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Fig.1 Distribution of soil types in Zhengzhou region
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HuBRAL 27 i b5 B AR AR T DL S i X 3 5 FR AR
i AN 43 A s O AR T B R 2 IR R
HERAAARFEE ST (R D« TUREHAXEKE
T WU E I 1.09%, KT R L1 S E
(0.86%) M; R RHCH 0.32, LREXAEN,
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Tab.1 Geochemical characteristics of surface soil elements in Zhengzhou region

JER LARILE:SS AR B SRS i 22 RAE /ME A5 A% fim e JEE
B 19961 53.00 53.00 9.00 78.00 27.00 0.17 -0.03 0.08
Cu 19961 21.40 21.10 4.10 33.80 9.10 0.19 0.37 0.10
Mn 19961 564.00 557.00 91.00 836.00 293.00 0.16 0.38 0.46
Mo 19961 0.60 0.59 0.11 0.91 0.28 0.18 0.35 0.12
N 19961 1 056.00 1076.00 259.00 1833.00 280.00 0.25 -0.27 0.30
P 19961 796.00 787.00 191.00 1370.00 223.00 0.24 0.32 0.18
Zn 19961 65.30 64.10 11.70 100.00 30.30 0.18 0.44 0.10
CaO 19961 3.27 2.97 1.71 8.41 0.32 0.52 0.66 -0.32
Corg 19961 1.09 1.10 0.35 2.12 0.10 0.32 0.05 0.28
Fe;03 19961 2.88 2.86 0.41 411 1.64 0.14 0.07 0.10
K20 19961 2.20 2.19 0.11 2.51 1.88 0.05 0.32 041
pH 18 19961 8.10 8.10 0.20 8.80 7.40 0.03 -0.28 0.27

7 K0, CaO. Fe,03. Corg & Hifii %, HAMMEITTEAAA ppm, BHERM. LR R 102, pH RN, FEIR TS R R AR S, 2021 4,

NEZLEENE (SOM #) WlE 45 54k
PETEE (K2, IRXKARZELEENE
94

i R IEA DS, HHURE N 10~40 glkg, KE
Sy RS HUT EE 20~30 glkg 2 18] 35 20 11ty
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Fig.2 Histogram of frequency of measurement results of
surface soil organic matter content in Zhengzhou region
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Fig.3 Distribution of soil organic matter content in
cultivated land surface in Zhengzhou region
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Tab.2 Correlation coefficient of soil organic carbon and other elements in cultivated land surface layer in Zhengzhou region

HRFH N P K20 pH

Mn Zn Cu Mo B

Corg 0.805 4 0.2230 -0.088 8 -0.1957

0.156 3

0.1191 0.223 8 0.263 4 0.162 8 0.1911
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Fig.4 Correlation between surface soil organic carbon content and soil nitrogen, phosphorus, potassium and pH in Zhengzhou region
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Tab.3 List of characteristics of surface soil organic matter content of various soil types in Zhengzhou region

= = B S RMENgRgY) UM kgY) EKEI(gkgY)  WEBZEQkgY)  EHERN%  BRREH%
3a Wt 1659 2414 16.320 128.955 6.192 17.42 0.36
3c £+ 3060 2.241 20.077 177.227 9.882 21.68 0.46
3d iR+ 888 0.879 13.682 51.528 6.077 15.13 0.4
3e Bt 4 856 0.000 17.550 199.984 8.466 19.09 0.44
6al b m 3540 0.000 9.282 185.330 5.615 10.61 0.53
6a2 Hemi + 828 1.021 13.495 115.163 9.945 16.17 0.61
6¢c Tt 119 0.764 13.650 37.199 6.545 15.25 0.43
6d TR 1600 0.340 11.082 70.123 5.551 12.34 0.45
% #ht 170 0.265 11.425 26.361 5.128 12.83 0.4
9b Wt 64 1.840 6.707 18.767 3.211 7.36 0.44
11b  ARMEAF L 246 3.620 19.270 72.580 7.415 20.61 0.36
12a HaK+ 1397 0.000 7.079 31.317 4.434 8.40 0.53
13b AR L 42 5.000 8.092 15.344 1.846 8.28 0.22
17a ik g 167 5.344 20.401 39.480 5.819 21.22 0.27
17 ARVEME T 72 4.310 21.234 46.548 8.896 23.07 0.39

24 TEAXAERETIRENHREZEESH 3 i 3%

TIEE N (SOCD) 48 B A7 T A — 2 IR
FE I 4 J2 b A WL (i B, VTR R g
AU R — M EE R FEARN:

SOCD=SOC>BD>H/10, (1D
A f: SOCD NHMEEEE (Yhm®); SOC A HLEKR
& (gkg); BD NEIEAMBFEE (glem®); H ALE
EE (cm); AR EEERE N 20cm.

R SR R R Y, S AN A SR ALY
BEE AR D, M 7 2 J2 3 WURR 35 B 384T
gt (R 4, "TUUEHRE LG EEEAR
PR I A A, XN R . AR
LI ARV B RO R PR B ROR,
{8 17F 28.65~31.77 thm’ Zja], # 4k + Ko ik k46 +
WA UGG RN, HA PR %R 2 Ak 303.99
Jits 21914 Ji to WX R Z LA HUKAE E A T
1012.86 /3 t, Horbid ik b+ s A HUsGE E

152313 /i t, X fEEK] 51.64%.
k4 AN TAHRAR LR LR L IR IR E R
Tab.4 Surface soil organic carbon density of different soil types
in cultivated land in Zhengzhou

N PEA AR
(gem®)  (thm?)
Bt 1659 1.25 23.66 414 98.15
AR 3060 1.23 28.65 765 219.14
it 888 1.23 19.52 222 43.34
Lkt 4856 1.23 25.04 1214  303.99
b+ 3540 1.45 15.61 885 138.17
) 1 828 1.30 20.35 207 4213
bire 119 1.46 23.12 29 6.88
FEWE 1 1 600 1.42 18.25 400 73.02
#Hht 170 1.29" 17.10 42 727
Bt 64 1.29" 10.04 16 1.61
VeV AR s 246 1.30 29.06 61 17.87
T AR 1397 1.45 11.91 349 4158
RN 42 1.29" 12.11 10 127
piiN= g 167 1.29" 30.53 41 12.75
FRMEAE - 72 1.297 31.77 18 5.72
&it - - 1012.87
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PR AR 5 P
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Spatial distribution of soil organic carbon in the plough layer in

the region of Zhengzhou
GU Zhiyun*?* LIAO Shijin***", ZHAO Xinlei**, FU Qiaoling*, SHENG Qi"*?, LI Bing*?, GUO Qiang", DU Baojun™?
(1. Henan Academy of Geology, Zhengzhou 450001, China; 2. Henan Research Center of Urban Geological Engineering Technology,
Zhengzhou 450001, China; 3. Henan Geochemistry Ecological Restoration Engineering Technology Research Center,
Zhengzhou 450001, China; 4. Fifth Geological Exploration Institute of Henan Bureau of Geological and Mineral Exploration and
Development, Zhengzhou 450001, China)

Abstract: [Objective] Soil organic carbon (SOC) is not only an indicator of soil health but also plays a crucial role
in feedback interaction between global warming and carbon stock in terrestrial ecosystems. Its dynamics is
modulated by a multitude of interactive abiotic and biotic factors. In this paper, we analyze the spatial distribution of
SOC in the plough layer and its correlation with soil texture and other geochemical properties in the region of
Zhengzhou in Henan province. [ Method] Soil samples were taken from a grid network in the region. SOC, bulk
density, soil texture and other geochemical properties in each soil sample were measured. The correlation between
SOC and soil nutrients, including nitrogen, phosphorus, potassium and micronutrients in the soil, was analyzed using
the GeoChemStudio software. [Result] The calcareous skeletol soil in the region has the highest SOC, reaching
2.307%. The SOC content varied from 0.1%-11.6% across the region, and was normally distributed with a mean of
1.134%. The SOC was positively correlated with N, P,Os, Fe, Mn, Zn, Cu, Mo and B, and their associated
correlation coefficients were 0.804 5, 0.223 0, 0.156 3, 0.119 1, 0.223 8, 0.263 4, 0.162 8 and 0.191 1, respectively.
Negative correlations were found between SOC and K,0 and pH, and their associated correlation coefficients were
-0.088 8 and -0.195 7, respectively. The average SOC content in the plough layer in the region was 1.09%. Spatially,
SOC was rich in Xinmi, Dengfeng and Gongyi in the southwest of the region. In terms of soil texture, SOC is higher
in skeletol soil and calcareous cinnamon soil than in other soils. SOC stored in the topsoil in the whole region was
1 012.87x10%t, with 523.13x10t stored in the cinnamon soils and calcareous cinnamon soils, accounting for 51.64%
of the total topsoil SOC in the region.
Key words: soil; organic carbon; soil nutrients; Zhengzhou region
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