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Forest soil organic matter 3" C along a altitudinal transect on northern slope of Changbai
Mountains under effects of simulated warming. FAN Jin-juan', MENG Xian-jing'>, ZHANG
Xin-yu®, SUN Xiao-min®, GAO Lu-peng’” (' College of Biotechnology, Shenyang Agricultural Uni-
versity , Shenyang 110161, China; >Sub-Center for Water Monitoring and Research, Chinese Ecosys-
tem Research Network, Key Laboratory of Ecosystem Network Observation and Modeling, Institute of
Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101 ,
China ; *National Science and Technology Infrastructure Center, Beijing 100862, China). -Chin. J.

Appl. Ecol. ,2010,21(7) ; 1621-1626.

Abstract; The litters, bulk soils, and soil particle-size fractions were sampled from three typical
natural forests, i. e., broadleaf Korean pine ( Pinus koraiensis) mixed forest ( PB, altitude
740 m) , spruce-fir ( Picea asperata-Abies nephrolepis) forest (SF, altitude 1350 m) , and Erman’s
birch ( Betula ermanii) forest ( EB, altitude 1996 m) , on the northern slope of Changbhai Mountains
to analyze their organic matter 8" C values, and the intact soil cores (20 ¢m depth) from EB (high
altitude) were relocated to PB and SF (low altitudes) for a year to study the responses of the 8"C
values to simulated warming. It was shown that the litters had a significantly lower 8" C value than
the soils, and the 8" C values of the litters and soils increased downward through the litter- and soil
layers in all the three typical forest types. Soil particle-size fractions had an increased 8" C value
with decreasing particle size fractions. The 8" C value of the litters was in the order of SF
(-28.3%0) >PB (-29.0%0) >EB (-29.6%0) , while that of the soils was in the order of EB
(=25.5%0) >PB (-25.8%0) >SF (—26.2%c). Over one-year soil warming ( an increment of
0.7 °C-2.9 °C), the 8" C values of the bulk soils and soil particle-size fractions all presented a

# [E 5 H ARFFE L 41 30 H (40701186 ,30600091 ) Al A FEIRRAE B 057 TR H %5 v 3 H ( KZCX2-YW433-01) % Bl
# % HIHAEH . E-mail; zhangxy@ igsnrr. ac. cn
2009-12-08 Ytk ,2010-05-09 $£3%Z.
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decreasing trend, and the decrement of the 8" C value was larger in <2 wm (0. 48%¢) and 2—63 um

fractions (0.47%c) than in >63 wm fraction (0.33%0). The resulis suggested that climate warming

could have great effects on the older organic carbon associated with fine soil particle-size fractions.

Key words: Changbai Mountains; altitudinal transect; stable carbon isotope; simulated warming;

soil core relocation experiment; soil particle-size fraction.
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Fig.1 8" C values in the three typical forest soils and litters in
June 2007 (mean+SE,n=3).
PB : [#M£L#AFK Broadleaf-Korean pine ( Pinus koraiensis) mixed forest;
SF: =¥ 2K Spruce-fir ( Picea asperata-Abies nephrolepis) forest; EB:
HHEMK Erman’ s birch ( Betula ermanii) forest. | [fi] The same below.
A KA FRTITEY) Undecomposed litter; B: B 43 7% %) Decomposed
litter; C: 0 ~10 cm £J2 0-10 cm soil layer; D: 10 ~20 ecm +J2 10-
20 cm soil layer.
0. 8%0( P<0.05) , 1 z= & AZ MK (SF) FIEHEMK (EB)
R L R V& 87 C H 5 R A i v 4 8 C
EHTEW 25 553 FARAEL T 10 ~20 em + 2 HLIT
3 C HHMHEE T 0~10 em +JZ(LSD). H TAk¥E
LA, &2 C A BRI R Bl KR Co, 1 87 C
{BH1-6. 5%0 F 1431 -7. 8%, [ & 7E ML M-+ 4 R
S A B 8 C (E B4R TR, T LA Pk
(1) 25 A 0 T 1 JE R RS I8 O, PR, S B
R )2 23 87 CE LB iy 2 1 8 C i
e S BIRSE  BR B R R RGN, A 2 KA )
TR I D3 S0 0 -3 A Lk 8 C (B I, o
C, EEZ ARG LA PR 8" C 1HM & H£AE H 5 W]
X TR S E A

T ELREAT , RO A i R 75 4 87 C R
N RN TR KSR (- 28.3%0) > I It Z1 A K
(=29. 0%0) >FHEHEMK (=29. 6%0) ;0 ~10 cmF10 ~

Tab.1 Characteristics of litter and soil samples in the sampling plots on Changbai Mountains ( mean+SE,n=3)

R R R i At HiEmER A TR
Plot Soil temperature Soil moisture Litter total C Litter total N Soil total C Soil total N
() (%) (g-ke) (g-ke'™) (g-ke') (g-ke™")
PB 15.6+0. 1a 28.8x1.2b 434.92+6. 60ab 16. 89+0. 22b 40. 12+5. 46b /IN3.09+£0. 47ab
SF 14.9+0. 1b 24.5x0.7b 463.54+10.31a 13.48+0.33¢ 40.53+1.75b 1. 86+0. 09b
EB 12.7+0. 4¢ 40.9=1. 2a 390. 17+39. 71b 20. 56+2. 38a 80.23+11. 46a 5.35x0.57a

HINEHE G A F/NG TR R 255 .3 (P<0. 05) Different letters were significant at 0. 05 level in the same column (LSD). PB: [&MH-£LFAFK Broa-
dleaf-Korean pine ( Pinus koraiensis) mixed forest; SF; ¥ F2HK Spruce-fir forest ( Picea asperata-Abies nephrolepis) ; EB : FiHEHK Erman’ s birch ( Bet-
ula ermanii) forest. * 2008 4 8 J 12 H I {H Values measured in August 12th 2008; ** 2007 46 1 9 HIMEA(E, AW C N & & =R oAl
B EEE, 15 C N SR 0 ~ 10 em Fl 10 ~20 cm “FH4{H Values measured in June 9th 2007, liter total C and N values were means of decom-

posed and undecomposed litter, soil total C and N values were means of 0—10 ¢m and 10-20 cm soil layers.
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Fig.2 Correlations between soil 8" C values and temperature , moisture, total carbon and total nitrogen under three typical natural for-

est types on Changbai Mountains.
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Fig.3 8" C values of organic carbon in particle-size fractions in
forest soils of Changbai Mountains in August 2008.

a)0 ~10 ecm; b)10 ~20 cm. F[A] The same below.

—24.0 a O k435
Bulk soil
| §>63 um
245 2263 pm
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g -26.5
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At ﬂ Treatment

4 CEA RIS 0 B4 B A R AR 8 C fE
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Fig.4 3" C values of soils and particle-size fractions in the
transferred soil cores and their control treatments in August

2008.
SF-PB: M\ = ¥& A2 MR 4 1 4 1L B 7F 18 £ A MK The soil cores of

Spruce-fir forest transferred to Broadleaf-Korean pine mixed forest; EB-
SF . EHERCR 48 4 H: 2 B 7E = ¥ A2 AR The soil cores of Erman’ s
birch forest transferred to Spruce-fir forest; EB-PB: MEEHMEMCRAE - 41
HUEAE FGH-ZIAAK The soil cores of Erman’ s birch forest transferred to

Broadleaf-Korean pine mixed forest.
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