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EBRMAKBLIEMAOHIFEREZIMEZR"

1 1 1,2%
(1 810016 2 810016)
0.089 ~ 0.782 mg/kg 0.418 mg/kg 58%
0.574 mg/kg
0.293 mg/kg - 0.82 mg/kg
S159.2 A
(Se) 840 km® [14]
0.13 mg/kg!"! <« i
(<
40 pg/d) (110 pg/d) (> 400 pg/d) (3]
[2-3]
cc »%cc »3[4]
Y (¥ 3 Y 1
5] 1.1
( ) (101°49" ~
[6-71 102°10'E  36°15' ~ 36°34' N)
[8]
72% 1/3 1 7
[10-11]
33.6 km 23 km 770 km?
214 km? 27.8%
(12-13] 2010 1 7.6 C
25 248 ~ 600 mm 1 836.3 mm 2 066 ~
- 4 167 m
(41401354) (2014-2J-928Q)
* (348533259@qq.com)
(1993—) E-mail: 775851257@qq.com
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213
1.2 pH CO, ( 2.5:1) pH
5 36
20 mX20 m
6 (0 ~20 cm) - KMnO,4
1 kg -
60 100 1
x1 MRRBTIFEUMER®N=213)
Table 1  Soil physiochemical properties in study area
pH(H:0) (g/kg) (g/kg) (cmol/kg) (mg/kg) (mg/kg) (g/kg)
8.28 19.17 123.83 26.39 44.23 31.24 320.2
7.94~857 1638~30.4 112.6~195.0 15.7~37.2 13.20 ~ 76.80 10.90 ~61.50  248.0 ~441.0
0.09 4.65 24.92 6.93 18.38 14.71 62.9
(%) 1.09 2425 20.12 26.26 41.56 47.09 196.4
1.3 (organic matter-bound selenium
02500 g OM-Se) 5% K;S,0548 ml  (1:1)HNO; 2 ml
7 ml HNO; 1 ml HF 90 C 3h 4 000 r/min
2 10 min (residual selenium RES-Se)
1 ml 1.5
HCIO, Se* 1 ml
150 C 1 ml 25 ml 6% HCI
25 Se®" 1 ml
ml 0.45 um 25 ml 3 ml 6 mol/L HCI
10 ml - 100 C 15 min 25 ml
Sett Sett Sett
%2 TUHBOEEREN 5" S
Table 2 KConditions ’(;flmi,crow:e digestion 1 ml 25 ml
(min) ) (min) 5 ml 5% K,S,0g 90
| 5 120 e lh 3 ml 6 mol/L HC1 100 C
) 5 150 5 15 min 25 ml
3 5 . 20 Se*" S Se* Se*"  Se®*
Se*
1.4 Se* Se*  Se”
[16]
5
(soluble selenium SOL-Se)
0.25 mol/LKCI1 25 C 1 h 4000 r/min 2.1
10 min (exchangeable
and carbonate-bound selenium EX-Se) 0.7 mol/L
KH,PO,(pH 5.0)25 C 4h 4000 r/min 10 0418 mgkg 7> 0.4
min (iron and manganese mg/kg)
oxides-bound selenium FMO-Se) 2.5 mol/L HCI 0.089 ~ 0.782 mg/kg
90 C 4h 4 000 r/min 10 min 0.693 mg/kg 48%
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[18] [19] [27]
[20] [21]
) - ” R4 HHERBLEMERNDRRE
Table 4 Grade thresholds of Se concentration in topsoil
o] el (mg/kg) %)
(1 ( 3) <0.125 3
0.125 ~0.175 11
£33 EHNEKEDIOBRERTIERS SRR 0.175 ~ 0.40 28
Table 3 Topsoil Se contents in some regions of China and the world 0.40 ~ 3.00 58
(mg/kg) >3.00 0
0.147 [28]
0.184 [5] 2.2
0.108 [29]
0.136 [13]
9.360 [24]
0.538 [20] [22,32-33] [34]
0.765 [21]
0.390 [18]
0.330 [30]
0.150 [31]
0.426 [19] 1983
0.570 [22]
0.760 [23]
0.290 [25]
0.200 [26]
0.130 [ 6
5
[17]
5 < > > >
0.125 mg/kg) (0.125 ~ 0.175 mg/kg) > >
(0.175 ~ 0.40 mg/kg) (0.40 ~ 3.00 mg/kg) 0.574 mg/kg
(> 3.00 mg/kg) 4
58% 0.437 mg/kg  0.455 mg/kg
28% 11% 0.368 mg/kg
3% 0.382 mg/kg 0.293 mg/kg

%5 FRURKFRETMELUHEBTL

Table 5 Se contents in different soil types in Pingan district

(mg/kg) (mg/kg)
0.437 0.455
0.293 0.368
0.382 0.574

3.81%
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0.29% 7.49 hm’ -
38.93% (33 -
[35] 7 [35]
( 06 2.3
_ [36]
0.82 mg/kg
0.12 mg/kg 0.042 ~ 0.20 mg/kg [37-39]
0.045 mg/kg  0.042 mg/kg
[25] [40-42]
7
202.1 pg/kg
92.8 ng’kg  88.7 ng/kg
79.0 ng/kg
33.4 pg/kg
_ [43-45]
Sharmasarkar ~ Vance!*®
[47]
*x 6 BWIXAREMFREPETHLEEMSEmgke, n=10)
Table 6 Se contents in parental rocks of different geologic units in
Se-rich regions
(mg/kg)
- 0.14 (48]
- 0.87
[49-52]
- 0.64
- 0.95
0.20 (47
0.15
0.13
0.045
0.042
F7 TEPRESME D HEHE
Table 7 Distribution characteristics of different Se speciation in soil
SOL-Se(ug/kg)  EX-Se(pg/kg) FMO-Se(ug/kg) OM-Se(ug/kg) RES-Se(pg/kg) (%)
79.0 92.8 33.4 202.1 88.7 101.6
71.2 ~84.5 70.4 ~119.0 16.7~91.5 94.7 ~398.2 72.5 ~102.3 98 ~108.8
0.006 0.018 0.023 0.089 0.010 4.971
(%) 7.73 19.97 69.52 44.17 11.76 4.89
SOL-Se EX-Se FMO-Se OM-Se

RES-Se
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8 22.74% 18.62%
0.2% ~ 0.46% 0.32%
10.64% ~ ( 8
20.97% 16.63%
0.6% ~
1.06% 0.75% 10.83% ~ [53-54]
R 8 TIEHMNFEFA SN S IS
Table 8 Distribution characteristics of Se*" and Se® in soil
Se4+ Sem Se4+ Se(y+
(ne/ke) (%) (ng/kg) (%) (ng/kg) (%) (ng/kg) (%)
1.50 0.32 77.49 16.63 3.71 0.75 87.97 18.62
1.05~2.04 02~046 7025~88.11 10.64~20.97 2.52~620 0.60~0.85 66.72~115.42 10.83 ~22.74
0.30 0.10 5.80 3.44 1.25 0.14 17.80 3.81
(%) 20.33 30.17 7.48 20.69 33.81 18.07 20.23 20.45
(Se™)
(Se6+)[55]
Se* Set
[56]
Se Se*t 7 a(2004 —2010 )
135
[57]
[58]
3
17.62% 10%
35
B 0.089 ~ 0.782 mg/kg 0.418 mg/kg
(58%)
Se*'( ) -
Se’( )
[59] Se4+( )
pH OH -
[59]
pH 8.28 7.94 ~ 8.57
2.4
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Distribution and Influential Factors of Soil Se in Eastern
Qinghai Province

SONG Xiaoke', LI Zongren ', WANG Jingui'*"

(1 College of Agriculture and Animal Husbandry, Qinghai University, Xining 810016, China;
2 State Key Laboratory of Plateau Ecology and Agriculture, Qinghai University, Xining 810016, China)

Abstract: Selenium (Se) in plants is considered as the main source of selenium intake by human body, and most plants

absorb Se from soils. Therefore, Se contents in soil directly affect Se content in food. In this study, farmland soils were studied in

Ping’an area of Qinghai Province, and total Se contents in soils and Se speciation and valence states were determined by atomic

fluorescence spectrometry. The distribution of total Se contents in farmland soils and its relationship with soil parent materials and

soil types were studied. The results showed that total Se content ranged from 0.089 to 0.782 mg/kg with an average of 0.418 mg/kg,

and 58% of soils belongs to Se-rich soils. Total Se content of cultivated light chestnut soil was the highest in the study area, with

an average value of 0.574 mg/kg; while was the lowest in irrigated loess, with an average value of 0.293 mg/kg. Se content in red

mudstone of Paleogene-Neogene period Xining group was the highest, with an average value of 0.82 mg/kg. Se enrichment in

Se-rich soil in Ping’an area is mainly due to the weathering of red mudstone of Paleogene-Neogene period Xining group. Organic

matter-bound Se is the main Se speciation in soils, and iron-manganese oxides-bound Se was the least. Se®" was the main valence

in soluble, exchangeable and carbonate-bound Se. Se content in Se-rich soil is suitable in Ping’an area, and it has a good prospect

of exploitation and utilization due to the high potential in Se supply and less pollution from external environment.

Key words: Eastern Qinghai; Farmland soil; Selenium (Se); Distribution; Influencing factors
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