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Annual spatial and temporal variations of soil organic darbon and its

components in Castanopsis fargesit

DAI Aona', LIU Xiaoxiao'. WANG Bing?, DAI Wei'

(1. College of Forestry, Beijing Forestry Univ¢rsity, Beijing 100083, China; 2. Research Institute of Forest Ecology,
Forestry, Beijing 100091, China )

Environment and Protection, Chinese Academ

Abstract: To provide a theoretical basis for evaluation of the carbon sequestration status of a soil ecosystem in
a Castanopsis fargesii forest and for development of a sustainable forestry management strategy in the study re-
gion, soil from C. fargesii in Dagangshan, Jiangxi Province was taken as the research object. Using the method
of potassium dichromate volumetric and mineralization with a constant indoor temperature of 28 “C and then
fitted with a double exponential equation to get the contents of soil organic carbon, soil active carbon and slow-
release carbon respectively. Characteristics of spatial and temporal variation for soil organic carbon (SOC), ac-
tive carbon, and slow-release carbon content were analyzed using one-way ANOVA and multiple comparisons
between data using the LSD method. Results showed that the soil organic carbon, slow-release carbon and ac-
tive carbon contents had the same profile characteristics and accumulated in 0 — 20 em surface soil. Compared
to April, June, October and December, the interlayer content in August changed significantly (P<<0.05). For a
depth of 0 — 100 cm, the total SOC, active carbon and slow-release carbon content had the same temporal vari-
ation characteristics increasing from April to June, reaching a maximum in August, and then decreasing. Con-
version of soil slow-release carbon and active carbon from April to June and August to October was strong; soil
slow-release carbon content was changed significantly (P<<0.05) and further lead SOC changed significantly in
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this stage. There was no significant difference in soil active carbon content between the different time. From
April to June, the soil active carbon content for 0 - 20 c¢m was the fastest growing stage with a rate of increase
of 1.30 g+kg™ +month™, but there was no significant increase in soil active carbon content because of the con-
version of active carbon into slow-release carbon and the plum rain season. In general, temporal and spatial
changes of total SOC and slow carbon content were more consistent. [Ch, 5 fig. 3 tab. 28 ref. ]

Key words: forest soil science; Castanopsis fargesii forest; soil organic carbon; soil active carbon; soil slow-re-

lease carbon; spatial and temporal variation
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Figure 1 Annual change of SOC mass fraction Figure 2 Annual change of soil active carbon mass fraction
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Table 1  Monthly average change rate of soil active carbon mass fraction

TR RS B B A (g kg )

Ay
0~20 20~40 40~60 0~100 cm

4-6 1.30 0.60 0.20 0.10

6-8 0.80 0.90 0.40 0.10
A 1.05 0.75 0.30 0.10

8-10 -0.60 -0.70 -0.10 0
10-12 -0.70 -0.70 -0.40 -0.10
A -0.65 -0.70 -0.25 -0.05

DU AT T AP 1] T PEROT % B A 2 E—
HON8 JH 771 g-ke™ % 5.86 gk, tﬂfﬂﬁ%ﬁ%ﬁ@<o.05)(

®2 ITERZEVHGRESVATHTNEE
Table 2 Average monthly change rate of soil slow-release carbon mass fraction

G (g kg 1)

Ay
0~20 20~40 40~60 60~100 cm

4-6 1.10 0.27 0.02 0

6-8 0.51 0.16 0.04 0
A 0.81 0.22 0.03 0

8-10 -0.93 -0.12 0.14 0.16
10-12 -0.56 -0.06 -0.10 -0.16
SEHE -0.75 -0.10 0.02 0
UL, AR M ARSI A+ HEIE PR 4 B B 2212
3 itk

Z BV  AAR P A PRt s ), AT B SR A MR AT 4-5 ) BRIP4 o 21
PR e o] X LR S PIEY R. HRIATEITESRAINY 90 d siffmetlt, KREFEHA 13.6%~20.8%),
90~180 d IRz, REFEN 19.6%~41.8%, WG/, AERTS FE2FZREGIZFAFEEIAN . 7 W —< 5
PRI ) BT 2 R o et B O IR R, S HE MY i R . 2R IE AR BT
0 5 7 A 7 iy KO [ Ui B 2 7 D s [ R -7 e 1 DR B S T
g 242627 45 PR VE P R DL K A R T (B 4) R E s R R (K S, 3R 3), TEIiEA
P A B, AN B - (e AR, N T R R S, PRI E B AR
b7 HIEETE AL, 0~20 em HIEA YR SEALE 6 H BB ERME 1, £3), XH0FEEMEUE
it —2L R . BT 0~20 em - 38IE PR T 0 SR AR DA AP I KB (1.3 gokg ™' A ) BT3B
FMRHG N, R B - 3SR T i 3 B A A B KA (1.1 gekg™ - ) BPPXEE RS I, 2 ket 3% Ay 44
- ETE R R 7] R e A AR A X FPSR L A B T B ST R T A SO N L, AR

BB S IO A (B 2 P 3, R (O R 2 AR 3), DML, ARSI HLGk it
F 53 S B TR T A B 280 4-5 ) RTINS A, EA 6-8 LS, th F U876 Y
BRI RIS R L BRI, TR MR | 0~20 em - HEHE PER R SRR T bt 55 B 2
SRR FLLE 8 F1 3RS AE Al (PN 2 AL AT A B K - AT HLR s it v A
BEAL, 20~60 om FIERIURI , BRI R T 4B B S B 5, (R
B L AR S EO% )2 T O DL BB (7 1, 2 R 3, R 3), MR A K
WCRHE, TR A R, TR I KT, 810 F1, LHERILAEAGR, LR
B T BB I AL PSR AL, SRR AV B I B WA, S 0~20 em MR BLIB STk 2E 10 71 1
LG (LRI 3, #23).
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Figure 3 Annual change of soil slow-release carbon mass fraction Figure 4 Changes of soil temperature in different periods

®3 A, EERMENRSEENBEMRIERE

Table 3 Correlation between soil organic carbon, active carbon, slow-rease carbon and temperature and microbial

%y ALK ERER TS TRk WA R
APk 1
MRk 0.970% 1
G 0.991 % 0.964 1
A 0.776%* 0.881% 0.7827%%* 1
E 0.108 0.241 0.142 0.509% 1

LML : * FRIRTE 0.05 KT (UM ) B REASE, ** FRIRTE 0.01 K (U ) b AR

)2 LSRR TR B R S A LS. 8
R NG RO T i o U A A R] , (HAR AR A A K 3] 2 T
HRBEA BT B 8 2 B el IR AR AR R
I PR — G SRR ] ) e A s B2 U2 i 5, L 0~20
em HIERE], i TRE | BEEYITE SRR R A A
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4 i
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Figure 5 Annual variation of soil microbial biomass
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