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Effect of Site Types on Carbon Storage of Natural White Birch Forest
Ecosystem in Changbai Mountains, Northeast China

LI Na-na', MU Chang-cheng' , ZHENG Tong' , ZHANG Yi' , CHENG Jia-you’ , CAO Wan-liang’
(1. Center for Ecological Research, Northeast Forestry University, Harbin 150040, Heilongjiang, China;
2. Baihe Forestry Bureau, Yanji 133613, Jilin, China; 3. Dunhua Forestry Bureau, Yanji 133700, Jilin, China)

Abstract: The effect of site types on the ecosystem carbon storage (vegetation and soil) , net primary productivity
(NPP) and annual net carbon sequestration ( ANCS) of natural white birch ( Betula platyphylla Suk. ) forests were
measured on seven site types (the top, middle, and bottom of the sunny slope and shady slope, and the valley
floor) using relative growth equations and carbon/nitrogen analytical approach in Changbai Mountains, Northeast
China. The results are as follows. (1) The vegetation carbon storage (45.61 ~87.22 t - hm ™) of natural white
birch forests took on the upper and middle of shady slope and the valley > the upper and middle of sunny slope,
and the lower of shady slope > the lower of sunny slope, which the high site types were significantly higher
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(50.8% ~91.2% , P <0.05) than the low site type, and the medium site types were 20. 4% ~ 44. 4% higher
than the low site type (P >0.05). (2) The soil organic carbon storage (66.71 ~ 158.51 t - hm™*) took on the
upper of sunny slope, the middle of shady slope and the valley > the lower and middle of sunny slope, and the low-
er of shady slope > the upper of shady slope, which the high site types were significantly higher (99. 3% ~
137.6% , P <0.05) than the low site type, and the medium site types were 40.7% ~ 67.0% higher than the low
site type (P >0.05). (3) The ecosystem carbon storage (139.44 ~231.12 t - hm ) took on the middle of shady
slope and the valley > the upper of sunny slope and the lower of shady slope > the lower and the middle of sunny
slope, and the upper of shady slope, which the high site types were significantly higher (35.6% ~ 65.7% , P <
0.05) than the low site type, and the medium site types were 5.8% ~ 34.7% higher (P >0.05) than the low site
type. (4) The NPP and ANCS of the white birch forests(4.92 ~11.25t - hm™ +a™' and 2.32 ~5.32 t - hm >
-a~") all took on the upper and middle of shady slope > the upper and lower of sunny slope, the lower of shady
slope, and the valley > the middle of sunny, which the high site types were significantly higher (42. 5% ~
128.7% or 45.2% ~ 129.3% , P <0.05) than the low and medium site type, and the medium site types were
10. 6% ~ 56.3% or 14.2% ~ 53.4% higher than the low site type, but only the lower of shady slope had signifi-
cant difference with it. Therefore, the ecosystem carbon storage and carbon sequestration capacity of natural birch
forests were strongly influenced by the site types in Changbai Mountains, and the site differentiation regularity
should be considered in the evaluation of the carbon sink function.

Key words: Changbai Mountains; Betula platyphylla; white birch forest; ecosystem carbon storage; net primary

productivity ; net carbon sequestration; site type
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30 ~40 27.44 +4.58BCc  13.05 £1.55Cab 7.57 £1.19Ba 9.86 +0.96Cab 6.58 +1.66Ca 16.22 +4.58Bb 10.75 £0.43Cab
40 ~50 20.87 £5.40Cc 15.43 £1.94Chc 9.73 £1.94Bab 4.44 +1.31Ca - - -

AT 158.51 +38.21c¢  132.97 £13.15bc 104.79 +12.75ab 93.83 +36.70ab  66.71 +£14.92a 143.90 +42.34bc111.40 4. 56abc

T AR RIS TR ) 2 R 1 22 57 .35 (P <0. 05) N[l NG P B 2R AN il 7 R R i fif 4k 22 52 [ % (P <0..05)

2.3 KA LUB#RESREHREEIL D

H ¢ 5 LIS 2, 57 Hb 2R RUXFH 1 1L R AR e
MAS ARGttt B A, 7 Fpar 28R b e
PRI 5 2R Go ik At B 70 A AE 139, 44 £42. 71 ~
231.12 +£40.20 t - hm >z a], Hh ¥ h 5 5
M2 A7 b2 AU A AN R G A o R T
W R EBS BHYE 3 AN ST 2R Y 35. 6% ~ 65. 7%
(P<0.05), P&t F Pk L5 P82 4>
ST S RUH 22 SN B (21, 0% ~ 30. 4% , P >
0.05) , [l A FHIE 3855 B3 & T BH 3k o LR
A FEER AR E (5.8% ~34.7% ,P >
0.05) . Pt £ 1L RAR FAMEMRA: 25 R Genscfifs 7 7E
[ 33 Fh B 5 4 b Sy v 7 Y, BH 3 1305 B 3T 3

Ja T SE R i A B3 RS B3 I D A
SR

A7 TN FHEARAE 25 R Gt i (1 4l 1
WA . EFHSE L RS A 3 Ao R |
FIHERK B BB A 1 (67. 3% ~ 70. 8% ) 5 1 ik
il (29.2% ~32.7% ) & FLZY 2 7+ 3, L BHIE A 6
SRR 3 AL R E A SRR R (62.3%
~63.2% ) SHBRR A R (36. 8% ~ 37.7% ) i lb 2y
D964 A BB 1B S 28 Y b A B Bk A
(44.6% ) SHaPmbE i (55.4% ) L 505, i
BERT UL, 57 R RERS 5 |k 1 MEAR A 25 ZR e ik fidf 1
i R E

£S5 KBWT7 MR FARKESREREERE S HHFIE

-~ ST Hi 2
ET T =3/
s 1 I n v \ Vi Vi
Y fE#E  68.80 £10.30bed 54.91 +11.28ab  62.79 +10.74abc 45.61 £13.39a  81.81 +5.67cd 87.22 +6.41d 65.85 +17.40abed
(t-h E;z) 41 158.51 £38.21c  132.97 +£13.15bc 104.79 +£12.75ab  93.83 +36.70ab 66.71 +14.92a 143.90 +42.34bc 111.40 +4. 56abc
. m

F45: 227.31 £36.53b

fEHE 30.27 +7.49ab

yA [
R % +4E  69.73 £7.49b

29.23 +2.50a
70.77 £2.50b

37.37 £2.64b
62.63 £2.64b

32.71 £8.42a
67.29 £8.42b

187.88 £24.25ab 167.58 +21.94a 139.44 +42.71a 148.52 £9.72a 231.12 +40.20b 177.25 +16.25ab

55.40 £7.35¢
44.61 +£7.35a

37.74 £7.20b
62.26 +7.20b

36.76 £6.99b
63.24 £6.99b

2.4 T AMRERSEMRET NS F£2E KR
EHF N

H 2% 6 7] A5 2], 57 Hu X LR SR L HEAR Y
FERARI AL 7 ) 5 48 v [ e i B B R, 7
AL TR b EERR AR R S A 7 0 5 AR G ]
R ATE4.92 £0.51 ~11.25+1.00 t + hm* -
a 'Ff12.32£0.26 ~5.32+0.50t - hm > - a” '
], For B3 B R 2 A S b R R A ) A
735 4 e [ ke 24 0 e T A 5 A S b S A
42.5% ~ 128.7% F145.2% ~ 129.3% (P <0.05) ,
T PR b AR5 B3 T 3 S A e 4 S S MR ALY

SR 7 ) 5 AR v g e T IR PR 10..69% ~
56.3% 1 14. 2% ~ 53. 4% EALBIYE T 3465 2 71F
325 (56.3% F153.4% ,P <0.05) , HFI T
85T FH B R R S A M = ) 22 S M R R
IE K A LU MR AR R B 0 LR ™ 5 A v T
AR RS B PO T B R RS B
IR AT M A R Sz R T RS R ST R
SEHIRS L REARAS R 2 ) 0 A 77 0 R4 e ]
BRI AL A PR . AR 2 e 7
PARE S N Rl A T e N (AR il SR
44.7% ~ 164.4% (P <0.05) , T F3% T #6  FA T
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BB I A s TP R 7. 2% ~ 73, 1% (B3
TERE S T WA ) s FAR A AR B B
T T A 5 AN Sr 26 50. 3% ~ 160. 0% (P
<0.05) , 4 B3 T M BRI b R e T B3
B 8.9% ~ 67.8% ((NPAYE TR ER TEH,P<
0.05) o BCHTR A 2 1§ 01 2B 7= o F0AF Ve ] ik 2 3
S B b RS > BRI EB L SF R  a d > B
e b R E B b AR > B3R B A b S BH
R > BRI A AR R 1  E R 2 e R
77 JIAE B R T A L (47.2% ,P <0.05)
Hfth 5 ASr A S T A H 2 SRR #E
(19. 4% ~41.7% ,P >0.05) 5 FAF Vi [F e 5 76 P 3%
R ER I S R T AL (44.4% ,P <0.05) , HAl 4
AL R F A ML H 25 S I AN B 3 (16, 7% ~
33.3% ,P >0.05) . SOHEARJZ GG AT T R
[ i i) S5 PH B R > B - 45 B 3 4% bk
7 > A Ik BRI b R B > B 5 B B A 3 7

> AR IS KUV s B 2 R R 7 D AR B B
HHER R TR B AR LAS ) HoAL 5 A4S 37 b 2E A
(64.9% ~196.3% ,P <0.05) , fA¥E ¥ Tk
W5 A7 28R 22 F R OR W3 (100 3% ~
98. 1% ,P >0.05) ; A= e [8 ik 12t 75 B 3 rp &8 2 %
1o T BRSBTS B A b 4 A4S 37 b 2R R
(83.9% ~171.4% ,P <0.05) , [H3E I . F#B s+
iR 4 AR RVE 2 R A B E (9. 7% ~
114.3% ,P >0.05) , #FAZEYRA > T 54
e [ i 0 1) S B 3 R R > BHE B3R > Bk R
PRSI BASE bR R A s s B > B BT
> B3 b &8 55 B 3 b B A i A bR A
H AT DL, TR A 2 W) 9 A= 77 g AR ¥ [ Tk B T
Hh 2 ARk A 5 R A A IS AR, T 3 A 23 A A
JE RN A 7 T3 FIAR e (86 Bk 12 7 1t 2R LA b s 34
5 AR A

F6 KBAW7 MIEBAMMNER SN RET HNESERE

4 ‘ 7
B ER I i mm v v Vi VI

FRARZE 5.24+1.37ab  3.90 +0.39a 3.68+£0.76a 4.18 £1.12ab 9.73 +1.05¢ 9.22 £0.97¢ 6.37 +2.40b

gt HEARZ 0.36 £0.08a 0.47 £0.04ab  0.53 £0.03b 0.51 £0.07ab  0.46 £0.04ab 0.43 £0.12ab 0.47 +0.11ab
(l-hm'2 . a'l) BEARJZE 0.54+£0.37a 1.07 +0.51ab 0.71 £0.28a 0.97 +0.46a 0.77 £0.10a 1.60 +0.27b  0.85 +0.18a
MH)E 6.14+1.44ab  5.44 £0.53ab 4.92+0.51la 5.66 £0.74ab 10.96 +£1.03¢ 11.25 +1.00c¢ 7.69 +2.58h

F*AR)Z 2.61 £0.70ab  1.96 +0.20ab 1.80 £0.37a 2.07 +0.51ab 4.68 +0.58¢ 4.54 +0.48¢ 3.02+1.07bh

AE V[ ik WEARZE 0.18 £0.04a 0.24 +£0.02ab 0.26 £0.01b  0.26 +0.03b 0.22 +£0.02ab  0.21 £0.06ab 0.23 £0.06ab
(l-hm'2 . a'l) BARZE 0.21 £0.16a 0.45+0.23ab 0.26 £0.11a 0.34 +0.10ab 0.27 +£0.04a 0.57 +0.09b 0.31 +0.07a
MHgE)E 3.00+0.71ab  2.65+£0.26ab 2.32+0.26a 2.67 £0.43ab  5.17 +0.57¢ 5.32 £0.50¢ 3.56 +1.15b

3 ZibE5itib

3.1 SO M B GE B RS0

AHIFFEATFN K 1 1L TR MR P A W A
B3 E S A g i, BHE b P B R
JE e BH R U R K. 5 R 3T | Ayed Al
Omary™ 15 IS5 16— B0 B — i 2 R X A 7T
BEJE: 1 T 7E K 1 1L b DX R A P A A K 1 S 2 1 B
JRE T K Ay, PR e T SRR T A
HERC TR, A5 MR IR A i s T A DR O 48 - 3
B A ST TR

SR FN K L TR PR A Bt 1
66.71(45.61 ~87.22) t - hm’z;,E'lexJ:%ﬂ:rpEJL
LR SR FHEMR R R B B i (44,82 ¢+ hm ™2) "2 01
b 1 XE HE MR R B R g & (420 77 -
hm =) 2 e e A S i AR 2 K A

IX BB (P < 0. 05) , 1l P A% 57 MR R v T
XX P H DA AR B i, B3 385 X P L X
AR R it F AR — B3, X U ] 57 M S RS 5 K
LAt A 20 S AT R R B2 T, 5 A P A 2% X3
F AR A FH B 17 2 B8 ST i 70 S R
3.2 srthxd BMER L ERERAE B R R

AR B H I RAR FHERR I 3 e it 1 A
A% M B3R B 3 rp S dwe vey , BH3B R R RS B
BN AR B B R AR, BT AT A A R
JE R BRI e, AT AR S T A 3, HEK
PRI | PRI W 145 22 U8 I 55 it B ok
AR B R S A e R AR R R
JEERHRT A v LA B B B A 4% 8 = e o 8 ) e
A%, PTRE S35 AN X - SR 2oL R 8y iy oz AL A AS [ £
KU ESEALIRIX, R AT 5 BEAk, B3 41
i B AT B AR i 55 B3 £ (X 0 ~ 40 em ) AR
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A X,

ABE G B 1L KSR HE AR A 58 Al i
116.02(66.71 ~158.51) t » hm >, & F Zhu'" &
TR LX) L HERR R (69.7 t - hm ™) o Hir,
o S 7 b 2 A R TS L XA S A
(P <0.05) , i & 57 M S A T 1 1L i XAy - 458
chidi e, B 5 X R i A — 8, X
V]S Hb S BT AR - S o 1 S A K
SO, BOTE DA 4% DX I MR AR 1 S Al i o I 2
HA7 b o R
3.3 UM BAMRESREHEEENN

A FEAT RN L AR AR 28 R GE kAl B
182.73(139.44 ~231.12) t - hm 2, 5440 X H
HEMAE 25 R GE M At i (187.08 ¢« hm ™°) P 450K
A—F, BN T A A RS RGO
A (225,30 t - hm™*) P R Zhu 2545 H K 1l
JEUUAMRT-3 25 25 R S )% (236.8 t + hm 2)
Horps A 7 2R R A MEAR I AR S R Ge it 1 5 5
BART, B TR S 2R I AE S R S
ettt AR T 5 & (H SR AR R SE  H2E A Y
B RGAE RN = 0 X U] 7 2R A%
P HE MR A 285 22 G i fith e i S 2 A B R 5 ), CFE
PR DX S8 I MEAR A 25 22 G0 fith o B 0y 2% L 57 b
SR
3.4 I AMMRERENRET NS F 5Bk
E RN

A FEAF R 1L T AEPR AR B R A 7 )
SR RE ity A B SN R I = T B N A
BT F S v b J o, i B 3 v BB e AR, 22 T P 3
B AT FIREMRT AR Z W A 77 T 7 FNAT ¥ [ e 2t A
XA AT B -5 FH3O B 5 21 6 - 381 SRR i) e A
KA, ST sZ AL v A T TIRA RGNS .

K I R R A MERAE B I G 2B 77 07 7. 44
(4.92 ~11.25)t - hm* - a™', 5 A P EAICHE
PR A= (6.0 ~14.3 t - hm ™2 - a7 ') 27
IR E S50 AR — 3, PR b o TR EB 3 AL R
RURCAIS PR BRAE, B3 B orh VRS A i 4 a7
M 2SI Ay LT R (A3 I B A 5 AT B
ARV R 3.53(2.32 ~5.32) t - hm 7 - a UHE
BRI b rp 3 s T o ] i b A B [E A i (4.9 t -
hm 2« a™") P 5 A BROF B A B IR AR (401 ¢
hm ™2« a ™) P8R B 4% 007 L BRI R S e 4 Hl
RT3 . XU F 1L R AR E AR AL AE B 3

b RS EL AR R P B RE T T 7 BH 35 A%
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