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113.3 mm
7—9 61% 105°C 30 min 60°C
100 3~4 1.4
1 -
1.2 (7 0.2 mm (
18 ) 0.1 mm
Thermal Finnigan MATDELTAP™XP
613C [18] 513C
3 (%0)=(Ruampie/Rstandara—1)>< 1 000 R Pcic
( §C Repg  0.01
2
3.75 L/hm") 1.5
( 2 Excel 2003
150 kg/hm?) ( SPSS 13.0
) LSD
4
( ) ) (P<0.05) T 0~20cm 20~
3 9 hm 13
40 cm 5°C
( (P<0.05)
Ne 2203945) (
3"*C
Ne 2224791)
Linear
3 13
( 7 4 5°C
25 m? 2 +
1.3 2
2010 10 14
0~20cm 20~40cm 2.1
F1 AEHAyHIEBL MR
Table | Basic soil properties of experimental field
pH
(cm) (g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
0~20 2.68 0.23 0.43 1.85 21.6 6.8 91.0 8.27
20 ~ 40 1.59 0.14 0.40 1.81 52.4 7.8 425 8.33
T2 EPYEFILIE
Table 2 Biological agents treatments
1 2 3
(mg/kg) 25 25 25 10 ml/kg
3~6 (mg/m?) 1 2 3 30 ml/m’
- (mg/m?) 1 2 3 30 ml/m?
(mg/kg) 30 30 30 10 ml/kg
3~6 (mg/m?) 1 2 3 30 ml/m?
- (mg/m?) 1 2 3 30 ml/m?
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3 3 (P>0.05) 20 ~
0~20cm 20~40cm 40 cm
0 ~ 20 cm (P<0.05)
(P<0.05)
(P<0.05) 1
(P<0.05) 20 ~ 40 cm (P<0.05)
(P>0.05)
(P<0.05) (P<0.05)
(P>0.05) 3 > 2> 3
(P<0.05) (P<0.05)
4 0~ 22 te
20cm 20 ~40 cm 8" c 5
0 ~20cm 1 5
8" c 0~20cm 8"c
(P<0.05) 2 ~15.07%0 ~ —10.39%o
(P<0.05) 3"C (P<0.05)
(P>0.05) e (P>0.05) 20 ~ 40
cm 8" c ~10.67%o ~—8.85%o
(P<0.05) e
1> 2> 3 (P>0.05) 3" °C
1 (P<0.05) (P<0.05)
R3 FREMELF LRGBS BN (e/ke)(TFHE +SE, n=3)
Table 3  Effects of biological activators on organic carbon content
(cm)
0~20 393+£0.28a A 3.64+0.03aA 3.08+038aB 1.49+0.05aC
20 ~ 40 236+0.62b A 2.03+0.04b A 1.40+£0.40b A 0.52+0.12bB
P<0.05
P<0.05
4 TRENEH LRANHEBOEM(e/ke) (FHE £SE, n-4)
Table 4 Effects of biological agents on organic carbon content
0~20cm 20 ~ 40 cm
1 1.44+0.78aC 323+£0.03aA 289+0.16aB 0.38+0.02aC 2.99+0.06a A 1.72+0.08a B
2 1.44+0.78aB 262+0.17b A 1.44+0.08b B 0.38+0.02aC 1.68+0.03b A 1.28+0.87b B
3 1.44+0.78aB 223+0.16c A 1.32+0.27bB 0.38+0.02aC 1.55+0.85b A 0.81+047cB
P<0.05
P<0.05
x5 AEEWFLFI LIEGHER 3°C EAEM(%)(FL9E £ SE, n=3)
Table 5 Values of 8"°C in soil organic carbon under different biological activators
(cm)
0~20 -1129+1.03aB -15.07+£095a A -10.39+0.52aB -10.79+ 043 aB
20~ 40 -9.00+£0.39b A -10.67£1.20b A -8.85+£0.13b A -8.92+0.12b A
P<0.05

P<0.05
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El1 AREYETTIEEHR S C EMEMm
Fig. 1 Values of "°C in soil organic carbon under different biological agents
£ 6 TREWEWFIN EKRFFRFIFEFT 6°°C ERIE N (%0)(F191E £ SE, n=3)
Table 6 Values of 3'°C in maize grain and stem under different biological activators
-12.85+0.14aB -12.72+0.08 b B -12.60+0.06 b B -13.10+0.01 b A
-13.17+2.20aC -17.56 +2.10 a AB —-18.27+0.17a A -1532+235aB
@ s I X . ® g B X1
_4 [
_ 4 6 |
g 6] g st
o 3 S 10t
=10t = 12t
12t 14+
“14 | -16 ¢ w b
16 u 4 ol = b2
w b2 B o 4hF3
o ibH3

El 2 TREEMETI EKFFR(a)FAFEFF ()6 C EHE M

Fig. 2 Values of "°C in maize grain(a) and stem(b) under different biological agents
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Effects of Microbial Fertilizers on Soil Organic Carbon of
Reclaimed Minesoils in Aluminum Mining Wasteland

YUAN Qin', SUN Chong-feng', LI Hua', ZHANG Qiang’, GAO Chun-hua’
(1 The College of Environmental Science &Resources, Shanxi University, Taiyuan 030006, China;

2 Institute of Agricultural Environment Resources, Shanxi Academy of Agricultural Sciences, Taiyuan 030012, China)

Abstract: Field study was conducted in a corn cropping system in reclaimed minesoils of the aluminum mining wasteland
in 2010 in Xiaoyi City, Shanxi Province in north of China. The purpose was to characterize the soil organic under different
microbial fertilizers of biological activator, biological agents, and control treatment, i.e. without any microbial fertilizer in the
maize (Yitian18) cropping system. The measurements included the organic carbon content and the values of 8"°C of soil in the
depths of 0 — 20 cm and 20 — 40 cm, and the values of '>C in maize stem and grain. Results showed that deeper soil corresponded
to reducing soil organic carbon but increasing 5'°C values. Microbial fertilizers could significantly increase soil organic carbon
content. Maize grain accumulated much more "*C than stem, as evidenced by the statistically significant difference, in spite that
no significant correlation was found. Based on the results it is concluded that microbial fertilizers could improve the accumulation
of soil organic carbon in aluminum mining wasteland.

Key words: Aluminum mining wasteland, Reclaimed minesoils, Soil organic carbon, Microbial fertilizers



