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Variation of Soil and Leaf in a ‘Wonhwang  Pear
Orchard Appled by Selenium Solution

Choi, Hyun-Sug - Kim, Wol-Soo - Kim, Hyun-Ji - Choi, Kyeong-Ju - Lee, Youn

This study was established on which the selenium (Se), known as one of the
functional elements in the human body, treatment was the most effective for the
Se uptake in the soil and tree. Se treatments included foliar application, soil
fertigation, and trunk injection. Se fertigation and control had similar soil P,Os, K,
and Mg concentrations, and calcium and Se concentrations in the soil were greater
on the control and Se fertigation, respectively. Leaf characteristics were not
different among the treated trees. No differences were observed for the leaf K and
Ca concentrations among the treated trees, and foliar Mg was greater on the Se
treated trees than the control. Se foliar application and trunk injection had greater
Se concentrations in the leaves and fruits than the Se fertigation and control.

Key words : selenium, ‘Wonhwang’ pear, foliar application, fertigation, trunk
injection, nutrient, leaf characteristics
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Table 1. Soil pH, OM, CEC, and EC in a ‘Wonhwang™ pear orchard as affected by Se
treatment in August
Treatment pH OM CE+C EC
(1:5) (%) (cmol /kg) (ds/m)
Se treatment 733 + 0.04 132 + 0.17 1221 + 1.09 0.75 + 0.02
Desired level 6.0~6.5 2.5~3.5 more than 5 below 2

Each values are in the mean of #standard deviation in the pear orchard soil (n=5).
Desired level was obtained from Lee et al. (2009).
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Table 2. Soil available P:0s, K*, Ca?", Mg?*, and Se?* in a ‘Wonhwang' pear orchard as
affected by Se fertigation in August

Ava. P,Os K’ Ca™" Mg™* Se”*

Treatment + + >
(mg/kg) (cmol /kg) (cmol /kg) (cmol /kg) (ng/kg)
Control 251 a 030 a 15.1 a 27 a 0b
Fertigation 287 a 052 a 113 b 31a 32 a

Means separation within columns t-test.
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Table 3. Leaf characteristics in a ‘Wonhwang’ pear orchard as affected by Se treatments

in July
Treatment Leaf z;rea Leaf fresh wt Leaf specific wt.
(cm’) (2 (&/9, #10)
Control 485 a 122 a 020 a
Foliar application 49.8 a 128 a 022 a
Fertigation 509 a 1.28 a 021 a
Trunk injection 525 a 133 a 022 a

Means separation within columns by t-test.

Table 4. Leaf K, Ca, and Mg concentrations in a ‘Wonhwang’ pear orchard as affected by
Se (10ppm) treatments in July

K Ca Mg
Treatment
(o)
Control 2.12 a 1.64 a 053 b
Foliar application 2.02 a 197 a 072 a
Fertigation 213 a 1.52 a 0.66 a
Trunk injection 2.20 a 1.58 a 0.61 ab

Means separation within columns by t-test.
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Fig. 1. Leaf Se concentration in a ‘Wonhwang’ pear orchard as affected by Se treatments
in July.

” Different letters top columns indicate significant difference by Duncan’s multiple range test at
P=0.05.

¥ Treatment method; FA = Foliar application, FG = Fertigation, and TI = Trunk injection.
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Fig. 2. Fruit Se concentration in a ‘Wonhwang’ pear orchard as affected by Se treatments
in September adapted from Kim et al. (2009).

” Different letters top columns indicate significant difference by Duncan's multiple range test at
P=0.05.
¥ Treatment method; FA = Foliar application, FG = Fertigation, and TI = Trunk injection.

B ATE A £o9 V)54 Ao QA Yt AdFS QY Mo A3
WS GRS ) of| Aol EY £Alo) AedF FEE FAAE A o)
A 2ASE AdE AU GELE, EF W BF, 191 F0F9S PG £
F o) Qa E B ohoulE PFe daTel Ay BE AUl Nsd 4% w
QI EF W DHe AdF ADR AF Folg BAGEOR o)A 239 o
A G BE AL ¥ . £ gyde wne

e & AFol tehuith. 9 2 W) Aoy FFe A7)
GRLTS FUFY A TAN D2 BFE A FRY foHo2 A ek

[=EH5Y 2010, 2. 20. =AY 2010, 5. 10. FZ=EHFY 2010, 5. 17]



548

10.

1.

12.

13.

.59, 2006, A= AEIAE 7)F,

. Chung, A. S., S. O. Yoon, U. Jung, and J. M. Park. 2003. Effect of selenium on

AN YL QAR HABF ol
= 10 2 3§

F3H87IEY, 9, S pp. 168-171.

chemoprevention and metastasis. J. Kor. Asso. Cancer Preven. 8: 45-52.

. Clark, L. C., G. F. Jr. Combs, B. W. Tumbull, E. H. Slate, D. K. Chalker, J. Chow, L. S.

Davis, R. A. Glover, G. F. Graham, E. G. Gross, A. Krongrad, J. L. Jr. Lesher, H. K. Park,
B. B. Jr. Sanders, C. L. Smith, and J. R. Taylor. 1996. Effects of selenium supplementation
for cancer prevention in patients with carcinoma of the skin. A randomized controlled trial.

Nutritional prevention of cancer study group. JAMA. 276: 1957-1963.

. Faust, M. (ed.). 1989a. Nutrition of fruit trees. pp. 53-132. In: Physiology of Temperate

Zone Fruit Trees. A Wiley-InterScience Publication.

. Faust, M. (ed.). 1989b. Photosynthetic productivity. In: Physiology of temperate zone fruit

trees, John Wiley & Sons, Inc., U.S.A., pp. 1-51.

. Hartikainen, H., T. Xue and V. Piironen. 2000. Selenium as an antioxidant and pro-oxidant

in ryegrass. Plant Soil 225: 193-200.

. Kim, H. J.,, W. S. Kim, and H. S. Choi. 2009. Effect of selenium treatment on the quality

of ‘Wonwhang’ pear fruit. Kor. J. Food. Preserv. 16: 838-842.

. Kononova, M. M. 1966. Soil organic matter. p. 544. In: Nowakowski, T. Z., A. C. D.

Newman (eds). Its nature, its role in soil formation and in soil fertility. Pergamon Press,

Oxford, England.

. Lee, G. P. and K. W. Park. 2001. Study of selenium and germanium treatment on their

accumulation traits and induced antioxidant capacity in ‘seoul’ lettuce in hydroponics. Acta
Hort. 548: 491-496.

Lee, S. J,, H. M. Kang, and 1. S. Kim. 2008. Effect of sodium selenate supplied condition
by fertigation on the growth and content of minerals, ascorbic acid, nitrate, and selenium of
some western vegetables. J. Bio-Environ. Control 17: 43-50.

Mikkelsen, R. L. and H. F. Wan. 1990. The effect of selenium on growth and quality in
hydroponically-grown Korea mint (Agastache rugosa). J. Kor. Soc. Hort. Sci. 42: 483-486.
Park, K. W. and D. S. Yang. 2004. Production of functional Korean ginseng by selenium
supplement in hydroponic system. Acta Hort. 629: 307-311.

Stadtman, T. C. 1996. Selenocystein. Annu. Rev. Biochem. 65: 83-100.





