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Table 1 Threshold between abundance and deficiency of soil selenium

T L il Area percentage (% )

Eeen(l] i 257
Total Se (mg kg™") Selenium effect KELR RELER
Surface soil Deep soil
<0.125 if§ )2 N A 2 Selenium—deficiency 22.63 80.68
0.125 ~0.175 Tiff JE: 76 AN JE Potential selenium—deficiency 25.05 12.43
0.175~0.4 JEfliSelenium—sufficiency 51.54 6.89
0.4~3 & ffiSelenium—abundance 0.77 0.10
>3 fili & Selenium poisoning 0 0.007
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F51.54% , Hl 52N AS R RTTE AE S T AR 4 5 R
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Table 2 Selenium content in soil relative to soil type

T i (mgkg™) R =i Wi (mgkg™)

Soil type Selenium content Soil type Selenium content
41 1 Meadow soils 0.19 9% 1 Albic soils 0.23
# £ Alluvial soils 0.14 AL + Chernozem 0.17
AP 4 Aeolian sandy soils 0.10 TE4E - Chestnut soils 0.21
# -+ Cinnamon soils 0.14 JKAE 1 Paddy soils 0.24
M+ Black soils 0.23 Lh0 1= Saline alkali soils 0.13
K5 FE e Dark brown earths 0.22 TP - Marshy soils 0.19

1# 4 Brown earths 0.21
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Table 3 Selenium content in soil relative to type of landuse

A Hb R = )2 T HESurface soil RJE L HEDeep soil HERC,
Type of land use (0~20cm) (150~ 180 ¢m ) Enrichment coefficient
Hit Grassland 0.13 0.05 2.60
M Dry farmland 0.20 0.09 2.22
MEIR e Forest and grassland mixed 0.12 0.08 1.50
MHbForest land 0.20 0.15 1.33
KH L Unused land 0.17 0.08 2.13
7K HTrrigated farmland 0.20 0.11 1.82
JKIRWater area 0.14 0.14 1.00
SR M Urban land 0.31 0.15 2.07
a b

=201

Selenium-abundance Selenium-abundance

JETiT JEAT

Selenium-sufficiency Selenium-sufficiency

W AEAS R WTEAES

Potential selenium-deficiency Potential selenium-deficiency
TG A J G S

selenium-deficiency selenium-deficiency

1 ZRIEFREE (a) KWIZ (b)) d 55 i oA ik

Fig. 1 Distribution of selenium contents in surface soil (a) and deep soil (b) in the Northeast China Plain
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Table 4 Grading of supergene concentration coefficients of soil selenium and area of each grade

WAERE IR I3 AREAIE TR L A1
Classification of enrichment coefficient Distribution characteristic Area percentage (% )

<0.6 R ZUFAL Strongly depleted 0.4
0.6 ~0.85 Tk Weakly depleted 1.9
0.85~1.15 i (FEA ARIRE ) Background (the basic state of nature ) 8.7
1.15~1.5 555 4 Weakly enriched 17.9

1.5~4.0 FREUE 4 Strongly enriched 66.27

>4.0 58 & 4 Extremely strongly enriched 4.84

60 km

-ﬂ’dﬁ%’ 5 _
Extremely Strongly enriched|
MANES

Strongly enriched

[ sk
Weakly enriched
Cge
Background
I gy
Weakly depleted

Bl IRALBAL
Strongly depleted

P2 ZRAE e St s e 2R B A

Fig. 2 Distribution of supergene concentration coefficients of

soil selenium in the Northeast China Plain
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Table 5 Supergene concentration coefficients of soil selenium relative to soil type

T WEFRHCe o WHERECe
Soil type Supergene concentration coefficients Soil type Supergene concentration coefficients
5 FEEDark brown earths 2.30 .+ Black soils 2.48
F13% 1= Albic soils 1.52 AL + Chestnut soils 2.20
AL+ Meadow soils 2.20 JKFG 1 Paddy soils 1.93
il - Alluvial soils 1.69 £h6 + Saline alkali soils 1.74
K 7P £ Aeolian sandy soils 1.92 AP - Marshy soils 2.36
#3 4 Cinnamon soils 1.71 1# ¥ Brown earths 1.92
A4S 4 Chernozem 2.26

*6 TEMESESZEBUERENHEIRY

Table 6 Correlation coefficient between soil selenium content and soil physicochemical properties in the Northeast China Plain

AL
CaO Fe,04 K,0 MgO Mn Na,O pH Al,04 Si0,
Organic matter

+HENfiSoil selenium  —0.03 0.54" 0.637  -0.52" 0.23 0.48 -0.34 -0.06 0.51° -0.29

e F A OE; * B EEHIJE Note: Remark ** represent extremely strongly correlative, * represent significantly correlative
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DISTRIBUTION OF SOIL SELENIUM IN THE NORTHEAST CHINA PLAIN AND ITS
INFLUENCING FACTORS

Dai Huimin' Gong Chuandong’® Dong Bei' Liu Chi' Sun Shumei’ Zheng Chunying'
(1 Shenyang Centerof Geological Survey, China Geological Survey, Shenyang 110034, China )

(2 Huazi Town Government of Liaoyang, Liaoyang, Liaoning 111300, China)
(3 Geological Survey of Jilin Province, Changchun 130061, China )

Abstract Selenium ( Se ) is a kind of trace element in the soil and has three biological functions, that
is, as nutrient, toxin and detoxin, it enters the food chain through plants, which absorb Se from the soil. So
the content of Se in food depends on the content of Se in the soil, Se content in the soil is governed by a series
of geological and geographical factors, while Se concentration in the plant is closely related to species of the
plant per se and the environment it grows in. It is, therefore, essential to study soil selenium content. Content
and distribution of Soil selenium is an important factor affecting yield and quality of the grain crops in the
Northeast China Plain. Surveys and investigations in the past show that the Northeast China Plain is seriously
in deficiency of soil and hence a region where endemic diseases prevail because of selenium deficiency. During
the period from 2003 to 2006, a Multi-Purpose Regional Geochemical Survey ( MPRGS ) was performed in the
Northeast China Plain, collecting soil samples from the surface (0~20 cm ) and deep (150~ 180 e¢m ) soil
layers, 1 sample every 4km” and 1 every 16 km’, respectively, for statistic analysis of distribution of soil
selenium in the Northeast China Plain and its affecting factors. Results of the analysis show that the content
of soil selenium in surface soil of the plain is lower than the average of the country, and its distribution is
characterized by a rising trend from the salinized and desertified plain in the west to the low mound-hill region
in the east, and strips of selenium-deficient soil and potential selenium-deficient soil alongside the river.
About 51.54% of the plain in area is sufficient, 22.63%, potentially deficient, 25.05%, deficient and only
less than 1% abundant in soil Se. In deep soils, soil Se content is very low and soils deficient in Se accounts
for 80.68% in area. Soil Se content in the surface soil varies significantly with type of soil and pattern of
landuse, and does not inherit much from soil parent rock (or deep soil ) . So the Se content in the surface soil
demonstrates an apparent feature of enrichment relative to the content in the deep soil. The soils with apparent
Se enrichment amount to 89.01% in area, and the soils depleted in Se are distributed mainly alongside the
Songhua River. Correlation analysis shows that clay minerals, ferromanganese oxide and organic matter
tend to adsorb Se thus enriching soil Se. Soil selenium enrichment is also quite obvious in farmlands, urban
land and lands under some other land use. All the findings show that soil physicochemical properties and
recent human activities are the main factors leading to Se enrichment in the soil, but the effects are far from
adequate to make the surface soil abundant in selenium. It is, therefore, necessary to rationalize utilization of
the land resources in the light of the above characteristics of soil Se distribution, control soil salinization and
desertification, and reasonably adjust agricultural planting structure, so as to mitigate the stress of selenium
deficiency and the incidence of Se-deficiency caused endemic diseases.

Key words The Northeast Plain; Soil selenium content; Enrichment characteristics
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