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Organic carbon mineralization in lime soils in Karst region of Guangxi, South China in
response to exogenous organic substrate and calcium carbonate. GE Yun-hui'*”’, SU Yi-
rong'”, ZOU Dong-sheng’, HU Le-ning'”, FENG Shu-zhen'?, XIAO Wei'?, HE Xun-
yang' > " ('Key Laboratory of Agro-ecological Processes in Subtropical Region, Institute of Sub-
tropical Agriculture, Chinese Academy of Sciences, Changsha 410125, China; *Huanjiang Obser-
vation and Research Station for Karst Ecosystems, Chinese Academy of Sciences, Huanjiang
547100, Guangxi, China; ’College of Bioscience and Biotechnology, Hunan Agricultural Univer-
sity, Changsha 410128, China). Chinese Journal of Ecology, 2012, 31(11) ; 2748-2754.
Abstract; To elucidate the effects of exogenous organic substrate and calcium carbonate on the
organic carbon mineralization in lime soils and to deepen the understanding of the characteristics
of soil organic carbon turnover, the terra fusca, rendzina, and zonal red soil were collected from
the Karst region in Huanjiang of Guangxi, and a 100-day incubation experiment was conducted
with the fluxes of CO, and "*C-CO, from the soils determined. Three treatments were installed,
i. e. , no exogenous addition (CK) , addition of "*C-labeled rice straw (S), and addition of "*C-
labeled calcium carbonate (C). In treatments S and C, the mineralization of soil organic carbon
was promoted obviously, and the priming effect of '*C-labeled rice straw and '*C-labeled calcium
carbonate on the organic carbon mineralization in the terra fusca, rendzina, and zonal red soil
after 100-day incubation was 28. 7% , 46. 2% , and 15. 5% , and 127. 0% , 175. 3% , and

100. 1% , respectively. In the apparent cumulative mineralization, the contribution rate of "*C-la-
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beled calcium carbonate in the terra fusca, rendzina, and zonal red soil was 40.4% , 48.4% ,
and 19.6% , respectively. Soil type, exogenous additives, and their interaction had significant
effects on the priming effect of the soil organic carbon mineralization, the contribution of the addi-
tives to the apparent cumulative mineralization, and the cumulative mineralization volume ( or
rate) (P<0.01). This study indicated that the addition of exogenous organic substrate and calci-
um carbonate altered the characteristics of soil organic carbon mineralization, and, as for the lime
soils, the contribution of inorganic carbonate should be taken into consideration in the study of
the mineralization and turnover of soil organic carbon and the assessment of their effects on atmos-

phere CO,.

Key words: Karst; soil organic carbon mineralization; priming effect; inorganic carbon; "“C
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Table 1 General properties of the experimental soils

TR o GOUR  RRA R LR I 7B A (s ) THRACED
(g-kg™) (%) (g-kg) (mmol - kg™") A
Ca0O MnO Fe, 05 (mg - kg™)
714 4.2140.02 a 7.08+0.02 a 25.1+0.8 a 0.57+0.01 a 75.326.1 a 0.2840.03 a 0.14+0.00 a 34.46+0.17 a 1074 a
FoA Kt 5.76+0.03 b 16.33+0.21b  20.6+0.5b 7.1320.06 b 131.1+10.3 b 4.72+0.02 b 1.98+0.01 b  63.06+0.28 b 268+8 b
B Kt 7.3320.05 ¢ 66.67+1.80 ¢ 20.9+0.9b 20.65:0.12 ¢ 328.8+12.1 ¢ 24.6420.25¢ 2.76+0.02 ¢ 83.74+0.33 ¢ 2450+19 ¢
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Fig.1 Priming effects of soil organic carbon after " C-la-
beled straw (a) and " C-labeled calcium carbonate (b) ad-
dition
VEFH . 5535400300, SN IR0 % 21 A DLBR 0 L 0 3 &
RO B B ERT A KA (P<0.05), 100 d J5" C-F
FXTLLE Rt Kt BBt K 4 3 R AT LAk
WAL 1 B R BN R 28. 7% | 46.2% | 15.5% ; T
“C-CaCO, X 3 B+ AT HLAR ™ Ak 1) 38 & 3500
127.0% .175.3% .100. 1% .,
2.2 LHEFOW BRI b iR A IR R R S A HL
JBT 4 BT ik

N C-CaCO, (I 2b) J& , X - HE R W R H™
fhit (B &R sk 1Y C-CO,) =4 T KI5
i) , I 5 45 77 B [ 199 928 5% i) 32 400 /), 80 d 5 4
T8, HigR 100 d J5 , R IE " C-CaCO4 1Y CO, XL
o2 N VSl ol N LR ) I L nt £ U Y- YAV T
B0 BTHR 24> 9k 40.4% 48.4% (19. 6% ; TR
U C-FEE (8] 2a) XLLIERIAR (4 K 1R BTk
i BN S A e R IR C-RE LY CO, XFAL
B prea KA Baa ikt 3 Fh R 2R ik
TR N 4.2% 5.0% 1.2% , 1F 100 d
1435 7 30 PN AR RB FR 5 FN AT LA T 1 33 L R A
WAk TR 1 DTRR K IMR O o A K b > 21 88> 8
A K+ (P<0.05)

2.3 HHEAPURE LR RS 2R
b3

HMEPI XS 3 A LA B Ak T3 3 14 5 e ]
Iy R BE (B 3) .0 ~ 10 d P o i B, 574k
WA B 2 (P<0.05) ;10 ~ 100 d S8 43I B,
WAL R AR E 2 (P>0.05) . TIEA DL 20"
fhit o 330 B b i 5 MR Iy 2Rk

10 —— 213
—=— RAAKRE

—A— BAnKt

oo

HC-TEEL TR (%)
~

100

-
(=

'S
o

;%;

0 20 20 60 80 100
I ()

“C-CaCO,TBRE (%)
N
[=)

]
[=}

B2 “C-FBE(a)F1“C-CaCO,(b) XM HIEXWNERTLE
HIRERZE (%)

Fig.2 Contribution rate ( % ) of apparent cumulative min-
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Fig.4 Cumulative mineralization amount (a) and cumula-
tive mineralization rate (b) of SOC after 100 d incubation
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3 i i

3.1 AMEYE A HLR Ak
A SMEA ML TS 5 R A L
143 ik 1 S A AR AR B G FR OM 3 & 300, Binge-
man (1953 ) #"C FRic A HLEDIMA S| 3 | gy
WRIX 53T HIMIE A I8 4 i 1) e A0 = 9645 ML 4 i 1)
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