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ABSTRACT This study was carried out to investigate the effect of application dosage and methods of selenium (Se)
on mineral contents in garlic. The content of Se was higher in upland than paddy fields. Application of higher dosage
of Se salt increased higher content of Se in leaf sheath and bulb of garlic. Se was detected also in the non-treated plot
but its amount was negligible. Absorption of Se in garlic was higher when Se was applied in the form of sodium
selenate. Foliar application of sodium selenate enriched Se content in garlic as compared with the soil dressing.
However, Se content in garlic fluctuated depending on growing conditions. Se content of garlic grown on the artificial
soil (vermiculite and commercial soil) in the plastic house was higher than the garlic grown in the paddy field. The
growth of garlic was not affected by types, dosage and application methods of selenium. Mineral contents in garlic such
as Mg, S and K were higher in the selenium treatment than control. However, this trend was not evident according

to dosages of selenium fertilizers.

Additional key words: foliar application, sodium selenate, sodium selenite, soil dressing
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91t Greenwald, 1998).
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FA 8 A7t A=EAcKGissel-Nielsen, 1986; Ip9t Lisk 5,
1992; Kim3} Park, 2001; KopsellZ} Randle, 1999; Stoewsand 5,
1989). EF %9 §7] Se2 AEAZ o|FEHo| glutathione
peroxidase®] A3} selenomethionine ¥ selenocysthionine
Ze f7) AU E SRER d3EDEA I g v
1, 459 Se v EFE(Eh, pH, FF 59 8o 432
= Aoz d#fA 9 ci(Brzezinska-Slebodzinska 5, 1994;
Diplock, 1993).
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3t wu|Eejo|ESt AEE 5:2:19 FAMR o] TET A3
Skg?t EFEZA 200g2 A Hol AT s B2 10
4 25979 S5l 71t A #ele #B A SeAE
£ 39 2093} 49 9Yd)], 2813 5¥9 999 sodium selenate 10,
20, 50g - ha' <} sodium selenite 60, 120, 240g - ha' & 33]o] 2
A FH% A 47 o =g A&t EF sodium
selenate 10, 20, 50g - ha'& 392 U 2 %) 23] Helst
om, sodium selenate 1, 2, 4mg -L'9] 22 nls 7719l
349 20958 33) AA gl AlSetd vlmalith. 43 74
A TE 4.5m°(2005)9] WHoE el 3utEo R gt
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tively coupled plasma - atomic emission spectrometer, Spectro
Analytical Instruments, Germany, Model-Spectro Flame Modula
S), Cao] EAo] AAS (atomic absorption spectrometer, Varian,
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Table 1. The selenium and mineral content of soils in garlic growing area of Danyang and Eiseong, Korea in 1999.

Area & soil P -1 K Mg Ca S -1 Se -1
(mg -kg') (%) (%) (%) (mg -kg) (mg -kg')
Eiseong Paddy 1190 247 1.14 0.56 995 <0.1
Upland 1700 1.95 0.61 0.49 415 0.61
Danyang Paddy 1280 2.23 1.44 1.43 425 0.29
Upland 998 3.09 1.57 1.03 691 0.46

Table 2. The selenium and mineral contents of bulb in garlic growing at different dosages of selenium fertilized to paddy soil

in 1999.
Type & dosage Mg P S K Ca Se*
(g -ha) of Se (mg - kg") (%) (%) (%) (mg -kg) (ug -kg')
Control 593 0.39 0.50 1.32 1,160 15.6=12.4
Sodium selenate
10 693 0.45 0.64 1.48 1,063 288+ 7.5
20 676 0.39 0.54 1.35 1,666 309+ 6.2
50 664 041 0.61 1.45 1,053 114.3£15.5
Sodium selenite
60 585 0.37 0.51 1.24 901 28.0% 3.7
120 613 0.39 0.53 1.41 1,112 474+ 3.2
240 603 0.38 0.56 1.30 1,137 78.0£11.7

*Values are meanztstandard deviation (n=3) as fresh basis. Data on other elements are expressed as dry basis.
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Table 3. The selenium and mineral contents of leaf sheath in garlic growing at different dosages of selenium fertilized to paddy

soil in 1999.
Type & dosage Mg P S K Ca Se’
(g-ha) of Se %) (%) %) %) %) (g ke')
Control 0.21 0.29 0.48 2.00 1.03 114*1.4
Sodium selenate
10 0.21 0.28 0.53 1.86 1.04 14.610.9
20 0.24 0.28 0.49 2.01 1.14 25.2+1.5
50 0.23 0.27 0.49 1.89 1.07 46.2+1.5
Sodium selenite
60 0.22 0.27 0.49 1.93 1.16 32.8%3.7
120 0.22 0.30 0.53 2.06 1.03 37.3%+2.1
240 0.25 0.30 0.57 2.03 1.11 449127

*Values are meanztstandard deviation (n=3) as fresh basis. Data on other elements are expressed as dry basis.
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Sodium selenated] AelvPa} %o ulgl ofsd] 9 Sedt
7188 243 ATE Table 49 59 el Seg ES
o A8 Aol vlete el A Aes} vlse] Se dFE
A B A8 A9 FARAME I Se #FL =

U HE oo 2

Table 4. The mineral and selenium contents of bulb in garlic cultivated by different application method and dosage of sodium

selenate in the plastic house in 1999.

Application method & Mg P S K Ca Se*
dosage of Se (mg -kg") (%) (%) (%) (mg -kg") (ug k')
Soil dressing (g - ha")
0 580 0.33 0.43 1.09 909 412t 4.8
10 720 0.46 0.62 1.50 964 33.8% 2.0
20 573 0.32 0.42 1.03 1,047 302+ 3.4
50 555 0.31 0.37 1.05 1,107 484+ 5.2
Folia application (mg - L'l)
(] 561 0.38 0.44 1.07 1,001 44.7124.1
1 540 0.35 0.44 1.08 931 66.8+10.0
2 603 0.30 0.43 1.06 917 51.3%£12.0
4 589 0.40 0.48 1.18 1,117 113.2£21.2

*Values are meantstandard deviation (n=3) as fresh basis. Data on other elements are expressed as dry basis.
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Table 5. The mineral and selenium contents of leaf sheath in gatlic cultivated by different application method and dosage of

sodium selenate in the plastic house in 1999.

Application method & Mg P S K Ca Se”
dosage of Se (%) (%) (%) (%) (%) (pg kg
Soil dressing (g -ha™)
0 0.27 0.27 0.48 1.83 1.15 5.9+2.9
10 0.36 0.28 0.55 2.11 1.34 10.1+3.0
20 0.29 0.25 0.42 1.66 1.23 16.7+2.3
50 0.40 0.26 0.46 1.93 1.34 19.6+3.0
Folia application (mg -L'l)
0 0.33 0.30 0.44 1.99 1.35 21.5%7.1
1 0.28 0.25 0.45 1.71 1.16 26.916.7
2 0.40 : 0.23 0.38 1.95 1.42 24,7137
4 0.35 0.28 0.45 1.64 1.13 26.5+5.3

*Values are meantstandard deviation (n=3) as fresh basis. Data on other elements are expressed as dry basis.
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Zo] ok 0.05-0.1mg - kg' $Fo2 2715 AiGissel-Nielsen
G, 1986). £ 489 Se A|&4To2 Bol ulgd F73 Se &
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Table 6. The growth and bulb weight of garlic cultivated at different dosages of selenium fertilized to paddy soil in 1999.

Type & dosage Plant height No. of Leaf sheath dia. Fresh bulb® wt. Dry bulb” wt.
(g -ha') of Se (cm) leaf (mm) (2) ()
Control 63.216.0" 6.910.8 10.5+1.7 22,0 20.9
Sodium selenate
10 63.91£5.1 7.0x0.7 103£1.5 22.0 19.6
20 60.3+6.8 6.8£0.7 10.3£1.6 22.0 19.3
50 62.6+5.9 6.7+1.0 9.7+1.9 27.0 22.5
Sodium selenite
60 60.5+6.7 6.7£0.8 9.7+1.9 22.0 20.9
120 61.216.2 6.7%1.0 102%1.9 24.0 21.4
240 60.51+8.8 6.510.8 9.722.0 24.5 21.1

“Harvest date was June 15, 1999.
"Dry bulb weight was measured at Aug. 5, 1999.
*Values are meanzstandard deviation (n=30).
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Table 7. The growth and bulb weight of garlic cultivated by different application method and dosage of sodium selenate in the

plastic house.

Application method & Plant height No. of Leaf sheath dia. Fresh bulb® wt. Dry bulb’ wt
dosage of Se (cm) leaf (mm) (g) (g)
Soil dressing (g -ha™")
0 55.0%10.6" 6.8£0.8 9.1+23 24.5 19.0
10 52.619.1 6.910.9 8.61+2.2 20.9 16.2
20 514+59 6.4£0.9 8.4*1.6 254 18.9
50 47.9%11.2 6.410.6 7.6+1.9 20.7 16.5
Folia application (mg -L")
0 53.5*11.6 6.61£1.2 8.512.6 22.9 18.6
1 54.418.1 6.5+0.7 8.712.4 21.6 18.4
2 52.9+7.0 6.5+0.7 8.5f1.6 24.8 183
4 50.7£8.2 6.7+1.0 79%1.9 23.8 18.4
“Harvest date was June 14, 1999,
"Dry bulb weight was measured at Aug. 5, 1999.
*Values are meantstandard deviation (n=30).
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