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1 (gke")
1.1 A = /
2008—2012 Al = /
0~20 cm
14.24 g'kg” CMI = x
0.99 gkg’ 57.84 mgkg' x100=CPIxAIx100
0.67 gkg” 21.57 mgkg" 1.4
197.46 mg-kg 22 SPSS 16.0  Excel 2003
958
1.2
6 N
0 360 450 540 630 720 kg-hm™ NO LSD Least significant difference
NI N2 N3 N4 N5 2
P,05 180 180 kgrhm?  NO( ) 2.1 CMI
CMI
1
45% 55% 55 45
45 55
10 P>0.05
6 21.6 m*
3 0.10~0.52 g'kg 1.02~4.30
1.3 gkg! CMI
2012 0~20 cm CMI
(
TOC , 1996) ( ,
0.149 mm 0.2000 g 2006)
— ( , 2000)
LOC 0.25 mm 2.2 CMI
150 g KMnO,
KMnO, 33 167 333 CMI 2 2
mmol-L " (Blair et al, 1995)
Blair 1995 2.21~3.25 g'kg
CPl = (g'kg™y P>0.05
1 CMI
Table 1 Effects of N fertilizer application on labile organic matter and CMI
w( Wekgh)  w( Wekgh — w( Vgkeh 1%
NO 15.96 3.00a 10.78 1.00 1.00 100.04 a
N1 18.49 3.14a 13.08 1.16 0.88 101.56 a
N2 17.49 330a 11.80 1.10 1.06 115.17 a
N3 18.42 3.10a 15.08 1.28 0.75 9533 a
N4 19.49 3.52a 13.42 1.22 1.00 11945 a
N5 18.76 3.39a 12.92 1.18 0.95 11097 a
3 ( P<0.05) (P>0.05 LSR )
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2 CMI
Table 2  Effects of N fertilizer application on medium labile organic matter and CMI
w( Mekgh) — w( (gke) w( M(gke) 1%
NoO 15.96 2.76a 11.20 1.00 0.89 89.18a
N1 18.49 221a 14.68 1.16 0.54 62.62a
N2 17.49 2.19a 13.71 1.10 0.57 62.93a
N3 18.42 281a 15.57 1.28 0.65 8391a
N4 19.49 253a 15.12 1.22 0.60 73.59a
N5 18.76 325a 13.15 1.09 0.90 106.21a
2.4
CMI NO NI 3
N2 N3 N4 N5 CMI CMI
P>0.05 3
-0.929
2.3 CMmI CMI
3 3
0.46~0.62 g'kg CMI
-0.751
N4 N5 NO -0.264 0.910 CMI
P<0.05 NS5 4
25.81% CMI 3 CMI
CMI
N5 CMI 28.23% 0.723  -0.838
P>0.05
3 CMI
Table 3  Effects of N fertilizer application on high labile organic matter and CMI
w Vgkeh)  w( Vgkeh)  w( %
NO 15.96 0.62 a 14.89 1.00 1.00 99.95a
N1 18.49 0.53 ab 17.57 1.16 0.72 83.44a
N2 17.49 0.52 ab 16.59 1.10 0.74 80.72 a
N3 18.42 0.56 a 19.45 1.28 0.68 87.01a
N4 19.49 0.47b 18.67 1.22 0.59 71.84 a
NS5 18.76 0.46b 17.95 1.18 0.61 71.73 a
4
Table 4 Correlation analysis between labile organic matter fractions and total organic matter and maize yields
1 0.898 * 0.780 ** 0.321 -0.952 ** 0.524 *
0.898 * 1 0.723 * 0.102 -0.838 * 0.409
0.780 ** 0.723 * 1 -0.04 -0.929 ** 0.910 *
0.321 0.102 -0.04 1 -0.192 -0.264
-0.952 ** -0.838 * -0.929 ** -0.192 1 -0.751
0.524 * 0.409 0.910 * -0.264 -0.751 1
ok 0.01 * 0.05
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Study of the Carbon Management Index in Lime Concretion Black Soil under
Conditions of N Fertilizer Application

LI Wei'?, QIAO Yugiang'?, JIANG Tao'?, CHEN Huan'?, DU Shizhou'?, ZHAO Zhu'?, CAO Chengfu'**
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Abstract: To analyze the negative properties of lime concretion black soil, an experiment using six different application
concentrations of N fertilizer of 0, 360, 450, 540, 630, 720 kg N hm™ was conducted over four years in Mengcheng City, China. The

effects of the N fertilizer application rates on soil organic matter fraction and the carbon management index (CMI) in lime concretion
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black soils were systematically studied using the data obtained at this test location and through analyzing the change in soil organic
matter fraction and CMI. The results showed that the application of N fertilizer increased the total organic matter (TOM) and labile
organic matter (LOM). The ranges of TOM and LOM were 17.49~19.46 and 3.10~3.52 g-kg™', respectively, and the increased values
of TOM, LOM and non-labile organic matter (NLOM) compared with no fertilizer treatment were between 1.53~3.53, 0.10~0.52 and
1.02~4.30 g-kg™', but had no significant differences among the rates of N application. The range of change of the high labile organic
matter (HLOM) was between 0.46~0.62 g-kg', had a decreasing trend with increasing N fertilizer application, and showed
significant differences between the high N fertilizer application rate and no fertilizer application (P<0.05). However, the medium
labile organic matter (MLOM) was comparatively low, and was affected by the nitrogen application rates. Its value increased when N
was greater than 540 kg N-hm™, which was a critical value of N fertilizer application rate. However, there were no significant
differences between different N fertilizer treatment amounts. of all the treatments, soil NLOM could be advanced to cause an
increase in total organic matter, with CMI not affected by the N fertilizer application rate. Maize yields from application of N
fertilizer treatments were clearly higher than no fertilizer treatment conditions with the highest yield of 11 137.90 kg-hm™ for 720 kg
N-hm™ N fertilizer application rate. Correlation analysis showed the relationship between LOM and HLOM was the most significant,
having the highest relevance. Carbon management index was significantly related to LOM (P<0.01), with a correlation coefficient of
0.910**. There was a significant positive correlation between TOM and LOM (P<0.05), and no significant difference between TOM
and CMI (P>0.05). The maize grain yield was very significantly correlated with TOM and LOM (P<0.01), with no correlation with
CMI (P>0.05). Therefore, the addition of chemical fertilizer can increase the total organic matter in lime concretion black soil,
mainly due to increases in stable organic matter, and labile organic matter, thereby changing the fertility in these areas.
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