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To reduce the dose of fertilizers is very important to sustainable production of many horticultural crops,
including strawberry. In order to practice the environment friendly agriculture of strawberry cultivation in
plastic film house, soil chemical properties of 435 soil samples (232 for loam, 83 for sandy loam, and 120 for
siltloam) in Chungnam Province from 2008 to 2009 were determined. The average of pH, EC, OM, Av. P,0s,
Ex. K, Ex. Ca’*, Ex. Mg”", and Ex. Na' was 6.5,2.28 dS m™, 26 g kg™, 910 mg kg™, 1.09 cmol. kg™, 8.3 cmol.
kg'l, 2.5 cmol, kg'l, and 0.58 cmol, kg'l, respectively. The content of Av. P,Os in sandy loam soil was
significantly higher than silt loam soil, whereas other properties showed no difference between soil texture.
The kinds of strawberry cultivars showed no difference in soil chemical properties. The frequency distribution
within optimum range of soil chemical properties was 30.6%, 35.4%, 37.0%, 5.3%, 8.5%, 8.5%, and 17.9%
for pH, EC, OM, Av. P,0s, Ex. K, Ex. Ca2+, and Ex. Mg2+, respectively. Especially, excessive portion of Av.
P20, and Ex. Ca’" were high 86.9%, and 86.0%, respectively. EC values of soil samples were significantly
positive correlatoin with all chemical properties except soil pH. In principle component analysis of chemical
properties in soil samples, the percentage of variance explained by PC 1 was 38.8%, while PC 2 explained
17.8% of the variance, for a cumulative total of 56.6% These results were able to distinguish between soil
textures and strawbenry cultivars. Also, these results considered that understanding of soil chemical properties
under using principal component analysis be able to improve amounts of fertilizers for sustainable agriculture
in plastic film house.
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Table 1. Chemical properties of strawbeny cultivated soil from different soil textures.

Soil textures Statistical pH EC oM Av. P,Os K Ca Mg Na Number of

values sample
1:5 dS m" g kg'1 mg kg'1 ------ Ex. cations (cmol. kg‘l) ------

Loam Mean 6.6a" 2.26a 26a 935ab 1.10a 8.3a 2.5ab 0.56a 232
Min 4.0 0.21 6 154 0.19 2.6 0.8 0.10
Max 7.9 10.94 81 2,629 3.35 234 6.0 1.84

Sandy loam Mean 6.3b 2.03a 27a 1,057a 1.10a 8.2a 2.26b 0.56a 83
Min 44 0.31 6 124 0.38 43 0.9 0.21
Max 7.6 5.72 62 2,696 3.49 15.4 4.7 1.95

Silt loam Mean 6.5ab 2.49a 24a 761c 1.06a 8.3a 2.76a 0.63a 120
Min 5.1 0.38 7 68 0.22 3.1 0.8 0.15
Max 7.6 7.09 65 2,634 3.78 15.9 7.2 1.95
Total Mean 6.5 2.28 26 910 1.09 8.3 2.5 0.58

Optimum level” 6.0-6.5 <1.2 20-30 350-450  0.7-0.8 5.0-6.0 1.5-2.0 -

T Values within a column followed by the same letter are not significantly different at 5% level by Tukey's studentized range test.
£ NIAST (2006): Fertilizer recommendation for crops.
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Table 2. Chemical properties of soil from different three strawberry cultivars.

Cultivars Statistical pH EC OM Av. P,Os K Ca Mg Na Number of

values sample
1:5 dS m" g kg'1 mg kg'1 ------- Ex. cations (cmol. kg'l) -------

Machyang Mean 6.5 3.73a 27a 1,191a 0.94a 6.2a 2.4a 0.46a 6
Min 5.7 1.62 18 688 0.23 42 1.1 0.21
Max 7.2 5.80 34 2,012 1.52 8.5 34 0.75

Seolhyang Mean 6.6a 2.39b 25a 921a 1.12a 8.4a 2.6a 0.61a 230
Min 4.0 0.31 6 68 0.19 3.1 0.8 0.10
Max 7.9 7.25 81 2,696 3.78 159 7.2 1.95

Redpearl Mean 6.5a 2.11b 27a 898a 1.06a 8.3a 2.5a 0.56a 179
Min 4.4 0.31 6 68 0.19 3.1 0.8 0.10
Max 7.6 7.25 81 2,696 3.78 159 7.2 1.95

Optimum level” 6.0-6.5 <1.2 20-30 350-450  0.7-0.8 5.0-6.0 1.5-2.0 -

T Values within a column followed by the same letter are not significantly different at 5% level by Tukey's studentized range test.

1 NIAST (2006): Fertilizer recommendation for crops.

100 ~

80 1

60 A

40 1

Frequency distribution (%)

pH OM

OInsufficient level

Av. Phosphate

B Optimum level

Ex K Ex Ca Ex Mg

B Excessive level

Fig. 1. Frequency distribution of chemical properties in strawbenry cultivated soils (#=435).
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Table 3. A comrelation coefficient between chemical properties of strawbenry cultivated soils (#=435).

Parameter EC oM Av. P,0Os Ex. K Ex. Ca Ex. Mg Ex. Na
PH -0.104" 0.083 0.198" 0.182" 0.358" 0.127" 0.046
EC 0.282" 0.153" 0.348" 0.249" 0.474" 0.290"
OM 0.418" 0.314" 0.275" 0.282" 0202

Av. P,0s 0.482" 0.315" 0.294" -0.035

Ex. K 0.525" 0.653" 0.420"
Ex. Ca 0.509" 0.208"
Ex. Mg 0.425"
T A significant values reported as **p=<0.01, and *p=0.05.
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Fig. 2. Principal components analyses of chemical properties in strawberry cultivated soils. The variance explained by
the each principal component (PC) axis is shown in parentheses. Bars present standard enror.
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