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al., 2007 ), HTFME CO, 1 6"C,
1.3 F54RIE

Bk TR AR BOT AR (90% )
TERL S 00EE T Gt HglosE . 80K 8T 105
CTTHHE24 W 13 pH EHIAIES /) pH 11U
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( F=30.885, P<0.01, [ 1), SL il SLC 4ZbFfr 115
oPC HBLLXTIR (S) AbHURFET R, FUHE Y
B RHEA T 1, [, SLC &S 6°C 1t
SL & FA%, TRESEIN Bk 3% 3, e e fli
LT C B L, DRI T 33800 6 C M.
2.2 BkmAntiERAEY °C FEHETW

BrA R 0°C B e T R ET R
T, R FTIRINEIBEIR 6PC JFIR{H M-9.91%0+
0.08%0, 23t 7 d BIREFE, Bk 6 C i
Hahm, k3T 522.70%0 (& 2A ), X FHBKHAELE
SB[ PN R 5 R ARk B VS P TR . 2 Wi —
BB AR R T ZRUAIZE R, Deniro etal. (1978)



TRE R Bk I AERRAARR b 1 FI——"C 7RI E

1105

26 =

—O0— 3%
—O— HIEAFE Y
—— L PR

5"C/%o

Y

t/d

n=4
1 RE4E 1% 5'°C BERTEIAIZS 1L
Fig1 Bulk 63C values of soil in microcosms of soil; soil and litter; soil,

litter and Collembola
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Fig.2 Thebulk o 13C values of Collembola (A) and soil microbes (B). Values with the different letter are significantly different (P<0.01) (n=4)



1106 AERAEEENR 24 BH 7 (201547 H)
F 2 CO:HH C >k BIEEY (fue)F0 L (L) HILL 2 42(5): 495-506.
Table 2 The proportion of litter- and soil-derived CO. EDWARDS C A. 2004. (Ed.) Earthworm Ecology (2nd Edition) [M]. CRC
S Shitter Jsoil Press, Boca Raton.
WFRRE 7 21 63 7 21 63 ENDLWEBER K, RUESS L, SCHEU 8. 2009. Collembola switch diet in
LhF TIRIEE D 1.05 0.88 041 0 012 059 presence of plant roots thereby functioning as herbivores [J]. Soil
+HE ¥ MBkAE 103 085 035 0 015 0.65

SRMENTFEE (n=4)

3 it

it PC N EARICREERAR, ST T IREY
B CAEBE AR IV TR AOTEIR S WS SE
FvE YT C LR e M [F L, i H A4
TEEPR BT BAT WL R A R4 ORI,
B C AR Sy il - AE TR [ 2=, TR
TERI, He AR IR C #RIR A 7 . 1Bk
HAEEY R VI o EATTRT USR] Py ) 4%
ALY SMIERT C; [ Bk S 13 -y By
REWIIREMEREAE, 7EB RN SR ERT T
AU AR RS IR C B R

Sk

BLAIR G J, LEFROY R D B. LISLE L. 1995. Soil Carbon Fractions Based
on their Degree of Oxidation, and the Development of a Carbon
Management Index for Agricultural Systems [J]. Australian Journal of
Agricultural Research, 46(7): 1459-1466.

BLAIR G J, SINGH B P, LEFOY R D B, et al. 1997. Development and use

of a carbon management index to monitor changes in soil C pool size

and turnover rate[C]/In: Cadisch G., Giller KE (ed.): Driven by Nature:

Plant Litter Quality and Decomposition. CAB International,
Wallingford, UK, 273-281.

BOSSIOD A, SCOW K. M. 1998. Impacts of carbon and flooding on soil
micrrobial communities: phospholipid fatty acid profiles and substrate
utilization patterns [J]. Microbial Ecology, 35(3-4): 265-278.

BRIONES M J I, INESON P, SLEEP D. 1999a. Use of "°C to determine
food selection in collembola species [J]. Soil Biology and
Biochemistry, 31(6): 937-940.

BRIONES M J I, BOL R., SLEEP D, et al. 1999b. A dynamic study of
earthworm feeding ecology using stable isotopes [J]. Rapid
Communications in Mass Spectrometry, 13(13): 1300-1304.

CHAMBERLAIN P M, MCNAMARA N P, CHAPLOW J, et al. 2006.
Translocation of surface litter carbon into soil by Collembola [J]. Soil
Biology and Biochemistry, 38(9): 2655-2664.

COLEMAN D C, CROSSLEY JR D A. 1996. Fundamentals of Soil
Ecology [M]. Academic Press, New York.

DENIRO M J, EPSTEIN S. 1978. Influence of diet on the distribution of

carbon isotopes in animals [J]. Geochimica et Cosmochimica Acta,

Biology and Biochemistry, 41(6): 1151-1154.

HAGEDORN F, MAURER S, EGLI P, et al. 2001. Carbon sequestration in
forest soils: effects of soil type, atmospheric CO, enrichment, and N
deposition [J]. European Journal of Soil Science, 52(4): 619-628.

HEIMANN M, REICHSTEIN M. 2008. Terrestrial ecosystem carbon
dynamics and climate feedbacks [J]. Nature, 451(7176): 289-292.

HUNT H W, COLEMAN D C, INGHAM E R, et al. 1987. The detrital food
web in a shortgrass prairie [J]. Biology and Fertility of Soils, 3(1):
57-68.

JEGOU D, SCHRADER S, DIESTEL H, et al. 2001. Morphological,
physical and biochemical characteristics of burrow walls formed by
earthworms [J]. Applied Soil Ecology, 17(2): 165-174.

NAKAMURA A, CATTERALL C P, HOUSE A P N, et al. 2007. The use of
ants and other soil and litter arthropods as bio-indicators of the impacts
of rainforest clearing and subsequent land use [J]. Journal of Insect
Conservation, 11(2): 177-186.

PERSSON T. 1983. Influence of soil animals on nitrogen mineralization in a
northern Scats pine forest [C]/In: P. Lebrun, H.M. Andre, A. De Medts,
C. Gregoire-Wibo and G. Wauthy, (Eds) New Trends in Soil Biology,
pp: 117-126.

RUSEK J. 1998. Biodiversity of Collembola and their functional role in the
ecosystem [J]. Biodiversity and Conservation, 7(9): 1207-1219.

SATOSHI K, NOBUHIRO K. 2008. Collembolans feeding on soil affect
carbon and nitrogen mineralization by their influence on microbial and
nematode activities [J]. Biology and Fertility of Soils , 44(3): 435-442.

SCHIMEL D S. 1995. Terrestrial ecosystems and the carbon cycle [J].
Global Change Biology, 1(1): 77-91.

SEASTEDT T R. 1984. The role of microarthropods in decomposition and
mineralization processes [J]. Annu Rev Entomol, 29: 25-46.

SVEN M, REINHARD L, ELLEN K, STEFAN 8, et al. 2007. Use of stable
isotopes (13C) for studying the mobilization of old soil organic carbon
by endogeic earthworms (Lumbricidae) [J]. European Journal of Soil
Biology, 43: S201-S208.

TEUBEN A, 1991. Nutrient availability and interactions between soil
arthropods and microorganisms during decomposition of coniferous
litter: a mesocosm study [J]. Biology and Fertility of Soils, 10(4):
256-266.

WREETS, JBRRAR, S, skig. 2007, WkduE SRS RGP ROFEII].
A ZREE, 15(2): 154-161.

TR TE, MRS, @&l 2007, seEI7EAES RGP IERID]. A2k
P, 15(2): 142-153.



TRE R Bk I AERRAARR b 1 FI——"C 7RI E 1107

Role of Collembola in Carbon Transformation——A 13C-labelling Study

. 1 .23 .2 2 . 1 . 1*
XU Guoliang , WANG Min~~, ZHANG Weixin", XIA Hanping”, WANG Jiashan', WU Zhifeng
1. School of Geographical Sciences, Guangzhou University, Guangzhou 510006, China;
2. South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China;

3. University of Chinese Academy of Sciences, Beijing 100039, China

Abstract: Terrestrial carbon cycle is one of the key issues in the world. Soil fauna play essential roles in soil ecosystem which is the
largest terrestrial carbon sink. However, both the contributions of soil fauna to carbon transformation and the underlying mechanisms
are still unclear. The isotope technology provided an useful method to quantify the key processes in soil food web and material
cycling. In this study, *C-labeled leaf litter was used to investigate the effect of the Collembola (Folsomia Candida) on carbon
transformation in laboratory microcosms. Three treatments were set up: (1) soil (control, S), (2) soil and labeled litter (SL), and (3)
soil, labeled litter and Collembola (SLC). Each treatment has four replicates. These microcosms were destructively sampled on day 7,
21, 63 after the experiment initiation. The results showed that litter-derived C was incorporated into soil biota rapidly. The original
8C values of Collembola was -9.91%0+0.08%o, and it reached 522.70%o after 7 days of incubation indicating that Collembola could
efficiently assimilate this newly introduced litter-derived C. Similarly, the 5"°C values in PLFAs increased significantly, especially at
the initial experimental stage. In addition, the presence of Collembola significantly promoted the PLFAs '°C suggesting that
Collembola could accelerate the microbial assimilation of litter carbon. Unexpectedly, treatment SLC exhibited significantly lower
6"C values than treatment SL. This may indicate that the presence of Collembola stimulated the release of newly metabolized litter C.
Both of the treatments stimulated CO, flux significantly. By C isotope analysis, over 85% of the mineralized C derived from litter at
the initiation state (21 days), demonstrating that new C from fresh litter tended to release back to atmosphere with active soil biota.
Thereafter, the contribution of soil-derived C to the CO, emission increased. This study proved that new C from litter could
participate in soil C cycling rapidly, especially in systems with active soil biota. While, the newly introduced litter C was also readily
to be respired as CO,. In spite of the small size, Collembola had a priming effect on microbes in the litter-soil environment and, thus,
contributed to the functioning of soil food web.

Key words: collembola; stable isotope; carbon transformation



