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Soluble Organic Carbon Content and Influencing Factors in Different
Succession Series of Broad—leaved Korean Pine Forests

ZHANG Donglai', ZHANG Ling **
(1. Heilongjiang Ecology Institute, Harbin 150081, China; 2. Forestry Research Institute of
Heilongjiang Province, Harbin 150081, China)

Abstract:In order to accurately predict the carbon sink dynamics of the forest ecosystem in the Xiaoxing’an Mountains region of
China under the background of global change and formulate reasonable forest management measures, the typical communities of differ-
ent succession series of the Xiaoxing’an Mountains broad—leaved Korean pine forest were seletcted as research object, the spatiotempo-
ral substitution method was used to explore the soil soluble organic carbon content and influencing factors of six typical communities in
three succession series. The results showed that the soil soluble organic carbon showed a fluctuating trend during the succession process
of the mesoseres series and xeroseres series, with the maximum in the 0-10 c¢m layer, a decreasing trend in the 10-20 cm layer, and
a gradually increasing trend after the 20—40 cm layer. The performance of the hydroseres succession series decreases with the increase
of soil layer. The accumulation of soluble organic carbon in the soil of mesoseres succession series was positively correlated with soil
capillary porosity, significantly positively correlated with litter volume ( P<0.05), and significantly negatively correlated with soil total
nitrogen, total phosphorus, and total potassium content (P<0.05). In the hydroseres series, there was a positive correlation between
soil soluble organic carbon and soil moisture content, and a significant positive correlation with soil capillary porosity and litter ( P<
0.05), and a significant negative correlation with soil total nitrogen content (P<0.05). The soluble organic carbon in the soil of the
xeroseres series was extremely significantly negatively correlated with soil capillary porosity, sand to particle ratio, litter volume, and
total nitrogen content ( P<0.05), while it was extremely significantly positively correlated with total phosphorus and total potassium
content in the soil.
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2.1 FRRHBEER

ST FE b 36 PR 7E B K B R A AR R IX A
(47°10'50” N, 128°53'20" E) , 3 A W5 ke iy
PEAG RN ALTHS ( Pinus koraiensis) N 3, fEE B LT %
K2 (Picea koraiensis) Y3 K% ( Abies nephlolepis) JAHME
(Betula costata ) 2351 ( Tilia amurensis ) \ §f B ( T.
mandshurica) Z3W i ( Ulmus laciniata) (AEFS Bk (A-
cer ukurunduense) 5 FE W (A. tegmentosum ) . K5 ¥
( Populus ussuriensis ) Fl {6 AR M (A. Mono Maxim. ) 55
20 ARFER , B AH R TN (Acanthopanaxsenti-
cosus ) B ERMF (Sorbaria kirilowii) , BAEF ( Corylus
mandshurica ) #1 % A6 11 #§ 4 ( Philadelphusschrenkii )
8 EAMY) FEA Y 1L & ( Carex sid—erosticta) |
IR 55 55 R ( Athyrium maltidentatum ) F1/INH 17 (Ae-
gopoeium alpestre ) 5, g A AL W) A 11 4 ( Vits
amuensis) . LT ( Schizandra chinensis ) F11 2 fR A5
Bk (Actinidia kolomikta) 5% .

ZIXJE T R i M 2 XU AR AR, AR R
H-0.3 CAFH ARSI -6. 6 C, 4F i i Al
7.5 C,AFF/K AL 680 mm, JTEAEH] 120 d, JEhn it
ZLRABR, RIE 200 a DL b RABREL LA ARHE AL
¥ ( Populus davidiana ) 55K £, RIETE 40 a DA I,
2 DX R R A IR L R 3R, 4K 300~ 500 m,
B2 100 ~25° bl - e AL G AR A 1
ML 1,

R TRES R AR LBFMER

Tab. 1 General situation of different succession series forest sample plots

N SRS S s . X N . 4%/ ¢
ey eSl Wgom W W) A A/ BE/M REm O
Succession series Community type Elevation Aspect Slop Canopy Years  Abundance Tree high lameler al
breast height
AR/ )
TR 346 R 20 0.8 200 47 19 12.1
Pinus koraiensis forest
rh A AR PRHETR A AR
Mesoseres series Betula costata—Pinus 400 it ] 15 0.7 20 43 22 25.2
secondary forest
PRRCY TR AR /Y N
A SR 2 5] Picea quaie{nsis—Pinus 330 Pt 3 0.6 200 44 18 17.3
Hvd koraiensis forest
roseres My
s FIRE b
o Betula platyphylla— 310 [ii] 4 0.8 50 40 15 12.2
secondary forest
SR LA
Quercus mongolica—Pinus 392 5 40 0.8 250 40 24 35.1
AW RS koraiensis forest
Xeroseres series S SE R R AR K
Quercus mongolica—Betula 430 &l 25 0.9 40 28 13 15.9

dahurica secondary forest
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(R LTAR BRI R A K ) IR 2B R (=8
FZ—LLRAMRT R AR AR B AR 2R A (5 R~
ZLRAMRN BEME S AR IR AE AR ) 6 Pl B BURE V& SR A 5T
XG0 BRI R 2R 51 3k B ST i A% R AR (LAY T 2%
HEIE TR A= OB T EUAF 9T . BBV 3k 3 Bbs
HEREHL (20 mx20 m) , B FEHAZE 5 FF 5 A 35
FIH, HR4E 0~10,10~20,20~40 40~60 cm 4,
RN 2R A1 R 45 A~ BB RE M 55 i 7 1 (8L
JEECHE 1 kg 224, B i AR L BRIR R TR
J it 2 mm B SRIG A3 2 FR4Y, —HB 4 A TG TH 9
BHEE I 4 CUKFATRAE , — o KT Ab 3,
2.2.1 LI ERPE BN E

EERK R E R A FAR R T R, +
AR R U1, L0 pH R ALV, LB
H P e bty .

1) 3R L

T IERRL R A 15 (0. 25~ 1 mm) KR T
2 mm ABREARFRI O TE, 7 BIAZE K E A T
W, WAR K%, LA P, LR CaCO,, il #52
T, AR TR ST , 002 e A

2) Mg

TEFEH N BEFLISEE 5 4~ 0.5 mx0. 5 m FEHHY
Hi TR 750, B0 OV P A A
2.2.2  HAEVTESHEA PLIRN E

TR A HLARI A PRI 1 g AR T
50 mlL B0 I 30 mL 255 77K, 7E 200 ©/min 5%
P 753 9R 5 30 min, 254 8 000 1t/ min 50>
10 min, 0. 45 wm FYREERLT4E B 8 | i A A5 BIRE b
BRI, T-20 CEAME T IRAE, RH TOC A 3hilll &
AL (TOC-VCPN, H 7 &3 Il
2.3 HIESMESSH

Jir A B ] Excel ZEit 40315, LA SPSS11. 5 4%
PHATGE 30T, 2R T Bl S - Y £ o 22 5 R
AR J7 2243 H7 (one—way ANOVA) F1£ & H
% (Duncan) K56 L84 S 800] 1) 22 57, 35 MK F
5 KT 3 B E S P<0. 05 Al P<0. 01,
SR B AR S Tl /N 2 U5 ] I 2140 K 1 58 R L
i 5 AL M A A OC E &R, SR T SPSS19,
origin9. 1 S ERAFHEAT B4 43 A Al 1 DA A= 8] %
PEA ML S o [ AR i (), BRAR R B N7 o0 PR AR
i (y) K 3 FRE R R A PR S5 AL

RS A I (A T R KR
TEALBUE IR 5 K | b SR R | b4
R W AP B LR A, BEAT AR SR 2 M b
RS . IKF] P<0. 05 B F LRSI & Al fEfF
TE BB R A L0, 5 WA AR R

3 GPRE0

3.1 PABRERIIETANENHEE

Ha A T AR 8 A KV R ML 7 R TR A
¥ 0~10.20~40 .40~ 60 cm )2, ZF Jy i 210
FEERTUCERETE, AR R4 L HOK IR MR
PRk & A 2T B 22 5, I Z0AMAK 0~ 10 em 2
SEXME R (82, 75+25. 02) me/ke, [ LT FA BRI A
352 SRR A A 2 ST A AL S B
(47.48+1.85) mg/kg % (62.86+20.89) mg/kg, I
CTAMMRA RME YR A 38 TV P A LB & R v,
FEEAI RS, I 1 R,

120 (I AR /N
. a Pinus koraiensis forest
e 100 BUHEVCA:
< Betula costata—Pinus secondary forest
£ a
= L g 8
iz ‘c'g Tg a a a a
jg—; T 60 a
wn .E a
2% b
&z S 40
il
& & 20
=4
0
0~10 10~20 20~40 40~60
+JZ Jem
Soil layer

a NREBZ TRAVBRE HERARE,
a represents that there is no significant difference in the organic car-
bon content of each soil layer.
B 1 PEERERITREEVE

Fig. 1 Soil water—soluble organic carbon in mesoseres series

3.2 BERBRITEVAMFGIIRSE
MBA R R LT A LR & 2 =8 12
ZIAMMR S PV A MU & o T IR A b 22
SRR, TR R 2 FhEEVE A A T A
AHUBR SRR A 0~ 10 cm JZ (67. 52 mg/kg+
6. 10 mg/kg) fm THAMZ . TN E = B A2 L0 AR
EHHER AR 10~20,20~40 .40 ~60 cm JZ 3]
A BB S A R R e, W 2 IR,
3.3 BABEBERITEVAEENHRSE
AR R R E A PR S REAE 0~ 10,
20~40.,40~60 cm EERFARE -2 LEER
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WIANRE, SRR 2 MR AITN R, 5
TIHRLLAA MR T RRME S AR IR A AR, 520 BRI AL
RS RT R PEAE P B R R 2 2 (] 2 B
Rk sh R84k, 76 0~ 10 em JZ &, 75 10~20 cm 2
IR A 20~ 40 em EFF UG TFE 40~ 60 cm
JEIFIRREAR . BRHES BRI AEMRAE 0~40 cm 22
PR - 498 22 () IR I B AIG ) a3, 7E 40~ 60 em 2
A T R U6 PR AR AR AT A LK
ERZEA RS WE 3 s,

TN - LI

Picea koraiensis—Pinus koraiensis forest

“ FHEUC
. a Betula platyphylla—secondary forest
ijc 70 a
bl =]
< = a P
"W EE 5 ’
;gé é 40
2t
HE gy
€« %
< 10

0

0~10 10~20 20~40 40~60
+J2 /em

Soil layer
a fURA)Z HIAPR S S 2ER AR,
a represents that there is no significant difference in the organic car-
bon content of each soil layer.
E2 BEERZERINTBEEVE
Fig. 2 Soil water—soluble organic carbon in hydroseres series

SETHE - LA

Quercus monfulica—[’inus koraiensis forest

e - SET TR
100 Quercus mongolica—Betula dahurica secondary forest
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T
w0
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&zt
il
gz
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0~10 10~20 20~40 40~60

+J2 /em

Soil layer

a NREBZTIEAVRG EERARE,
a represents that there is no significant difference in the organic car-

bon content of each soil layer.

B3 BRERZFRIAAEEENRK

Fig. 3 Soil water—soluble organic carbon in xeroseres series

3.4 AEEBRILEFVALEFIRIEEZER

W] P ZL R PR [ 8 5 22 90 Al 9 1 A ALk 5 &
FRMELH B ZERARE, 0~10 cm ]2, 0]
WAL AR B i R BN R IR . A 3 &R
51 (71. 74 mg/kg+20. 13 mg/kg) . 54 1 £ £ 4
(69. 71 mg/kg = 12. 56 mg/kg) . {& 4 3 % & 4
(66.67 mg/kg+4. 25 mg/kg) , 227 AN EFE, 10~20 cm
JERIER A ML S R I R BN AR
HE RS RAEBE RS WA R, BE N
(59.95+14.45) (58.62+7.60) ,(53.51+3.11) mg/kg,
ERRBE, 20~40 40~60 cm J2 IR E A HL
e REVNER BN . BA 0 2290 P A i R A1
WA R R, 3 TR R g v A AL
HERANLE WA 4 R,

U RS 281

100 Mesoseres series

a A= AR 51

:'_: < Hydroseres series
ok S 71
éﬂ g Xeroseres series
- | = 80 a
< = g
£ £ a
KT L 70
== B .
# 5
£5 50
=
40
0~10 10~20 20~40 40~60
+JZ /em
Soil layer

a NREZ LA HERARE
a represents that there is no significant difference in the organic car-

bon content of each soil layer.

B4 FEEZRIAMEEEVER
Fig. 4 Soil water—soluble organic carbon in difference

succession series

3.5 AEEBRITIEFVRAEENHRSEZM
E X1

TR RS R A LR B S
BE LB IEAR DG, 5 7R Y o 2 W3 ARG (P<
0.05) , 5IELRA 28 2 & EE TE ML
(P<0.05), A 7E 25 L n] A LS +
BEOKRIEME, 5 LB LB MR E Y w2
IEAHX(P<0.05), 5 14 0 & it 2 o 3 A ¢
(P<0.05) ; PAE R H 30 HA Uk S 5
EEILE R HE YR RS E RN
BERARK(P<0.01) , 51w w4 g e
TEENTEIEM(P<0.01) LK 2,

X
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Tab. 2 Correlation analysis between soil water—soluble
organic carbon and soil physio—chemical properties

in different succession series

FHEAT
WIE A+ Community type
Environment Factors /i i R0 WEWBRY]  RERE R

Mesoseres series Hydroseres series  Xeroseres series

TS Ty
ERARE 0. 408 0.550°" -0.821°
Soil capillary prorosity
APRLLL .
Sand to particle ratio ~0.585
Ak R
LRkck 0.462
Soil moisture content
ﬂ%%E 0.564° 0.554° ~0.951 "
itter
TR . . -
Total N -0.563 -0. 666 -0. 801
T .
Total P -0.526 0.875
s ] . "
Total K -0.558 0.877
T AHOGTETE 0. 05 7K (XU ) I3 s AHOGHETE 0. 01
IR (RUBE) B 3

Note: * Correlation is significant at the 0. 05 level (2-—tailed).

#% Correlation is significant at the 0. 01 level (2-tailed).
ST YL
4 HgHihe

H A P9 56 T 38 nT i v A MLBR 7 B A DG
RRZ SR — M ES, AR P LR R
G| e A HLAR AR 22 B sh ARk W A
RN FIURE 1 J2 0 14 JEE T B ARG, 524 R R 51
AT A ML 5 b A i B R AR A A, P
A R 2R A I AR TR R A T A R LR AR
BTN REIE MR AE RIS 22 A B, AR
AN RRTR] = H A O 20 A B = 38 ] 5 4 pL A
P EF I RR EL RE bR A 4 R EE EA PL R
R BTSSR 22 T BE S TS A R R v
BT S LA K S ) R R 1R A O, A TR AR T
B HE SIS A —BIENES RGN —EF
A3 AEXAS R G, FhE 22 8] A0 A B AR LA B %
Z IR A AR I pe e 2 R R R D 1), TE SRR ]
VR AR A & — B0 B SO VR A SRR o —
VRSB B R 2O R AR AR, 43 A
W77 R AR B, F T W L A7 2% i 3 e 2
IF 25 4 Jmy | 2 T 5 ) - 398G MLRR 1) 75 . ARBIF 9T +
A MU R A R R 2 KRB R
AR R R AR RS R AR R A
ZRAEE,20~60 cm JZ H K E/N K P4 B

Z9 R R R R, AR X
SEIL 5] G e O B I — B, 1 G O A N
[P - 48 1T 3 1k A WL 5 AN AE 3R 2 - R A
BEEF EREERALE, FEERET AR
], AR 5T 2R FHVA 7K IR 4R, B LA A A 2, T 5 o
K, ST BR—Z0 A AR B nT s P LR 7 i R
W sh XA, 7F 0~ 10 em &, 7E 10~20 cm 2
PR A HY 20~ 40 em EIFIATHE ,40~60 cm 2
TR, 25 R S AR iF s 45 S — 5%, 18
TR R TS MLk AL R R R A
B RS KRB, AT A HLBR BE +
HOK A myis B ot A KRR

A R TR LR R 22 R
M PRl AN [, o A 9 5 R 1) 4 9 mT s M AT MLRR 75
L R¥E Y IE AR, IFoE 3SR AR L3 DOC E %
RIETIHIEY) MR R W, X 2 B R AR H )
YRR o R R R R
FHLBRANFES , I HE WSS 2 A AE 9 TR 75 0 1 4 i
Yy, Wk e AT A A BB ) SR PR A%
WFSE I | Ak K AR 35 08 95 W 85 i LU T i bk
FO A A R R A A A ER R N A D
BRI LAY, A T R 2R 8 2k 0 R 0 4B T L
PEOLL T 2RSS E W A T2 R e
W s & R L T A ) DOC st FE w1
AR R AN N R VR Y o IR e A,
SHABBF I 45 B — 8 IR R ]
WAL S TR LU | S KRR
P B IEAHSE (P<0. 05) , 1 548 3 8 R 5 IE M,
FHEREMEA R S R AL R R
I AR AR R A (P<0.01) , DA A=
R R ) A R AR D B LR R
KRB TR S AR 4 pH, H 34
AW e LA RN ERR L
FASAA Ii) P AR O A b e R o R v, B Pl EF R R 2
ARG TR AR by V8] P YR S8 B, I A AR ol L P AR | A AR
BGOSR A 32, HAR R &k, 5 gE i
PERE | SE TREA, AL R

B2 SRR R 5 T A PR B i
S (K AS ], AT PR A MURR 5 0 A0 o A s
A HURR A e E T, 8 A AR AR R R rh R Y
A PR B S AR ML 5, S BN T
TS | YRR AR AR R 22 A

(& % x #f]
[U] A Bh R oo /24 %2 0 A8 [ M) b 5 B2 R
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