1+ & (Soils), 2018, 50(6): 1100-1104

DOI: 10.13758/j.cnki.tr.2018.06.006

S N/EY R IR L IR E Rt R"

1,2 1 1 2 2 3 6
45,6 1*
(1 535011 2 535011 3
530007 4 230026 5
215123 6 215123)
pH
S153.6; S158.3; S147.5 A
[10]
[ [2] [8]
[3] [4] [11]
“« 2 [5] >21‘Ilg/kg
[6] [12]
7 1.2 T} MR
pH 1.2.1 pH
( ) pH
[13]
pH [14]
pH
15
1 [15] pH
[16]
pH pH (6] [17]
pH
pH . pH
1.1
1.2.2
[91 [18]
[14] [19]
(2017KYQD222) ( AA17202010 AA17202037)
* (yinyanzhen2009@163.com)
(1982—) E-mail minminliul025@163. com

http://soils.issas.ac.cn



1101

1.2.3

[20]

[26]

[24]

[24]

[18]

[29]

[30]

[32]

[33]

[23]

[25]

[28]

[27]

[21]

[22]

pH

1984

[7]

(1]

(1]

C [34]
2.1
[36]
[38]
[39]
[40]
[41]
2.2
[43]
221
(
( )
[44]
[46]
[47]
2.2.2
)
[31] [49]
[50]

http://soils.issas.ac.cn

)

[35]
[37]
[42]
( )
4 054.12 mg/kg)
(
[45]

3~6
[48]



1102

50

[51]

2.2.3
[52]
[53]
[55]
2.3
[56]
[31]
[58]
[42]
[10] [59]
>
3
pH
[13-17]
[18-25]
pH
pH

[54]

[57]

[36-42]

[9-10]

[44-55]
[56-59]
pH
[60]
[1] Brown K M, Arthur J R. Selenium, selenoproteins and

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

human health: A review[J]. Public Health Nutrition, 2001,
4(2b): 593-599
Volp A C P, Bressan J, Hermsdorff H H M, et al. Selenium
antioxidant effects and its link with inflammation and
metabolic syndrome[J]. Revista De Nutri¢do, 2010, 23(4):
581-590
Riaz M, Mehmood K T. Selenium in human health and
disease: A review[J]. Jpmi Journal of Postgraduate Medical
Institute, 2012, 26(2): 120-133
Broadley M R, White P J, Bryson R J, et al. Biofortification
of UK food crops with selenium[J]. Proceedings of the
Nutrition Society, 2006, 65(2): 169-181

. , 2016, 6(6): 396-405
Steinnes E. Soils and geomedicine[J]. Environmental
Geochemistry & Health, 2009, 31(5): 523-535
Eurola M H, Ekholm P I, Ylinen M E, et al. Selenium in
Finnish foods after beginning the use of selenate-
supplemented fertilisers[J]. Journal of the Science of Food
& Agriculture, 2010, 56(1): 57-70
Sanghun L, Howard J W, James J D. Selenium uptake
response among selected wheat (Triticum aestivum)
varieties and relationship with soil selenium fractions[J].
Soil Science & Plant Nutrition, 2011, 57(6): 823-832

. , 2015, 26(3): 809-816

1. ,2016(2): 105-107

http://soils.issas.ac.cn



6 1103
[11] Kikkert J, Berkelaar E. Plant uptake and translocation of [29] Ros G H, Rotterdam A M D V, Bussink D W, et al.
inorganic and organic forms of selenium[J]. Archives of Selenium fertilization strategies for bio-fortification of
Environmental Contamination & Toxicology, 2013, 65(3): food: An agro-ecosystem approach[J]. Plant & Soil, 2016,
458-465 404(1/2): 99-112
[12] Statwick J, Sher A A. Selenium in soils of western [30] Dil T, Pushparajah T, Eric V, et al. Will selenium increase
Colorado[J]. Journal of Arid Environments, 2017, 137:1-6 lentil (Lens culinaris Medik) yield and seed quality?[J].
[13] s s , . ( ) Frontiers in Plant Science, 2015, 6(356): 356-364
[J1]. ,2018,50(1): 131-138 [31] Nawaz F, Ashraf M Y, Ahmad R, et al. Supplemental
[14] , , , . selenium improves wheat grain yield and quality through
[J]. , 2016, 53(5): 1262-1274 alterations in biochemical processes under normal and
[15] Nakamaru Y M, Altansuvd J. Speciation and bioavailability water deficit conditions[J]. Food Chemistry, 2015,
of selenium and antimony in non-flooded and wetland soils: 175(175): 350-357
A review[J]. Chemosphere, 2014, 111: 366-371 [32] s s , .
[16] Gisselnielsen G. Influence of pH and texture of the soil on [1]. ,2017,30(7): 1588—
plant uptake of added selenium[J]. J. Agric. Food Chem., 1592
1971, 19(6): 1165-1167 [33] R s ,
[17] , , . pH [J1. ,
- [J. , 2015(5): 1069— 2016, 51(3): 83-88
1077 [34]
[18] , , , . [D]. : ,2016
[J]. , 2015, 52(6): 1356-1364 [35] , s , .
[19] Bruggeman C, Maes A, Vancluysen J. The interaction of [1]. , 2017,
dissolved Boom Clay and Gorleben humic substances with 23(2): 427-433
selenium oxyanions (selenite and selenate)[J]. Applied [36] s R
Geochemistry, 2007, 22(7): 1371-1379 [J1. , 2016, 42(5):
[20] Johnsson L. Selenium uptake by plants as a function of soil 778-783
type, organic matter content and pH[J]. Plant & Soil, 1991, [37] N s .
133(1): 57-64 [J. ,2016, 31(9): 31-37
[21] Fu M M, Huang B, Jia M M, et al. Effect of intensive [38] .
greenhouse vegetable cultivation on selenium availability [D]. : ,2017
in soil[J]. Pedosphere, 2015, 25(3): 343-350 [39] .
[22] Tolu J, Thiry Y, Bueno M, et al. Distribution and [D]. : ,2016
speciation of ambient selenium in contrasted soils, from [40] S s s .
mineral to organic rich[J]. Science of the Total [7]. ,2017, 38(1): 24-27
Environment, 2014, s 479/480(1): 93—-101 [41] s s R .
[23] LiZ, Liang D, Peng Q, et al. Interaction between selenium 1. ,2016,37(4): 1-5
and soil organic matter and its impact on soil selenium [42] R s s .
bioavailability: A review[J]. Geoderma, 2017, 295: 69-79 [J7. , 2014, 20(6):
[24] Wang Q, Zhang J, Zhao B, et al. Influence of long-term 1577-1582
fertilization on selenium accumulation in soil and uptake [43] R s , . [J1.
by crops[J]. Pedosphere, 2016, 26(1): 120-129 ,2016(1): 1-6
[25] , , , [44] [D].
[J]. , 2017, 49(1): : ,2013
150-154 [45] Lessa J H L, Araujo A M, Silva G N T, et al
[26] Lyons G. Selenium in cereals: Improving the efficiency of Adsorption-desorption reactions of selenium (VI) in
agronomic biofortification in the UK[J]. Plant & Soil, 2010, tropical cultivated and uncultivated soils under Cerrado
332(1/2): 1-4 biome[J]. Chemosphere, 2016, 164: 271-277
[27] Peak D, Sparks D L. Mechanisms of selenate adsorption on [46] Longchamp M, Angeli N, Castec-Rouelle M. et al.
iron oxides and hydroxides[J]. Environmental Science & Selenium uptake in Zea mays supplied with selenate or
Technology, 2002, 36(7): 1460-1466 selenite under hydroponic conditions[J]. Plant & Soil, 2013,
[28] Schilling K, Johnson T M, Dhillon K S, et al. Fate of 362(1-2): 107-117
selenium in soils at a seleniferous site recorded by high [47] Ebrahimi N, Hartikainen H, Simojoki A, et al. Dynamics of

precision Se isotope measurements[J]. Environmental

Science & Technology, 2015, 49(16): 9690-9698

dry matter and selenium accumulation in oilseed rape

(Brassica napus L.) in response to organic and inorganic

http://soils.issas.ac.cn



1104 50

selenium treatments[J]. Agricultural & Food Science, 2015, [54] N R .
24(2): 104-117 [J. ,2014(6): 551-554
[48] Kikkert J, Hale B, Berkelaar E. Selenium accumulation in [55] Haghighi M, Abolghasemi R, Silva ] A T D. Low and high
durum wheat and spring canola as a function of amending temperature stress affect the growth characteristics of
soils with selenite, selenate and or sulphate[J]. Plant & Soil, tomato in hydroponic culture with Se and nano-Se
2013, 372(1/2): 629-641 amendment[J]. Scientia Horticulturae, 2014, 178(178):
[49] Baifiuelos G S, Arroyo I S, Dangi S R, et al. Continued 231-240
selenium biofortification of carrots and broccoli grown in [56] Drahonovsky J, Szakova J, Mestek O, et al. Selenium
soils once amended with Se-enriched S. pinnata[l]. uptake, transformation and inter-element interactions by
Frontiers in Plant Science, 2016, 7: 1-11 selected wildlife plant species after foliar selenate
[50] Bafiuelos G S, Arroyo I, Pickering I J, et al. Selenium application[J]. Environmental & Experimental Botany,
biofortification of broccoli and carrots grown in soil 2016, 125: 12-19
amended with Se-enriched hyperaccumulator Stanleya [57] Emese K, Peterr H, Kristianh L, et al. Effect of foliar
pinnata[J]. Food Chemistry, 2015, 166(1): 603—608 application of selenium on its uptake and speciation in
[51] Bhatia P, Prakash R, Prakash N T. Enhanced antioxidant carrot[J]. Food Chemistry, 2009, 115(4): 1357-1363
properties as a function of selenium uptake by edible mushrooms [58] s s s
cultivated on selenium-accumulated waste post-harvest wheat [J7. , 2016,
and paddy residues[J]. International Journal of Recycling of 55(12): 3018-3020
Organic Waste in Agriculture, 2014, 3(4): 127-132 [59] s s s .
[52] , , , . ( 1. ,2016,
J1. , 2010, 1(2): 253-255 37(13): 82-88
[53] s , , . [60] R , , .
[J1. : [J]. , 2017, 7(5): 450-
,2012(9): 122-127 456

Edaphic and Fertilizer Factors Influencing Selenium Uptake of
Crops: A Review

LIU Min"?, ZHANG Ruirui', ZHENG Yunying', WANG Riming®, YANG Ligiong’, LIU Yongxian®,
YUAN Linxi®, YIN Xuebin*>®, YIN Yanzhen'"

(1 Beibu Gulf Selenium Enrichment Functional Agriculture Research Institute, Qinzhou University, Qinzhou, Guangxi 535011,
China; 2 College of Resources and Environmental Sciences, Qinzhou University, Qinzhou, Guangxi 535011, China; 3 Institute
of Agricultural Resource and Environment, Guangxi Academy of Agricultural Sciences, Nanning 530007, China; 4 School of
Earth and Space Sciences, University of Science and Technology of China, Hefei 230026, China; 5 Key Laboratory of
Functional Agriculture, Suzhou Institute for Advanced Study, University of Science and Technology of China, Suzhou, Jiangsu
215123, China; 6 Jiangsu Bio-Engineering Research Center for Selenium, Suzhou, Jiangsu 215123, China)

Abstract: Selenium (Se) is an essential element in the human body, and Se deficiency can cause many diseases.
Replenishing appropriate Se by taking in agricultural products can ensure human health. Fertilize proper Se is an effective
measure to increase Se content in agricultural products. The relationship is close between crop Se absorption and the properties of
soil and fertilizers. Systematic analysis of the literatures found that soil Se content and the dosage of Se fertilizer are the most
critical factors on Se absorption of crops, soil pH and organic matter content are the indirect factors to activate soil Se, and the
type and fertilization method of Se fertilizer are the supplementary factors to cooperate with the dosage of Se fertilizer. It is
necessary to combine soil property, the dosage and fertilization pattern of selenium fertilizer to promote Se absorption of crops for
high yield and high efficiency of Se-rich agricultural products.

Key words: Selenium fertilizer; Soil properties; Fertilizer rate; Selenium fertilizer types; Fertilization methods
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