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Relationship Between Longevity and Soil Environment in Xiayi County Henan

Province China
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(1. Institute of Geographical Sciences and Natural Resources Research Chinese Academy of Sciences Beijing 100101 China;
2. Graduate University of Chinese Academy of Sciences Beijing 100049 China)

Abstract:Based on field investigation and laboratory analysis exploration was done of distribution of macro and micro elements in the
soils and distribution of longevity population in Xiayi County Henan Province China and relationship between the spatial variation of
the distribution of soil elements and the distribution of the longevity population. It was found that longevity population was distributed in
a belt running across Xiayi county from northeast to southwest. In the northeast part the longevity rate (over 95 years old) reached
187 per million and while in the northwest part it was only 83. The concentrations of heavy metals such as Cd Cr Cu Ni Pb Zn
in Xiayi soils were (0.177 £0.057) (63.9 +7.48) (23.6 +£5.63) (29.5+3.80) (21.8 £3.37) and (64.80 +8.81)
mgekg ™' respectively all up to the criteria for grade I soils in the National Standard for Soil Environment Quality of China;
Moreover the soils in longevous areas were rich in Cr Zn K and Mg. K and Mg in Xiayi soils were 1. 30 and 1. 79 as times as high
as the background value of Henan Province and 1. 21 and 2. 62 times that of the country respectively. In Liji Huodian and Zhongfeng
where the centenarian rate was relatively low the soils were low in Cu  Se and Zn but high in Na. The findings clearly indicate that
the soil rich in Cr Zn K and Mg and free of any heavy metal pollution is a major contributor to the longevity in the area while uneven
distribution of Se Zn Cu and Na in the soil is the key factor affecting the distribution of longevity population in Xiayi County.
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Fig.2 Spatial distribution of the percentages of population of different age groups in the townships in Xiayi County
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Fig.4 Ratios of the soil element concentrations in longevity county versus the respective background values of provinces and of the country
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Table 3 Correlation coefficients of soil elements with longevity level and centenarian rate(n =22)
Ba Co Cr Cu Mn Mo Ni Se
-0.26 -0.22 -0.15 -0.19 -0.33 0.13 -0.14 -0.35
100 0.15 0.17 0.10 0.43" 0.33 -0.03 0.21 0.14
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1)* p <0.05
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Table 4 Ratio between Jiyang and Liji and between Caoji and Liji in soil element concentration

Ba Co Cr Cu Mn Mo Ni Se Sr Zn Al Ca Fe K Mg Na

/ 1.04 1.10 1.21 1.24 1.08 1.12 1.11 1.04 1.13 1.07 1.04 1.04 1.04 1.02 1.04 0.96

/ 1.03 1.05 1.11 1.12 1.09 0.95 1.05 1.30 1.09 1.16 1.06 1.08 1.06 1.06 1.08 0.98
5 N

Table 5 Ratio between Yangji and Huodian and between Yemiao and Huodian in soil element concentration

Ba Co Cr Cu Mn Mo Ni Se Sr Zn Al Ca Fe K Mg Na

/ 1.03 0.99 0.95 1.49 0.99 0.95 1.02 1.27 1.02 1.18 1.01 0.96 0.99 1.02 1.01 1.06

/ 1.03 0.94 0.96 1.10 1.02 0.8 0.95 1.1l 1.03 1.09 1.04 0.93 1.04 1.0l 1.00 1.01
6 .

Table 6 Ratio between Liudian and Zhongfen and between Hugqiao and Zhongfeng in soil element concentration

Ba Co Cr Cu Mn Mo Ni Se Sr Zn Al Ca Fe K Mg Na
/ 0.96 0.96 0.92 1.11 0.99 1.09 0.95 1.32 1.02 1.04 0.98 1.06 0.96 1.04 0.99 0.95
/ 1.07 1.34 1.29 1.47 1.40 1.20 1.33 1.13 1.01 1.30 1.17 1.38 1.28 1.15 1.26 0.74
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Fig.5 Spatial distribution of Se and Cd in the soil of Xiayi County
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Table 7 Se concentrations in the soil longevity levels

and centenarian rates of towns in Xiayi County

Se
x10 73 /mgekg ™!
0.236 4.25 0.135
0.202 8.18 0.137
0.234 10. 6 0. 140
0.223 9.32 0. 247
0.182 8.22 0. 249
Se
Cd N N
o Cd
Cd 50% . Cd
25
Cd
Cd
0. 191
Al Fe Cd e
8
Cd Al. Fe
8 Cd. Al Fe
Table 8 Concentrations of Cd Al and Fe in soils in Xiayi County
Cd Al Fe
/mgekg ™' /mgekg ™' /mgekg ™!
0.158 307 11.7 3.91
0.112 231 12.3 4.08
0.207 213 12.7 4.54
0.212 207 14.1 5.12
0.223 206 12.7 4.35
) 80 95
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