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Influence of exogenous calcium carbonate and rice straw
on active organic carbon of Karst soils
GE Yun-hui**?, ZOU Dong-sheng", SU Yi-rong®®, HE Xun-yang>*

(1.College of Bioscience and Biotechnology, Hunan Agricultural University, Changsha 410128, China; 2.Key
Laboratory of Agro-Ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, the Chinese
Academy of Sciences, Changsha 410125, China; 3.Huanjiang Observation and Research Station for Karst Ecosystems,
Chinese Academy of Sciences, Huanjiang, Guangxi 547100, China)

Abstract: To elucidate the features of active organic carbon in Karst soils in the turnover of soil organic carbon,
14C—labeled straw and **C—labeled calcium carbonate were respectively added to each of the terra fusca, rendzina and
zonal red soil of Huanjiang Guangxi for a 100 d incubation test. Soils with no addition were regarded as CK. Results
showed that **C—labeled straw exhibited obviously higher influence on **C-MBC, **C-DOC in the three soils, compared
to **C-labeled calcium carbonate (P<0.05). After 5 d of incubation, total MBC (microbial biomass carbon) reached the
peak in the three soils added with *“C—labeled straw or **C—labeled calcium carbonate, and the MBC in red soils was
231.7 273.0 mg/kg , were respectively 70.2% and 100.5% higher than that in the CK ; the MBC in terra fusca was 288.1,
307.7 mg/kg , were respectively 23.0% and 31.3% higher than that in the CK while MBC in rendzina was 683.7 787.2
mg/kg , were respectively 4.5% and 20.3% higher than that in the CK; DOC (dissolved organic carbon) in the three soils
also reached the maximum. The MBC in rendzina was obviously higher than that in terra fusca and red soil, but the DOC
in red soil was obviously higher in terra fusca, rendzina (P<0.05). Exogenous **C-labeled matters could promote the
increase of soil active organic carbon and in the same condition, rendzina and terra fusca are more likely to accumulate
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organic carbon, compared to red soil.
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Table 1 General properties of the experimental soils
H / CEC  / (g-kg™)
P (k™) g kg') (mmolkg®)  ca Mn Fe I(mg- kg™)
(421+0.02)a (7.08+0.02)a  (0.00+0.00)a (75.30+6.07)a  (0.20+0.03)a (0.11+0.002)a (24.12+0.17)a  (107.00+4.12)a
(6.26+0.03)b (16.33+0.21)b  (7.13+0.06)b(131.10+10.32)b  (3.37+0.02)b (1.53+0.012)b (44.14+0.28)b  (268.00+7.89)b
(7.33+0.05)c  (66.67+1.80)c  (20.65+0.12)c (328.80+12.10)c (17.60+0.25)c (2.14+0.019)c (58.62+0.33)c (2.45x10%+18.79)c
0
1.2 Bt 100% )
1 CO, 1 200 mL 1 mol/L NaOH
C- (1yg 25
500 ug C) 'c-caCo 1 ki 509 C
Hg C) s ( g g C) 1004 Ed 1
(CK)3 4
10 d 1
NaOH 0 1 5 10 30 80
(45% ) 25 C 1
100 d MBC *C
1 4 OC 14 14 14
(‘"C-MBC) DOC ™C (**C-DOC)
550 g 1L

50 L (



316 ( ) http://www.hnndxb.com 2012 6
1.3 MEERRFZE “c-MBC Yc
_ 7.25% 5.88% 4.98%( 1-a) “*C-MBC
14 0 0 0 _
(Phoenix 8000) [11] C 01.439/0 0.32% 0.26%( 1-b)
2500 g ( )8 4 2 C-MBC
P<0.05
24 h ( )
0.5 mol/L K,SO
S ( (P>0.05) “Cc_MBC
1 4 30 min 4 e 146
=( °\°8 a &
) > 6
&l
2.22 o ; :
2.l :
14
mL 9 mL 24 h | l‘@
Beckman LS-6500 Yc To Lk o el
0 1 5 80 100
5.00 min Hc
(mg/kg)=( ¥“c 1 min )x o5
( . )( x S
14 14 04 A B2k
¢ ) “C-MBC .- Dbt
(ma/kg)=( e po3 : B K
O )%2.22 02
14 14
c c Qo1 r{a
= - ﬁ-ﬁ
o, s MER REL D
pH  CEC Ca Mn o 1 5 10 3 8 100
/d
Fe [12] BI1 RN O-HEES (a) F10-Ca00, () it
1.4 HIRANE S 544 115 “CMBC S55NFRRARELL
' . Fig.1 Quality ratio of **C—MBC and exogenous carbon in three
Excel 2003 SPSS(16.0) soils following amendments with **C—labeled straw (a)
and **C-labeled calcium carbonate (b)
2.1.2 EmAhAEhEsm
t S-N-K Y- Yc-caCO; 5d
(P<0.05) MBC ( 2)
i N MBC 70.2% 100.5%
2 ERSOH MBC 23.0% 31.3%
2.1 HIEREMEDERITIL MBC 4.5%
20.3% MBC
21,1 "CARITA L kB ’
14 14
C- C-CaCO; 5d MBC

“c_MmBC



38 3 317
*2 AREALEIHTFELMEVENERDSE
Table 2 Contents of MBC in three soils following different amendments
MBC /(mg-kg 1)
0d 1d 5d 10d 30d 80d 100d
CK (86.42+3.73)a (105.77+2.35)a (125.11+4.21)a (115.95+4.79)a  (69.85+4.71)a  (56.61+3.24)a  (40.81+1.31)a
(154.02+4.31)b (230.93+12.84)b (234.32+9.22)b (175.4349.0)a  (146.54+13.37)b (98.14+0.61)b  (84.90+1.27)b
(563.91+4.39)c (601.44+7.83)c  (654.32+10.73)c (613.45+.757)b (514.97+22.83)c (319.16+1.10)c (291.59+1.47)c
(96.07+0.87)a (182.47+1.18)a (231.66+2.10)a (157.55+4.68)a (112.63+8.68)a  (77.46%6.23)a  (69.37+3.20)a
(159.35+5.04)b (265.54+3.78)b  (288.12+6.71)b (199.14+8.43)b (188.74+2.11)b (103.50+7.58)a  (94.83+1.56)b
(570.82+5.57)c (657.67+13.85)c (683.72+14.92)c (659.66+7.50)c (599.44+22.39)c (375.60+9.33)b (334.60+13.70)c
CaCO; (94.40+4.15)a (246.37+5.69)a (272.95+3.87)a (267.00£12.97)a (177.85+6.75)a  (80.64+0.86)a  (72.79+1.82)a
(160.86+5.90)b (291.28+10.57)b (307.72+4.88)b (259.12+7.09)a (220.76+6.41)b (128.28+0.84)b (120.37+4.17)b

(569.04+4.24)c (678.51+21.84)c (787.20+24.91)c (756.23+23.94)b (547.60+12.45)c (405.61+20.34)c (398.41+26.62)c
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Table 3 Contents of DOC in three soils following different amendments
DOC I(mg-kg 1)
od 1d 5d 10d 30d 80d 100d
CK 141.42+1099 (210.08+9.44)a (308.61£8.87)a (230.89+12.76)a (208.52+8.96)a (109.34+7.54)a (90.62+8.71)a
134.33+7.33  (187.27+7.30)a (234.494+8.10)b (168.09+12.51)b (120.42+9.51)b  (97.85+2.75)ab (71.08+8.28)ab
90.17+13.82 (113.4747.42)b (192.78+10.03)b (106.16+4.76)c  (66.89+10.90)c (61.11+11.82)bc (43.45+4.41)bc
(158.08+12.35)a (351.33+7.88)a (482.24+0.19)a (430.73+8.84)a (358.91+11.12)a (245.82+13.34)a (151.27+1.86)a
(141.42+14.77)ab(252.63+20.40)b (295.97+10.92)b (246.71+10.07)b (148.97+12.02)b (127.77+11.94)b (92.94+16.14)b
(93.07+12.79)bc (136.68+15.89)c (247.78+11.21)b (186.16+4.93)c (104.80+6.91)b  (68.08+5.68)c  (58.636.42)c
CaCo; 163.44+20.08 (308.51+10.02)a (423.15¢9.15)a (375.23+10.72)a (334.56+16.61)a (200.46+5.10)a (131.380.18)a
134.85+11.68 (238.83+7.30)b (280.43+8.94)b (203.12+10.59)b (162.33+£12.50)b (112.49+3.05)b  (94.98+2.96)b
96.2425.32  (124.74+10.83)c (242.79+4.16)b (164.67+1551)c (90.11#191)c (59.2625.41)c  (57.87+2.56)c
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