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Abstract

Introduction: The potato (Solanum tuberosum L.) tuber is the third most important food crop in the world after rice
and wheat for human consumption and makes an important contribution to the diet of people worldwide (Haverkort et
al. 2009). Global cultivation area of about 19.35 million hectares in 2014 and annual production of nearly 382 million
tons and nearly 5 million tons has been reported in Iran (FAO, 2016). Selenium (Se), as an essential part of human
nutrition, plays a significant role in a number of metabolic functions and also shelters plants from several abiotic and
biotic stresses (Schiavon et al. 2017). Se can affect the quality of vegetables and fruit. Se spraying has been used to
enhance the selenium content in broccoli (Sindelarova et al. 2015), radishes (Schiavon et al. 2016), basil (Mezeyova
et al. 2016), tomatoes (Zhu et al. 2016), grapes (Zhu et al. 2017) and other crops (Puccinelli et al. 2017).

Material and methods: Two field experiments were carried out in Jiroft (57 90 E L. 28 13 N Lat., 625 m above
sea level), Kerman, Iran, during 2016-17 (October to Jan) and 2017 (Jan to Apr) with Sante cultivar. In Jiroft
minimum and maximum temperatures over growing season were 8 and 40 °C, respectively in first season and 8 and
43 °C, respectively in the second. Relative humidity was 55-60% in every two years. The soil had a sandy-loam
texture, and the acidity (pH), electrical conductivity (EC), absorbable potassium, absorbable phosphorus, total
nitrogen and selenium content of the soil extract were 7.50, 2.41 ds m-1, 159 mg/l, 8.80 mg/l, 0.03 % and 0.17,
respectively (table 1). This study was carried out as a split plot with three replicates. Experimental treatments
included foliar application of nitrogen fertilization on 2 level normal (150kg/h) and high nitrogen (300kg/h) and
selenium (Se) (0, 15, 30 and 60 mg/l) as sodium selenate (Na2SeO4) 35 days after plant emergence. During the
experiment, morphological traits including plant height, plant fresh weight, tuber weight and tuber yield and chemical
and biochemical traits including selenium and nitrogen levels, starch, ion leakage and malondialdehyde, chlorophyll
content, Catalase enzymes, nitrate reductase and superoxide dismutase, and some amino acids were evaluated.

Results and discussion: The lowest amount of nitrate accumulation and the highest selenium accumulation were
obtained from 150 mg/l selenium treatment. The highest yield of the tuber was obtained from 150 mg/l Selenium
treatment. Although Se is not yet confirmed as an essential micronutrient in higher plants (Turakainen et al. 2004;
Rani et al. 2005), many researchers have already shown that selenium (Se) could increase the tolerance of plants
exposed to stressful environments (Djanaguiraman et al. 2005; Djanaguiraman et al. 2010). In the present study,
potato plants treated with Se resulted in an increase in shoot fresh weight and tuber yield. Se increases the allocation
of phytosimulates to grow tubers, so tubers act as a rich source for carbohydrates and selenium accumulation. They
also attributed the positive effect of selenium on potatoes to the antioxidant effects of selenium on the plant's aging
delay. They reported that selenium fertilization could improve the nutritional value of potato by increasing the level
of organic compounds containing selenium in the tubers.

Conclusion: In general, it was found that increasing nitrogen improves quantitative traits and decreases the quality of
potato tubers (increasing tuber nitrate and decreasing amino acids). While selenium increased quantitative traits, it
also improved quality traits and increased selenium accumulation and reduced nitrate accumulation in potato tubers.
The Iow/elst nitrate accumulation and the highest selenium accumulation were obtained from selenium treatment of
150 mg

Keywords: Potato, Selenium, Nitrate, yield, aging delay. They reported that selenium fertilization could improve
the nutritional value of potato by increasing the level of organic compounds containing selenium in the tubers.
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Table 1- Soil characteristics of the test site

Depth (cm) pH  soil pattern % N (mg/l) P K (mg/l) Se (mg/kg) (dE/CIEn)
7.5 Sandy loam 0.03 8.8 159 0.17 241
Cd Pb Fe Mn Cu Zn  Mg?* Ca? Na' HCO3  CL"~ S04%
0-30 mg/I Meg/L
0. 017 0.32 1.26 2.08 594 038 24 4.4 6.7 2.8 6 48.7
)y ol ST Sy Y s
Table 2- Field irrigation water characteristics
(mg/l)
Na + Mg 2 + Ca 2+ S04 2- CL - HCO3 - Co3 2- EC (us) pH
11.2 2.2 5 4.2 11. 4 2.8 0 1873 7.5
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Table 3- Analysis of variance of traits measured in potatoe

e of Tuber Yield Plant height Plant fresh  Electrolyte  Nitrate  Selenium Starch Chlorophyll
SOV number leakage content  content content content
block 2 14.26™ 211.95® 180.35™  8873.75™ 38.62"™ 24.11™  258™ 125.83™ 32.09ns
Year (Y) 1 28.29™ 55250 311.97™ 16808.32™  260.68™  186.48™  0.14™ 28.09™  4.78ns
block*Y 2 0.89 1.31 4.89 4941.99 85.39 149361 2395 831 18.17
Nitrogen(N) 1 2217 50087 6752 3747536  397.67° 91836457 0.05™ 44214 2.54**
Y*N 1 0.04™  20.63™  0.54™ 561.15™ 57.90™  690.46™ 0.001™ 16.50™  0.63ns
Selenium(Se) 3 2967 293" 20.13" 575.64™ 19.93"  18163.42™ 99.58™ 19.63°  0.37*
Y*Se 3 0.70"™  9.68™ 1.54"™ 195.11"™ 1.63™ 861.10®  0.001™ 0.42"  0.70ns
N*Se 3 1.14™ 942  16.19™ 525.15™ 5.847  8341.64" 0977 751"  0.72*
Y*N*Se 3 0.86™  12.31™  2.05™ 137.05™ 3.65™ 722.90" 0.001™ 0.15"  0.80ns
Error 28 0.67 4.89 12.36 6356.11 30.59 558.20 014 093 0.43
%CV - 1094 1442 7.74 12.19 20.03 7.91 11.89  5.66 6.69
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Table 3- Analysis of variance of traits measured in potatoe

25 ole - ;
T Df Proline AlanineMethionineIsoleucine Glycine Valine malondialdehyde Catalase quperoxme Nitrate
SAOAY ismutase  reductase

block 2 0.02™ 1.35" 0.01™ 0.20® 0.50™ 7.87®  0.05™ 0.33™  26.72"  4.44"™
Year (Y) 1 0.09™ 0.00™ 0.04™ 0.01™ 0.04™ 0.03®  0.06™ 3.06™ 16.96™  4.01™
block*Y 2 012 352 0.08 001 015 9.16 0.25 57.78  7.65  32.38"
Nitrogen (N) 1 2.12” 0.33” 0.03® 1.60° 3.21° 6.83°  44.47" 275  013® 56.237
Y*N 1 0.06™ 0.01™ 0.01™ 0.09™ 0.12™ 045"  0.02"™ 0.24™  7.068™  4.69™
Selenium(Se) 3 0.46° 2.05~ 0.24” 028" 0.89" 1.14 0.05™ 096" 0437  1.047
Y*Se 3 0.01™ 0.05™ 0.001™ 0.02" 0.12™ 0.18™  0.03™ 0.29™ 025"  0.29"

N*Se 3 0147 0.01™ 0.02™ 0.09™ 0.01™ 0.68"  0.001™ 1.01™ 0207  6.917
Y*N*Se 3 0.001™ 0.02™ 0.01™ 0.001™ 0.10™ 0.21"™  0.04™ 0.04™ 025" 0.28™
Error 28 0.01 0.05 0.01 0.05 0.06 153 0.02 462 063 0.48
%CV - 643 884 1111 734 961 18.29 6.11 17.41 957 7.45
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Table4- Interaction of nitrogen and selenium on measured traits in potato

] . Nitrate ;
Se Electrolit N Selenium Starch Proline reductase  Chlorophyll %ﬁ?;rl?gsie

N (kg/h) content content content L
(mgll) leakage (%) (maka)  (malgdw) (%) (mg/gdw) (ug r;:;rl:trt)%/gfw (rcn%r};eg\tl) (Ulmg protein)

0 25.28% 359.27° 1.10° 1855¢  2.13° 8.34¢ 9.11c 7.66°
50 23.41° 345.22% 5.50° 19.19°  2.44° 10.10% 9.30™ 7.73%
150
100 21.28° 339.12% 7.29% 22.05*  2.53%® 11.23° 9.72% 7.79%
150 21.18° 325.20¢ 8.18° 20.68°  2.53%® 11.87° 9.72% 8.48%°
0 36.83% 614.86°% 1.82¢ 12.68° 2.05° 12.35% 9.93% 8.06™
50 30.67° 500.20° 5.29° 13.68%  2.30™ 13.23° 10.54%¢ 8.70%°
300
100 25.24 487.05" 6.17% 13.74%  255® 15.34% 11.80% 8.98%
150 24.11% 453.27% 6.24 14.08¢ 2.65° 16.89°% 10.98% 9.38°
) e 93 0 (58 1NN Db g g S0 gr
Table 5. Effect of selenium on measured traits in potatoes
Plant Plant Catalase
Se  Tuber Yield hiah fresh  Alanine Methionine Isoleucine Glycine  Valine (AOD/ malondialdehy
(mg/l) number (ton/ha) g weight (mg/g fwt) (mg/g fwt) (mg/g fwt) (mg/g fwt) (mg/g fwt) '€ e (nmol/cm)
(cm) (g fwi) fwt in)
0 6.99° 2979° 4533" 618.28° 2.04° 1.02° 2.89° 2.24° 3.95° 12.49° 2.78°
50 7.46% 3277 4354° 653.32° 2.73% 1.25® 3.11° 2.61° 4.37° 12.40° 2.23
100 7.50%* 33.90% 46.00° 685.21*° 2.92° 1.313 3.25° 2.80a 4.64° 11.98° 2.21°
150 7.78% 34.58* 50.51° 699.83%  2.89° 1.30% 3.18a 2.84a 457° 12.98° 2.16°

0
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Table 6. Effect of nitrogen on measured traits in potatoes

N Tuber  Yield Fr:liar;]t Plant fresh Alanine Methionine Isoleucine Glycine Valine (A%‘]ga)asf?vtMalondialdehyd
(kg/h) number (ton/ha) (cr?w) weight (gr) (mg/g)  (mg/g) (mg/g) (mg/g) (mg/g) in)g e (nmol/cm)
150 8.11 32.01 46.98 618.27 3.09 1.34 3.55 3.39 5.33 12.72 2.17
300 8.99 37.98 5059 725.95 2.82 1.28 3.32 3.18 5.16 13.94 3.06

L3 z.

Al Jeol (i edd s Ses (LS Sla e sl L &S

Vo sl S sl OLE s sy o)l
52 3 Nl S O35 bl oo p il 1) e 3 L
ol Al Ol Lo pn YA (0L 055 50 kil
B el ol s LS 48 Uy e i sl
JUazl 51 wile 5058 o ol 5 baals ) o Lgliden s S
el Gk onl 5l 33,8 e olS slapltil Hlu L]
s Led e o annlld 5 lglhda s S Bl 5 aead
(Turakainen, 2007) 53 5 . oo 4 sl

Sl eslial oy s 45 o3 OLE Lrash ol e 4l
Sk a8 My SR el L8 IS Ol s
BHEIS [ PR P SRR P S g i KR S
Lyl o s dald L aslie 5o 5 55 p gl Slalas
Ao 3 VA (633 05 Jal o 5n 5V dle S 05
SVl e (F J5) sls (3l 1 by IS Ol
Ll oS Sl Sl 5 B35 IS s o3 e
Joodedl p g5l sl 5T 5 ol 1San  Jol
O3sake oz 5 5B Ll Sty siel=0 alox S|
555 s 5l (Padmarja et al. , 1990)) wib 5Ll —»
e e - Y YR RRUSPRR U
OLLSen 5 g2 poliw) ol JUS 56 olS vy
s IS (glymmee alidl sl OF aoe 3 a8 ((Y0NY
oS 55 hasi ol s wlie sl e OLLS S,
QLS 5 6o 5mliw) Coul sl sl 50 50 gl
AYVY

5 dle O30 Bl i 53 p sk Sl esliad o 5o

g Ol Ao 3 V7 54 5 a3l O

s5

poidm 2,)LS 4S8 LS el f S ey s
S S 05 A Sel i i) R es
008 parke St U S d e B4 A S
A 5 Fe S S (B AS e ey 55
53 paede 3,08 Sl G2 Jshe e S e 5 il
(YY) 0L 5 (635l 3L e o slad s
S 40 Sl 5,5 005 5 S oaldad Jaalsl e
350 G155 sl Gy sk 5o 1y 2l
5 a5s 35S i e ST e onl
A5 058 AL AL ols ae olg s Shee 5 psbs
20LS 535 s g 2lg s Ses 2l @ gl
O30 sl 5 403510 2 53 p 8 La V00 p il
3 Shes o3 A 55 GLSs [3 0 SLS Y ) ook
Sl s e 3,5 s 1B e
Al 5o g 3lad 5 0dE 039 o gle & g 53 0 dé SlUaS
i 53 O S am ar s LSl e mha
= Al cole b beds o a4 ol S slaplul
(Souri and Dehnavard, oo g il 8l s 2
eils s 1 Laed o310l il 3l cales s 2018)
o3 e 3 S5 IS s 0n 5 edas e
e 588 s 5T Sl 4 ol bt
=S bl g 3L by e ol s g Ole 0T 6
L Se L Hles o OblS iy yil5il o L3 Slelas
GSH- o Jlad 21 U el an dood O sl ST s 2alS
(Djanaguiraman et al. 2005) ¢l 35— ol —on Px

et e QLS 53 5,8 SIS (Ve ) sl



...3?%&3@1‘&55@&&4#‘:%#31&:QlJLS.AA"Q::‘”iAl}_;ma

(s S5t b el Al e 5 e 53l
e 45 20 S 5 bl 2550 VT s DS
o A A3l o ool o 3 35 e el glad
Ol e il ol L 5 i s e aiel (gls sl &JS
Sl 53 (2l I 5wl (sla dosl Ol p s
Sladal Ol (ol (me el o e 05520
Gladand Olses 51 035,20 Olses (il 9l b Js il aiel
oLS Lavu g odd Sl 05,55 (8 Jads) A axalS sl
S 5 Sl DS 5 L el 5 Wl s sl )50 4
(Hassandokht, 2007) 1S s acsli ol A 55 5 0l
ooy glasl bwg obe ple asle 0
o Sl STy SGGeb 1 bl s Jame LS
ol el 3 5 el o (bl gal) JT LS 5
LS o isn plo 5o ASUT sladisl Go b 5l oS 5
(Marschner, 2011; .5 S o5 (&g 53 iaman)
ol s p ke 30 o 5lS hatamian et al., 2020)
e sl 0di jasiie O 5SU el gladel
fad e OLALS L3 sl (il (8T 2,30 L
.(Poggi et al, 2000) b

S e ol s pad e glgtle
O slehle & (5y5b 4 wnils VB 5l L Jsliss
el b ialS el ol 2 3 e S e Vee
Eeel O =) s oS oo V00 Chle s ead VLIS
e (F Jsd) ds S 0l ol el il
Ssl o0l 035,55 5 Jb s O35 Ll pd )3 s
o 3B ey eS| g T e 1)
534Syl 2 b (F sdr) s S a3 V8 5)) Ol
o313 el 1y SYBIS Ol 03550 ooy ol Jiles]
o n 5 03l 15 I i 1 Mg el sk
S Ol 4 Ll nl 5 8 S s sl nl Sl
J=ol b b e cpl oyl G0 Celys ) e slas
Gill and ) 5,15 cillas ol iyt plw Slidss
.(Meelu, 2008

4%

p oo Aoy o Sl (Y Joder) 5 S Ty el ol
el dom Sl a1 (o 2led (11 G b |
Ol sl e Lot el (F Jods) 5ks s, ool 2o
Sel Gk ol Bl s el fes o D 50 35250
238 o e e ok 53 DS med RS

Ol mr G (sl 53 0535 3l ssliul iul53l
Lops Vo Sl 5 (et e 08 03 Sl e
03> S s Ol Rl (F dods) sl
23 Dl D D e 5 ORI B el ile
R e

3 dla i O35, Ll o e sl s LS (o 0
ol b Ol 2l 2 7 5 A i 5w 3k D0 9
23 s e Olye 5l el gk il
Sl als s S gl Rl G b Sl olS
(Songet 555 o 55 Jsame TS il el Al
5 e o 534S Sl ol esls 0L al, 2015)
e P I Y ot Yo W iy
5 Jsbme Glaps ) ol 1o gl )y o s
L—iclesl 2w > (Turakainen, 2007) (awsl gladed
e il Bl sk o5 6 e el LS 3
NI JU R RN EE N O S s
(Zhu et al, 2016; Zhu etal, 35,5 o =N pame S 0
o 5 Sl b s el S5l b 2017)
S Sl eslial ol o sl 5o S Sl e
(Businelli et 4alS" 5 a> S L= s ek ol S
5% p sk sl s Jle ) eslizal cal, 2015)
sslazul 5 (Hernandez-Castro et al, 2015) ¢ 5 4alS oLS
(Mezeyova Ol olS ;5 ol sloes &) soas o g Sl
L ool g ail o Oligss ol de 3let al, 2016)
2 gl mazd Ol gl S e SV las
2l & a8 sy SR s e Sl i e e ok
(Poggi etal, 2000) ol 355 iags oyl

e (o5 (o5 e wmel Aol d ias cpl 3



VA4 Glicusy 9 b oY o lacki F 099 8L GLALS dadii ale dy el

C.gl.i.o

Aghayie Noroozlo, Y., Souri, M.K., and Delshad, M., 2019. Stimulation Effects of Foliar Applied Glycine and
Glutamine Amino Acids on Lettuce Growth. Open Agriculture, 4(1), pp.164-172.

Ani, M.2008. Selenium Bioavailability and Its Biological Significance, 5th Iranian Nutrition Congress, Tehran,
Iranian Nutrition Association.

Biddlinmeyr, B.A., 1984. Rapid analysis of amino acids using precolumn derivatizatin .J.Chromatography 336,
93-104.

Businelli, D., D’Amato, R., Onofri, A., Tedeschini, E., Tei, F., 2015. Se enrichment of cucumber (Cucumis
sativus L.), lettuce (Lactuca sativa L.) and tomato (Solanum lycopersicum L. Karst) through fortification in pre-
transplanting. Sci. Hortic. (Amsterdam) 2015 197: 697—704.

Chen, L., Yang, F., Xu, J., Hu, Y., Hu, Q., Zhang, Y., Pan, G., 2002. Determination of selenium concentration of
rice in China and effect of fertilization of selenite and selenate on selenium content of rice. J. Agric. Food Chem
50: 5128-5130.

Dazy, M., Jung, V., Ferard, J., and Masfaraud, J., 2008. Ecological recovery of vegetation on a coke-factory
soil: Role of plant antioxidant enzymes and possible implication in site restoration. Chemosphere 74:; 57-63.

Dhillon, K.S., and Dhillon S.K., 2003. Distribution and management of seleniferous soils. In Advances in
Agronomy, Volume 79. D.L. Sparks (ed.). Academic Press, San Diego, USA. Pp. 119—-185.

Djanaguiraman, M., Devi, D.D., Shanker, A.K., Sheeba, A., and Bangarusamy, U. 2005. Selenium - an
antioxidative protectant in soybean during senescence. Plant and Soil 272: 77-86.

Ekholm, P. 1997. Effects of selenium supplemented commercial fertilizers on food selenium contents and
selenium intake in Finland. PhD thesis, University of Helsinki, Finland.

Falahatzadeh, A., Habibi, D., Paknejad, F., Pazaki, A. And llikai, M. 2011. Investigation of the effect of
selenium foliar application on yield and yield components of two wheat cultivars under full irrigation and
drought stress conditions. Iranian Plants and ecosystems. 7 (26): 115-137.

Flohe, L., Gunzler, W.A., and Schock, H.H., 1973. Glutathione peroxidase: A selenoenzyme. FEBSLetters
32:132-134.

Frankenberger, W.T., Selenium in the environment: CRC Press.

Frydecka M. A., and Zegorska. K., 1996. Factors affecting the content of nitrates in potato tubers. Biuletyn
Instytutu Ziemniaka. No. 47,:111-125

Gholami, M., Sajedi, N. A., and Gomarian, M., 2012. The effect of application of superabsorbent polymer, zinc
and selenium compounds on yield and yield components of durum wheat. Iranian New agricultural findings. 7
(1): 69-81.

Gill, H. S., and Meelu, O. P., 2008. Studies on the substitution of inorganic fertilizers with Azospirillum rates on
wheat yield. Fert. Res. 25: 255-62.

Hartikainen, H., Xue, T., and Piironen, V., 2000. Selenium as an anti-oxidant and pro-oxidant in ryegrass. Plant
and Soil 225: 193-200.

Hassandokht, R., 2007. Greenhouse Management. Tehran: Salsabil Publications. 376 pages.

FA



...3e3§h@@l‘&55¢5&&cﬁe‘kﬁlﬂﬁt:les.m_gaf‘gﬂ.:l}_;ma

Hatamian, M., Rezaei Nejad, A., Kafi, M., Souri, M.K. and Shahbazi, K., 2020. Nitrate improves hackberry
seedling growth under cadmium application. Heliyon, 6(1), p.e03247.

Heath, R.L., and Packer, L., 1968. Photoperoxidation in isolated chloroplasts. I. Kinetics and stoichiometry of
fatty acid peroxidation. Archives in Biochemistry and Biophysics 125:189-198.

Hernandez Castro, E., Trejo Tellez, L., Gomez Merino, F., Rodriguez Mendoza, M., Sanchez Garcia, P., and
Robledo Paz, A., 2015. Bioaccumulation of iron, selenium, nitrate, and proteins in chard shoots. J. Soil Sci.
Plant Nutr 15: 694-710.

Jezek, P., Hlusek, J., Losak, T., Juzl, M., Elzner, P., Kracmar, S. and Bunka. F., 2011. Effect of foliar application
of selenium on the content of selected amino acid in potato tubers (solanum tuberosum L.). Plant Soil Environ
57 (7): 315-320.

Kang, H. M. and Saltiveit, M. E., 2002. Chilling tolerance of maize, cucumber and rice seedling (leaves and
roots) and differentially affected by salicylic acid. Physiologia Plantarum 115: 577-576.

Kaya, C., Kirank. H., Higges D., and Satali. K., 2002. Sulementary calcim enhances Plant growth Fruit in
Strawberry cultivars growth at high (NaCl) salinity. J. Sci Hort. 93: 65-74.

Kong, L., Wang, M., and Bi. D., 2005. Selenium modulates the activities of antioxidant enzymes, osmotic
homeostasis and promotes the growth of sorrel seedlings under salt stress. J. Plant Growth Regulation 45:
155-163.

Lichtenthaler, H. K., 1987. Chlorophyll and carotenoids: pigments of photosynthetic biomembranes. Method
Enzym. 148: 350-382.

Mercurio, M., 2007. Cut Rose Cultivation Around the World. Netherlands: Shreurs.

Mezeyova, |., Hegedusova, A., Andrejiova, A., Hegedus, O., Golian, M., 2016. Phytomass and content of
essential oils in Ocimum basilicum after foliar treatment with selenium. J. Int. Sci. Publ 4: 19-27.

Munshi, C.B., Combs, G.F., and Mondy. N.I., 1990. Effect of selenium on the nitrogenous constituents of
the potato. Journal of Agricultural and Food Chemistry 38: 2000-2002.

Nazemi L., Nazmara Sh., Eshraghyan M.R., Nasseri S., Djafarian K., Yunesian M., Sereshti H., Moameni, A.,
and Shahtaheri S.J., 2012. Selenium status in soil, water and essential crops. Iranian Journal of Environmental
Health Sciences & Engineering 9:11-12.

Padmaja, K., Prasad, D. D., and Prasad, A. R., 1990. Selenium as a novel regulator of porphyrin biosynthesis in
germinating seedlings of mung bean (Phaseolus vulgaris). International Journal of Biochemistry 22: 441-446.

Pennanen, A., Xue, T., and Hartikainen, H., 2002. Protective role of selenium in plant subjected to severe UV
irradiation stress. Journal of Applied Botany 76: 66—76.

Poggi, V., Arcioni, A., Filippini, P., and Giorgio Pifferi, P., 2000. Foliar Application of Selenite and Selenate to
Potato (Solanum tuberosum): Effect of a Ligand Agent on Selenium Content of Tubers. J. Agric. Food Chem.
48: 4749-4751.

Prosba, B.U., 1996. The effect of nitrogen rates and planting dates on nitrate content in potato tubers.
Biuletyn — instytutu — Ziemnika. 46: 73 — 81 .

Puccinelli, M., Malorgio,F. and B .Pezzarossa  .2017. Selenium Enrichment of Horticultural Crops.
Molecules, 22: 1-22.

Rotruck, J.T., Pope, A.H., Ganthe, H.E., Swanson, A.B., Hafeman, D.G. and W.G. Hoekstra., 1973. Selenium:
Biochemical role as a component of glutathione peroxidase. Science 179: 588—590.

£q



VA4 Glicusy 9 b oY o lacki F 099 8L GLALS dadii ale dy el

Safaryazdi, A. , Lahoti M. , and ganjali A. 2012. Effect of different concentrations of selenium on plant
physiological characteristics of spinach Spinacia oleraceae. Journal of Horticultural Science, 26 (3): 292-300.

Santamaria P., 2006. Nitrate in vegetables.toxicity content intake and EC regulation. Journal of the Science of
Food and Agriculture. 86: 10-17.

Schiavon, M., Berto, C., Malagoli, M., Trentin, A., Sambo, P., Dall’Acqua, S., Pilon-Smits, E. A .H.
Selenium Biofortification in Radish Enhances Nutritional Quality via Accumulation of Methyl-Selenocysteine
and Promotion of Transcripts and Metabolites Related to Glucosinolates, Phenolics, and Amino Acids. Front.
Plant Sci. 7: 1371.

Schiavon, M., Pilon- Smits, E. A. H., 2017. Selenium Biofortification and Phytoremediation Phytotechnologies:
A Review. J. Environ. Qual. 46: 10.

Sindelarova, K., Szakova, J., Tremlova, J., Mestek, O., Praus, L., Kana, A., Najmanova, J., and Tlustos, P., 2015.
The response of broccoli (Brassica oleracea convar) varieties on foliar application of selenium: uptake,
translocation, and speciation. Food Addit. Contam. Part A. Chem. Anal. Control. Expo. Risk Assess. 32: 2027—
38.

Sippola, J.,, 1979. Selenium content of soils and timothy (Phleum pratense L.) in Finland.
AnnalesAgriculturae Fenniae 18: 182—187.

Song, Y.R., Jiang, X.G., Peng, S.F., Li, F.C., Liu, J., Chen, D., 2015. Effect of selenium content on the quality
and functional components of selenium-riched Camellia oleifera oil. J. Chin. Inst. Food Sci. Technol. 15:
142-149.

Souri, M.K. and Dehnavard, S., 2018. Tomato plant growth, leaf nutrient concentrations and fruit quality under
nitrogen foliar applications. Advances in Horticultural Science, 32(1), 41-47.

Souri, M.K., 2016. Aminochelate fertilizers: the new approach to the old problem; a review. Open Agriculture,
1:118-123.

Souri, M.K., and Hatamian, M. 2019. Aminochelates in plant nutrition; a review. J of Plant Nutrition, 42 (1): 67-
78.

Souri, M.K., Sooraki, F.Y. and Moghadamyar, M., 2017. Growth and quality of cucumber, tomato, and green
bean under foliar and soil applications of an aminochelate fertilizer. Hortic. Environ. Biotechnol., 58(6), pp.530-
536.

Turakainen, M., Hartikainen, H., and Seppanen. M. M., 2004. Effects of selenium treatments on potato
(Solanum tuberosum L.) growth and concentrations of soluble sugars and starch. Journal of Agricultural and
Food Chemistry 52: 5378—5382.

Xue, T., and Hartikainen. H., 2000. Association of antioxidative enzymes with synergistic effect
ofselenium and UV irradiation in enhancing plant growth. Agriculture and Food Science in Finland 9: 177-186.

Yldranta, T., 1985. Increasing the selenium content of cereals and grass crops in Finland. Academic
dissertation, Agricultural Research Centre, Institute of Soil Science, Jokioinen. Yliopistopaino, Helsinki.
72 p.

Zayats, P.1., Shuglya, Z.M., and Rybak. A.R., 1994. Fertilizer rates, yield and contents in potato tubers. Vestsi
Akademii Agrarnykh Navuk Belarusi. 1: 61-65, 124-125.

Zhu, Z., Chen, Y., Shi, G., Zhang, X.,2017. Selenium delays tomato fruit ripening by inhibiting ethylene
biosynthesis and enhancing the antioxidant defense system. Food Chem. 219: 179-184.

Zhu, Z., Chen, Y., Zhang, X., Li, M., 2016. Effect of foliar treatment of sodium selenate on postharvest decay
and quality of tomato fruits. Sci. Hortic. (Amsterdam) 198: 304-310.

Yo



