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Effects of Nano-selenium on the Growth and Its Mineral Element Contents
and Quality Characteristics of Purple Potatoes
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Abstract: In order to evaluate the effects of nano-selenium on growth, mineral element contents and quality
characteristics of purple potatoes, in this study we treated the purple potato cultivar ‘black beauty’ under
hydroponic cultivation with foliar-spraying of different concentrations of nano-selenium (0, 0. 38, 0. 19 and
0.095 mmol/L). The results showed that: (1) biomass and tuber number per plant of all selenium treat-
ments increased significantly compared with the control group, among which the highest increase of plant

biomass under the treatment of spraying with 0. 095 mmol/L selenium reached 1.5 times, and the tuber
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number per plant treated with spraying with 0. 19 mmol/L selenium significantly increased by 2. 2 times.
(2) Nano-selenium could significantly improve the selenium content of leaves, roots and tubers of purple
potatoes. The pattern of total Se concentration in different tissues of the plant followed the order of root™>
leaf>>tuber, and the total selenium content in tubers reached 0. 106 mg/kg under the treatment of spraying
with 0. 095 mmol/L selenium, which was significantly increased by 0. 65 times compared with the control
group, that is to meet se-riched standard of potato tubers. Meanwhile, the distribution of K, Ca, Mg, Mn
and Zn in potato tissues can be controlled by nano-selenium to different levels. (3) With the increase of se-
lenium concentration in foliar-spraying, the contents of starch, soluble protein and free amino acid in pur-
ple potato tubers were appeared the trend of unimodal trend, which reached the maximum value under
0.19 mmol/L selenium treatment, and increased significantly by 56. 33%, 26. 91% and 27. 89% respec-
tively compared with the control. Meanwhile, the contents of anthocyanin and soluble sugar in tubers
showed a decreasing trend, which reached the maximum value under the treatment of spraying with 0. 095
mmol/L selenium, and increased significantly by 24. 73% and 25. 33% respectively compared with the con-
trol; while the nitrate nitrogen content was on the rise, and decreased significantly by 34. 82% compared
with the control, which reached the minimum value under 0. 095 mmol/L selenium treatment. Therefore,

nano-selenium foliar-spraying concentration at 0. 095 — 0. 19 mmol/L could significantly promote the

growth and increase selenium content and quality characteristics of purple potato.
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Table 1 The biomass and tuber number per plant of purple potatoes under different concentrations of nano-selenium

il 3¢ 2

Selenium by | i MR R o b E WHRTE e L AR 2 A

. Shoot fresh Root fresh Shoot dry Root dry Root-shoot Tuber number
concentration lity/ lity/ lity/ lity/ i lant
/(mmol/L) quality/g quality/g quality/g quality/g ratio per plan

0 209.9249. 32¢ 15.38+1. 40d 23.1242. 45¢ 3.55+0. 36¢ 0.07+0.008b 3.33+0.58¢

0.38 290. 834+13.79b 23.67+1.89¢ 33.1642.47b 4.87+0. 40b 0.08£0.003b 6.0041.00b

0.19 412.16+17.50a 33.79+1.56b 48.3043. 00a 7.38+0. 80a 0.08%+0.003b 10.67=£1. 15a

0.095 312.46414.98b 38.35+2.04a 49.35+2. 31a 5.2940. 39b 0.124+0.012a 7.00+1.00b

TE B P b v 22 TR R TG 5 R OR Ab BRI LE 5 067K 128 5% i 3 (Duncan K250 5 T [

Note: Data are shown as means += SD, means followed by the different normal letters between treatments are significantly different at 0. 05

level; the same as below
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Fig. 2 The selenium content of purple potato organs under

different concentrations of nano-selenium
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The tuber number per plant of purple potatoes under different concentrations of nano-selenium
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Table 2 The trace element contents of purple potato organs under different concentrations of nano-selenium

P Sﬁeﬁ?ﬁi%n IR LR &% & Trace element content
Organ  concentration
/(mmol/L) K/ % Ca/% Mg/ % Mn/(mg/kg) Zn/(mg/kg) Cu/(mg/kg)
0 2.50040. 049b 2.3960. 105¢ 0.77120. 028c¢ 121.258+3.907c  45.103%+1.260c  7.677+1.088a
n 0.38 2.999-0. 100a 3.393740.035a 0.993740. 004a 145.190+11.547b  53.925+2.127b  8.195+0. 834a
Leaf 0.19 2.636+0.119b 3.20540.022b 0.82740.004b  193.14248.190a  57.622-0.962a  3.510=40.391c
0.095 2.67040.122b 3.47140. 062a 1.02840. 041a 155.09245.746b  51.48741.210b  4.892%0.315b
0 1.44340. 053¢ 3.07540.038b 0.334=0. 026¢ 802.4384-25.471b 345.362+3.667a  60.32840.797b
HE 0.38 2.25440. 139 4.87820.039a 0.6584:0.041a 1124.712413.348a 252.45747.200b  56.60740. 757¢
Root 0.19 1. 78440. 200b 1.94820. 083¢ 0.42740.006b 793.117462.105b  251.60346.772b  62.340+3. 166b
0.095 0.865%0. 045d 3.01740. 040b 0.36920.0009c  625.638£49.375¢ 339.672410.174a 81.652+1.975a
0 2.198+0.037a 0.319+0. 0152 0.271+0. 0152 295.54046.208b  20.595+2.248c  7.847+0.508bc
e 0.38 2.20540.127a 0.23640.010b 0.20340.012b 308.17644.554b  29.44074:0.050a  8.5984-0.422D
Tuber 0.19 1.82020.072b 0.31474-0. 032a 0.18474:0.007bc  353.02549.199a  25.51321.293b  9.608-£0. 695a
0.095 2.04140. 111a 0.18640. 018c¢ 0.17440. 005¢ 183.695+6.635c  24.19341.080b  7.41740. 205¢

£3 AAREAKBLETXEIREREEALR

Table 3 The nutritional quality of purple potato tubers under different concentrations of nano-selenium

G e Ji2 WHRTH ¢ Bl gl A L e Ao AEMEEA Ui B LR il 45 A & it
Selenium Anthocyanin ?‘fﬁﬁ & % Estﬁrahi Soluble protein Free amino Nitrate nitrogen
concentration content ?Out)‘;:/uéd 'ont(‘i ;/V content acid content content
/(mmol/L) /(nmol/g) content/z content/ 7 /(mg/g) /(mg/g) /Cpg/e)
0 339.093+28.753b 0.30440.005b 4.52940. 053¢ 7.67540. 262b 2.60740.063b 1.031£0. 020a
0. 38 250.295+8. 683d 0.24940.013d 4.56840. 098¢ 6.567+0.291c 3.18740.124a 0.98340.015a
0.19 304.230+6. 252¢ 0.275+0.011c 7.080+0. 288a 9.740+0. 347a 3.33440.067a 0.90340.048b
0.095 422.956+15.602a 0.38140.009a 5.450+0.163b 8.09040. 274b 2.65540.053b 0.672+0. 048¢
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