4. 5 a) | SR AR AR P2
(60% —85% , JEl 6] 5—50 a) FIE PERR I (10% —40% |, J& 55 E] 50—3000 a) 1) 3 H 3304 HLERIE B
B 1 A B Z0E W = — R 5l ) SR RE A BR A A AT HURR A 20 i sh A8 2846 FRbKk 3 MLas
R TR0 2 P9 A F TP L - R R SR AL ) RIORRR 2 S A AR AR B — 451

INDEZE W R DX R XoT 4 SR AR AU IR ) 15 20 B 1 X R O T2 i DX A WL 1) 248 K 2 5O e kA h A 3L
i 2R A A T 17 L 22 25002 R P S 5 R 5 T oA PR A 0 DX sl R B A R A B JE TSR B R
A R LK B R AT AR > Ak, I AR AS [R) 4 53 JR 5 sk [R) 4% 57, A S8 B 58 b A A e = X +
B MU FN T A LI 5 S R A 5T . BRI ASBIE 9 DA/ IS 22 08 il DX B b PR TR A S R 58
(R LTRAMR) SIS X 52, 3 BT YA A0 A8 A1 1Y) 4 i AS T) I 20 A A, o 5 W8 A2 20 W WROR & I o
B A 3 AR A AT FETRASHR , I AS ) B 5 28 TR 7 -+ AT B A 2 b 255 AR TR) , T ELAS [R] 3 4 B 1 4
PR B TRLEE VR | A S AL 25 A T BB AN [R], DA X 396 LA 1) 7 it 4 1 DA B o3 e e e — i 1Y)
SO, ARTFSE A B A LR AT AN RIS LA AN TA] )2 T B 358 DU A s R A AR I 0, O HLBe i
MR35 A WU A (R4 53 04 Pt DA R JE 3 AR5 465 SR 0 T T A o A AR A 1 55t 1 v ey b X 4
MR AR AE S R G IRAG I R B T 5 S, e o T PR A i b A 725 2R e AT B 3 A AN 9 TR A ke HE
TR LR 2K
1 HRBREHARF*

1.1 B HIAEAL

SEYGREH T X A AR 9 A SRR X (129°06'—129°30'E,47°54'—48°19'N) , {4k 280—
683 m, I BEZAE 10—25° 2 [H],i% X @ Ty KRtk 22 KU, DU 203 B, 429808 T, R e ik 457
PHREE-0.5 °C 4 FHIFE/K i 650 mm, TTFEIAZ K 120 d Zo45 , MU vE 3 0 IS AR 2000 X A /N D422 04 i
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R B, TR [ T LIAMR | SV AR VR AR | FTHE R SR UL E RN BT I 28 AR A2 IR A= bR (BT AR )
G AT A A LA LIRS o5 DL Rl i ZIAA AR, AR S LUZIX N 4 Fofr A o] i 2D A PR V% S A BIF XS 42
%ﬁ*{kélﬁﬁ%( QP : Quercus mongolica-Pinus koraiensis forest) TAHMELTLHAMR ( BP ;. Betula costata-Pinus koraiensis
forest) K& W £T #s Mk ( TP Tilia amurensis-Pinus koraiensis forest) . z= ¥ 2 £L ¥A Sk ( PAP: Picea sp. -Abies
nephrolepis-Pinus koraiensis forest) . #5HHh A ELAA T 15 10 AR B 28 W L3R 1,

R1 TRBEHELBFMBIR

Table 1 General situation of different forest sample plots

T 233 £ 4R/ m )RR /m Y MBI HAE AR
Community tape latitude longtitudes Elevation Soil thickness Geography Canopy density ~ Other component tree species
EuE ARV LS g XA FEES (1), BB
48°07'45" 129°11'15" 577 30—40 0.6
QP BES (2) , BHE(3) 51 (4)

ARACIIHEAE (5) , 64

BUHELL B T A6), FHM(T) , 7LHS

48°07'51" 129°11'12" 514 45—55 - 0.8 B(8), Kb (4), RITIZ
Pz
BP o (9), 21 (10), K i b
(11)
ARACIIHEAE (5) , 6
i e ) P (6)  RTM(12) , FHHE
f;%éln\% 48°07'53"  129°10'54" 440 4555 fﬁgqu? 0.8 () AEREBR(8) , A
" (3), R¥%IZ(9), Ml x
#2(13)
PR AN /A o R o A BT HHEB(T) , FEHEBE(8)
o 48°0745 129°10’51” 388 45—50 i 0.8 HUHE(3)

QP Quercus mongolica-Pinus koraiensis forest; BP: Betula costata-Pinus koraiensis forest; TP . Tilia amurensis-Pinus koraiensis forest; PAP: Picea
sp. -Abies nephrolepis-Pinus koraiensis forest; (1) Rhododendron dauricum (2) Lespedeza bicolor (3) Betula costata (4) Tilia amurensis (5) Philadelphus
schrenkit (6) Deutzia glabrata (7) Acer tegmentosum (8) Acer ukurunduense (9) Abies nephrolepis (10) Picea koraiensis (11) Fraxinus mandshurica

(12) Acanthopanax senticosus (13) Picea jezoensis

1.2 H3eRE S AR S b P

2008 4F 8 A FA),7E 4 NREEER N 30 mx30 m FEJT, FEAE DT AMIE 85 DU £ 2—3 m Ab KRt 7 Nl vh
OPLEIERE 1 mx 1 m EHERE 7 3250 3 A>3, 50 i R B AR 4 398k A 2 wkmi 2 (2 8ER C 2o k) B
— TR 1 kg BARRARERAE A RN, KT W 065 PEA T 3 AL AL 27 B s 2B
1.3 LRIk
1.3.1 A HUAN A F e

I BRI 5 SR IR K A2 BIFRI 2 g 5 2 mm SR KT BAE T T RGN 6 mol/L
HCI J£7E 115 °C FiHA 16 h FEA A HZRE KV ZE b BAE 55 C TR, DFEE L 180 wm i, FH 55 R
B 7R - AR DN A5 A AT LA B R P w39 4 I 5 SR A% Gt 1 2 1R T TG %5 (K, S0, -CuS0, -Se
1.3.2  +HEAHUB R 5 5 50 50

KRN ERE TR B BIFREGE 0. 95 mm KT 4L 100 ¢ FEE FURURER, 1 FOR A
FUR 900 mIL Ze A+, AT 5 7K 28k HH E] 35K i 65 % Bt A 5 7K et (R 3 0k R S 30 300 1) ) 10 o ) 1 B 5 K
&), TE/NEERRHIIA 25 ml 0.4 mol/L NaOH (fRIEFEZLR IS ] Y REM I SRR CO,  JFA D REAR) , 25
W /NGB T O Rl P 748 S 56, AR5 26 BHICE 76 25 C IR TR BT FRA Y, BIREAC M TR 3% 90 d,
BrE AT W3 A, DAORIE AR W6 s I 80 o 6 — 8 B R BT B 22 5 IR AC AR 4304l 1 4 30 19 R A
W, P4 Bk ik ak s 5% o FhH PSRN 20 mL ¥ 1 mol/L BaCl, , #225) )5 AW ER A48 77 7, i 0. 4 mol/L
HCI i 52 " AR FE/R Y NaOH il HCI THFERR IR CO, %R , HE MK Hh A ML I 3 12
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1.3.3  JA7sW A A B o | P 3 4 o

FE 4 DFEHL (30 mx30 m) BPUS AT E S A5 mx5 m HEJ7 , FERE T NBEALIEE 1 4~ 0.5 mx0.5 m
B /INEE T WA/ INRE 5 PR ) L T R 9 400, 6 o A R R R 5 B i S ARE S AS TR R g S A RIS G = A
65 C MUt EE G AR E , TR AEY S, IR RENH YR S A YR LA 67, 8L 0. 3—0. 5 mm Y0
T, M R IR 5 0. 02—0. 03 g, JTE 25 emx200 em BYRE A . R FH S AR R 25 1 vk-A
PRI A4 B

JHTEYIVF L I R < AERE TR EFE I (30 mx30 m) PIBEHLIERE 4 1~ 1 mx1 m B/METT, FEA BR WL 2
BROATE Y SAR R LI FR R e R AR 36 £ 800 A W I I 38 ) s 6 3 B S /INKE T i % P BE AL I 5 6
em (VERRIATEY)) F110 em CHITEY) B9 PVC HHERAS 3 AN B0 A IKAL, JRTE P P I 8 56 45 1 R PP IR G
RIF KBTI TCHTEIE ) 1 e e LR SEI R A SR S R S A T ik
1.4 HdEadr

BRI A AN = — s 2Rl € = Ce ™™ + Ce™ + Ce™ A T 3EH HLIR 1Y 53
A, RIS THRIE SASS. 2 304 H TG A AIURR R 28 R0 A WILAR 75 & S 73458 B sk fa] MRT, X € o
B IR LR B i 5 C, R K, SRiE MR A HLEK & i Mo s 5 0 I K G2 L & 1 o3 i %5 C
K, At A AU s & i 0o e B ) 3 PR e 0 ~F- 2458 B B[R] 24 1000a, MRT,,, = MRT,,.,,/Q,,
Q,p =20 Kf 0, FRTREE ZRB0, MAT by 122 iy IX (1) 4 S 34 5 5 | 3 3 1 J7 A% mDRs FH 8] 57 34 38 85 1) [A)
(MRTy,,,) A 280 2= P-4 5F B BRI (MRT,, ) o [RIBTARYE K = 1/MRT AI3H5 A M 10 o i el 32 il
FH 90d K788, Scsifs ¢, .C, FUERE I MRT, #R45— 2 8h J12# 5 FE  H SAS8. 2 i EZe i [mlH | 485 7
FRIEA, SRS, 5k 257 s/ A ¢, K, BT K 3 MBS EmEHE., &5 C.=C_-C.-C 8% C. .
KR origing. 0 #AF5E M,
2 R
2.1 HIHEA PRI R

H 1T AT AR BRTEAS [ R 2D AR | - 33 BLAK 1 50 il S5 (] (R A3 i sh 25 14 S SR 2
PR AR , BIAERG SRR, o0 | 2 5 218 F BRI Al FRUEIRE . A JZ2 (R R)Z ) T fE s 750
B HEATIERE 2 K, B IZLIAAR 52 AR LL AR FIARRE LT A PR - 34 LR 1 R 3 S5 44 3k 1) B K, AR 21 %
AREA LB AR E ARG N, IFAESS 4 RIRBIEmKMH . TESCIHAT 255 50 KA, & [ 2L BRI A Bk

Quercus mongolica-Pinus koraiensis forest Tilia amurensis- Pinus koraiensis forest
—O— BUHELLRARR -O— BRI AI
Betula costata- Pinus koraiensis forest Picea sp .-Abies nephrolepis-Pinus koraiensis forest
65

5 60 - 60

£ - g

8~ 55t z T
ﬂﬂgﬂ T m N~ 500
I B
ggg % QER 4|
O & 45 O £y
200 OE X 40
i m 40- oY
=Q 2 = 35|
gL B EQE
o © & BL <30
=25 30r mS B
=2, 25¢ HE =P
T52 2| 283 20+
B2 &=s3 1

W= 151 =g 2 I5F
HE o o=
KSE 10k HE o 101
iy Q0 =
<= g = E

r.—? 5k ) 2.5 5+

8 o s OfF

_5 1 1 1 1 1 1 Q _5 1 1 1 1 1 1
0 20 40 60 80 100 0 20 40 60 30 100
B3 0F ] Incubation time/d 3] Incubation time/d

B1 SWEEFZFH TR XEMIRR T EENSREREENS

Fig.1 Decomposition of SOC from four korean pine—broadleaved forest under Xiaoxing’an Regions in the laboratory

http ; //www. ecologica. cn



2 4 RIE A /NILEE 4 Th SR R LD RAAR A L 20 i A 447

MO % 2RI, I7E | meC kg'd™ 245 B2 (WERE) TIEADIRI M RIE RN  Z AL 1
A HUBRR I B AR 4 RIRFE K, HAE K 56 mgC kg 'd™", At 3 Rk 7E4S 2 Kt C &k 3 kM,
G3 AR S ARLIAAR (20 mgC kg™'d™") HRITZLAAMR(17.5 mgC kg™'d™") FIARMELL AR (13 meC kg™'d™") , AT
LA B2 B RE MU B R /N T A 25 BRI A0, R HEA WL 9 /i R K T A 2,
FEREFRINGS 75 KA BE 2/ MA, TN G T A 2. TETFIREE RIS — RN, A J2 19 386G DILRR o) fif 1 7 %
fif 1 57 % —62% |, 1 7E B JZ2Z(H A 61% —63% , FH I P i1 4 568 MLAR 1 43 5 ZAE FP 7ERR R A3 .

4 Fh I LOAAMOR [R] 138 )28 LR S AN, 72 A J2 5] ] 20 W bR = S35 AL 43t 3 23R 114 /)N
BT 4y« 2598 A2 1AM S S T BRETAA MRS SRR £ WA bR S BRAEE LT A AR, HL 52 BRETAA AR FIAR IR 2D A R 22 B % A 3=
B R K22 57 AHJETE B )2, = R AZSLLAMAR I 43 i 58 B Job R T At 3 bR 3, T 3 Fiobhsy i) - 86 Bl
O R AN R B AR
2.2 HHEA MRS Ao R R
2.2.1  HIEEAPERS AT TR

AWFFERI (£ 2) 4 Fidksr A 2 SOC B & H#AE 86. 87—166. 14 g/kg Z [H],B |2 SOC 1E 23.92—148. 28
g/kg Z A, TEPEIRE S B HITE 0. 77—2.95 ¢/kg Z[HIFI0.69—2.75 g/kg Z[0], H 5 A HLEK T 0. 89% —
1.78% M1 1.91% —2.87% , ZEACMERR A& 550 HI7E 19. 87—37.51 g/kg F17.76—35.39 g/kg ZIH], i BAHL
By 22. 58 % —28. 44% H123. 87% —42. 63% . TEVERRAY & 70 B1E 66. 23—125. 67 g/kg 1 13.04—110. 05
o/kg ZMA], i BAPEREY 69.98% —76.24% F 54.50% —T4.22% , 1E 4 FhFELIAAMK , R LLMMMRAE A
JZE B 2, - EE bR | G RR B PR R S i AR R R SR T, TR e TR B S BRI AR 1
BLBR A 2 530 1 o e AR /DY, HASHRAEELT AR KRR 22 5 AR £1 A BRIV 1 558 S BLA S 45 40 73 1 25
IR TR, B A BERTEEBCMZRENR &2 KT B 2, (B0 HAA A 5 R HLER Y H 4 &
AZ/NTBE,

2.2.2  HHEA MRS A5 AE R R A I oA

AN I LTRAAR Y, 3 HIURR A5 AL 53 I A0 AT I L SRR R (B LR S L0 7 A R & IR 2R T B
J2 0 HLH B A )2 IR B A I A AN H B E AT T A 2T AR A3 0 15 TR < 52 i ARZTAA AR
(10.4% ) WHELL AR (8.9% ) MEBFLLIAMK (5.0% ) . =B FLLIANK (6. 8% ) , R IER . 52 1 AR L1 FA A
(48.5% ) WUHELT FAMK (64. 0% ) HEBFLLIAMK (6. 1% ) . =R FZLLRNMR (5. T% ), 15 PEBK . 52 7h BR 2T 8 AR
(80.3% ) WAMELLFAMK(81.0% ) MW LLANIR(39.4% ) . mRHIZLLIAM(12.4% ) . i LIEA DRSS A0 T
FERERE T, 25 VR AZ LIS MR FIRBRS ST AR I - 336 BILRR AE 10 18T rh A3 A 503850 T 58 1 AR TS MRORITUAE 41
PAMKIY 58 ML e £ 3R A AR e e 2% . BLAN RS RIS DL, B MEm T i 2, SRk 2,
TEPER BN,

2.2.3  HHEA MRS A5 T O

2 AT, 4 5 20 WA K A LR A 50 A 5 B B R) A AR AR S 0 5 = S i A iR Il — 2, B =
Y RZ LTRSS HUMELT A MRS BB LT AR AR S S ARLIAMAR , ELAFE A JZI5E BB I E/NT B 2, t it — 25 1508 45 1
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F2 FEIEAMOMRKTIERSE ERENEEENREERIEENE
Table 2 Pool sizes and laboratory mean residence times ( MRT) of active, slow and resistant soil organiccarbon pools under different korean

pine-broadleaved forest

TPk R
9 , . % o . LR EER MR
e B e s TR g SRR WIERRRPER
TR +)2 A LB St ca DY SRR e EEmE AR BA AL 1]
Community tape  Soil layer S0C /(a/ke) C /S0C MRT C./(g/kg) C./S0C MRT C, LL A1) liE/[IRT/‘
/(&/ks) B d EEE T s J(w/ke) C/SOC/% @
/% /%
Equy RAN N .87+
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4.395
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. ] 166. 14+
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Fig.2 Correlation between decomposition rate of SOC with C/N, active carbon, soil carbon organic
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Table 3 Total nitrogen and SOC/TN under different Pinus koraiensis forests

i =il +J= EREER/ % AL

Community tape Soil thickness The content of total nitrogen C/N
S IRLIRS QP 5 0 142004 s,
s ; st S
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Table 4 Biomass and organic and respiration of litter under different Pinus koraiensis forests
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