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1

Table 1 Descriptive statistical results of soil total organic carbon content

Soil depth/cm Average soil organic carbon content/(g * kg—1) Minimum/(g « kg— 1) Maximum/(g « kg— 1) Coefficient of variation/ %
0~10 8 2243 53a 5 78 12 27 43, 01
10~20 5. 4441, 53ab 377 6. 77 28 10
20~30 3. 35+0. 3be 3. 00 3. 55 9. 02
30~40 3. 6041 02bc 2. 88 4. 76 28 26
40~60 2. 8240, 09be 2. 75 2.92 3 22
60~80 2. 28+0. 33¢ 1L 91 2.53 14. 28
80~100 1. 824 1. 34c 0. 83 3. 34 73. 42
0~100 3.93+2 49 0. 83 12. 27 63. 43

(P<<0. 05) o

Note: The mean values of organic carbon content in different soil layers are denoted by different lowercase letters ( P<Z0. 05). Soil organic carbon content
g y y g

is composed of average soil organic carbon content and corresponding standard error in each layer.

o ’ b
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80~100 cm
12.16% .13 07%.10. 23%.8 27%
6. 61%, , ,30~40 cm

2

Table 2 Analysis of driving strength of soil organic carbon and its components

Total Total Total Available  Available  Alkaline hydrolysis  Calcium pH Bulk
Indicators
potassium phosphorus nitrogen  potassium phosphorus nitrogen carbonate density

Total organic carbon — — 0. 9835 — — — — _ _
Light fraction organic carbon — — — — — — _ _ _
Heavy organic carbon — — 0. 960 7 — — — — _ _
Highly active organic carbon — — 0. 966 9 — — — _ _ _
Medium active organic carbon — — 0. 960 3 — — — — — _
Active organic carbon — — 0. 706 7 — — — _ _ _

=7 g P<0. 05 .

Note: “—’ for ¢ statistics failed P<Z0. 05.


User
高亮

User
高亮


90 9 )
@ P <0, 05 (0. 993 5.,
s s N
o 4"\’8 ’
® (0. 988 5)>
(0. 987 0);
(0. 983 5)> (0. 966 9) > 0. 979 7)) > (0. 953 6),
(0. 960 7)> (0. 960 3)> (0. 949 6)>
(0. 706 7), (0. 949 2),
q » (0. 991 8) > (0. 983 4),
o (0. 996 7) >
2.2.2 (0. 994 D,
s s :
s s
D
N o s
s o
s 2 q A.B, s
2 ¢ » C 80% .
C AB ® °
: C<A B; , ,
C<A B; C= A"— B; 2 ’
C>A B; C>A-+B, ,
o N
. 3 s [18-19] y
2
s s
s s s
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3
Table 3 Interaction of different influencing factors on total soil organic carbon
Total Total Total Available Available  Alkaline hydrolysis  Calcium pH Bulk
Indicators
potassium phosphorus  nitrogen potassium  phosphorus nitrogen carbonate density
Total potassium 0. 2505
Total phosphorus 0. 636 1 0. 470 9
Total nitrogen 0. 992 8 0.993 5 0. 983 5
Available potassium 0. 982 2 0. 784 9 0. 993 5 0. 556 8
Available phosphorus 0. 860 0 0. 745 2 0.9917 0. 6375 0. 279 6
Alkaline hydrolysis nitrogen 0. 971 1 0. 980 2 0. 989 3 0. 960 3 0. 961 2 0. 3597
Calcium carbonate 0. 750 1 0. 956 3 0. 995 8 0. 937 1 0. 451 5 0.9327 0. 140 4
pH 0. 974 3 0. 851 2 0. 991 6 0.910 1 0. 869 6 0. 919 9 0. 825 4 0. 662 3
Bulk density 0. 846 7 0. 745 0 0. 993 8 0. 765 3 0. 809 8 0. 966 2 0. 491 5 0.8441 0.1870
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4
Table 4 Interaction of different influencing factors on heavy organic carbon
Total Total Total Available Available  Alkaline hydrolysis  Calcium pH Bulk
Indicators
potassium phosphorus  nitrogen potassium  phosphorus nitrogen carbonate density
Total potassium 0. 176 5
Total phosphorus 0. 616 9 0. 456 3
Total nitrogen 0. 983 3 0. 980 8 0. 960 8
Available potassium 0.977 7 0. 778 0 0. 986 3 0. 576 9
Available phosphorus 0. 8515 0. 7305 0. 976 9 0. 654 2 02811
Alkaline hydrolysis nitrogen 0. 955 1 0. 965 8 0.975 6 0. 957 2 0.942 9 0. 329 4
Calcium carbonate 0. 769 0 0. 944 4 0. 987 0 0. 945 0 0. 423 8 0. 892 6 0. 124 6
pH 0. 956 6 0. 840 9 0. 976 0 0. 920 0 0. 866 9 0. 880 7 0. 791 3 0. 6557
Bulk density 0. 841 0 0. 7352 0. 988 5 0. 7755 0. 810 6 0. 931 6 0. 4351 0.8299 01690
B)
Table 5 Interaction of different influencing factors on light fraction organic carbon
Total Total Total Available  Available  Alkaline hydrolysis  Calcium pH Bulk
Indicators
potassium phosphorus  nitrogen potassium  phosphorus nitrogen carbonate density
Total potassium 0. 497 3
Total phosphorus 0. 820 6 0. 618 7
Total nitrogen 0. 908 2 0. 910 4 0. 570 2
Available potassium 0. 979 7 0. 8855 0. 763 0 0. 376 0
Available phosphorus 0. 899 4 0. 876 9 0. 659 3 0. 486 0 0.2237
Alkaline hydrolysis nitrogen 0. 931 1 0. 953 6 0. 651 5 0. 918 3 0. 680 5 0. 3331
Calcium carbonate 0. 719 8 0. 896 0 0. 884 9 0. 862 6 0. 602 6 0. 753 9 0. 164 8
pH 0. 842 6 0. 851 8 0. 709 0 0. 7125 0. 6113 0. 705 1 0. 753 9 0. 402 4
Bulk density 0. 832 8 0. 866 8 0. 923 4 0. 769 2 0. 603 3 0. 847 5 0. 632 6 0.6784 0.240 3
6
Table 6 Interaction of different influencing factors on active organic carbon
Total Total Total Available Available  Alkaline hydrolysis  Calcium pH Bulk
Indicators
potassium phosphorus  nitrogen potassium  phosphorus nitrogen carbonate density
Total potassium 0. 416 5
Total phosphorus 0. 845 7 0. 437 6
Total nitrogen 0. 914 5 0. 834 7 0. 706 8
Available potassium 0. 949 6 0. 676 8 0.947 1 0. 447 9
Available phosphorus 0. 696 4 0.752 2 0.9025 0.7225 0.0311
Alkaline hydrolysis nitrogen 0. 913 4 0. 949 2 0. 9155 0. 778 8 0.722 3 0. 448 2
Calcium carbonate 0. 797 1 0. 848 9 0. 832 6 0. 803 9 0. 399 6 0. 647 3 0. 293 6
pH 0. 901 1 0. 688 3 0.917 1 0. 666 5 0. 476 2 0. 584 8 0. 665 5 0. 138 5
Bulk density 0. 614 7 0. 534 7 0. 917 8 0. 643 7 0. 326 5 0. 726 6 0. 548 4 0. 6264 0. 1452
7
Table 7 Interaction of different influencing factors on medium active organic carbon
Total Total Total Available  Available  Alkaline hydrolysis  Calcium pH Bulk
Indicators
potassium phosphorus  nitrogen potassium  phosphorus nitrogen carbonate density
Total potassium 02114
Total phosphorus 0. 557 2 0. 430 9
Total nitrogen 0. 981 8 0. 979 0 0. 960 4
Available potassium 0. 946 1 0. 777 6 0. 991 8 0. 526 0
Available phosphorus 0. 8391 0. 7155 0. 982 8 0. 571 6 0. 245 0
Alkaline hydrolysis nitrogen 0. 934 0 0. 938 8 0. 980 7 0. 910 3 0.9331 0. 388 3
Calcium carbonate 0. 772 5 0. 940 6 0. 983 4 0. 892 4 0. 402 9 0. 861 8 0. 118 6
pH 0.9310 0. 818 0 0. 9811 0. 862 7 0. 811 8 0. 840 4 0. 779 4 0. 596 0
Bulk density 0. 8131 0. 747 0 0. 982 0 0. 783 4 0. 7750 0. 947 9 0. 453 2 0.8397 01479
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8

Table 8 Interaction of different influencing factors on highly active organic carbon

Total Total Total Available  Available  Alkaline hydrolysis  Calcium pH Bulk
Indicators
potassium phosphorus  nitrogen potassium phosphorus nitrogen carbonate density
Total potassium 0. 258 4
Total phosphorus 0. 560 0 0. 437 2
Total nitrogen 0.994 1 0.974 9 0. 966 9
Available potassium 0. 954 1 0. 766 1 0. 996 7 0. 503 1
Available phosphorus 0. 8331 0. 693 3 0. 993 3 0. 558 4 0. 206 1
Alkaline hydrolysis nitrogen 0. 948 9 0.9527 0.9937 0.927 2 0.943 3 0. 420 6
Calcium carbonate 0.784 5 0. 944 4 0. 976 0 0. 882 3 0. 402 5 0. 886 5 0. 1210
pH 0. 945 6 0. 833 4 0. 992 6 0. 856 3 0. 787 9 0. 871 2 0. 787 4 0. 623 2
Bulk density 0. 796 2 0. 730 3 0. 993 2 0. 750 1 0. 748 7 0. 9725 0. 437 9 0.8829 0. 1556

223 ,

>
—
P
<
Do
/
’
/

[9,18-19]
o

9

Table 9  Result of ecological detection of soil total organic carbon

Total Total Total Available Available  Alkaline hydrolysis ~ Calcium pH Bulk
Indicators
potassium phosphorus  nitrogen potassium phosphorus nitrogen carbonate density
Total potassium
Total phosphorus N
Total nitrogen Y Y
Available potassium N N Y
Available phosphorus N N Y N
Alkaline hydrolysis nitrogen N N Y N N
Calcium carbonate N N Y Y N N
pH Y N Y N Y Y Y
Bulk density N N Y Y N N N Y
;Y 2 ( 95%);N .

Note:Y indicate that the effects of the two drivers on the total organic carbon are significantly different (confidence is 95%); N means no significant

difference.

3 (3.93+2 49 g« kg ',
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Analysis of Soil Organic Carbon Driving in the Eastern Foot of
Helan Mountain Based on Geographic Detector

CHEN Feng, HE Jing,CUI Wenbin
(College of Resources and Environment, Ningxia University/Ningxia (China-Arab) Key Laboratory of Environmental

Assessment and Resource Regulation in Arid Region, Yinchuan, Ningxia 750021)

Abstract: Seven-year-old grapes at the eastern foot of Helan Mountain in Ningxia were used as the
research object,and the relationship between total organic carbon, light organic carbon, recombinant
organic carbon,high activity, middle activity and low activity organic carbon in soil and some physical
and chemical properties of soil were analyzed in soil based on geo-detector, in order to study the
relationship between soil organic carbon and its components and soil nutrients in arid and semi-arid
areas. The results showed that the content of soil total organic carbon in the eastern foot of Helan
Mountain was lower than the average level of China,the average value was (3, 9342 49)g « kg™ ', the
variation intensity was weak and moderate, and decreased vertically ( downward-slightly upward-
downward). Interactive detector showed that total potassium and available potassium are the most
powerful interaction factors between light group and active organic carbon. Factor detector and
Ecological risk detector shows that total nitrogen had a significant effect on the spatial distribution of
soil total organic carbon and had the greatest contribution to the spatial distribution of soil total
organic carbon,in order to provide a basis for comprehensive understanding of the contribution of soil
organic carbon driving factors.

Keywords: soil organic carbon;geo-detector;driving force;eastern foot of Helan Mountain
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