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Abstract

BACKGROUND: Clay mineral is well known to improve
physico-chemical of soil. The objective of this study was to
investigate the growth characteristics and inorganic nutrient
contents of crops with application levels of phyllite.

METHODS AND RESULTS: Both young radish and
lettuce were selected as target crops for this study. The
experiment was conducted in a wagner pot(1/5000a) in
glass house at Sunchon National University. Treatment
conditions were divided PONPK(No phyllite + NPK),
PSNPK(phyllite 5 Mg/ha + NPK), P1ONPK(phyllite 10
Mg/ha + NPK) and P15SNPK(phyllite 15 Mg/ha + NPK) by
crops, respectively. Bulk density and porosity of soil in
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control without treatment conditions were ranged from 1.02
~1.04 g/em’ and 56.5~ 57.0%, respectively, and those for
treatments with phyllite were in the ranged from 0.94 ~

1.00 g/em’ and 58.4~ 63.5%, respectively. Dry weights of
young radish and lettuce were higher in P15SNPK treatment
than those in other treatments. The amounts of T-N, T-P and
K uptake in young radish with phyllite application
treatments were increased 36 ~ 115, 18 ~67 and 20~ 76%
than without phyllite application treatment, respectively. In
lettuce treatments, amounts of T-N, T-P and K uptake were
intended to all tested treatments similar with result of young
radish treatment.

CONCLUSION: Therefore, these results confirm that phyllite
application to the soil improves physico-chemical of soil in
addition to improving growth of young radish and lettuce.

Key words: Application level, Clay mineral, Lettuce,
Phyllite, Young radish
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Table 1. Chemical properties of phyllite and soil used in the study

Exch. cation

Avail.
pH EC oM T-N P,Os ” o~ Vg
1:5H,O dS/m - g/kg - mg/kg -- cmol./k --
Phyllite 5.74 0.23 10.76 034 44.75 0.36 8.45 3.67
Soil 4.83 0.14 630 1.10 45.83 0.22 1.42 0.72
M B2 Hi= wRel o] pHi= 57401311, O.M<> 10.76 g/kgOI3)
om, T-N9 32 034 g/kgol3lth T3 Si0,, ALO;,
T Boko] Alg3le] ZEol RS =N & Qe Fe;0s, S, Ti, ¥ Sedl > 717} 659, 10.2, 5.25, 0.06,
I3} Baly|so7 T FEo] Hrly wEL) 0.6, ¥ 1.06%°% AKESICH, Mn, B 2 VO ke
E, duleh, AlgetolE, Mulgeto|E 4 deto]E G| A 733, 388, 88.8 mg/kg O E ZAMHGITE S A B Aehd
EdEo] & ¥ 9lth(Jang, 2002; Lee et al, 2010). T A ol SIAE MRk AFESlon, B
AEFE] 5A o)L AEFEI o njgday 4 pHE 483, OM9 =2 630 g/kg 2 T-N9 o2
&2 e AL o] 4ok Holm(Kim ef al, 1999), & 110 g/kgol3tKTable 1). Ald&=2e ZAFl Sohz
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e w2 AEe] Aol Bed s THUKZang S A(Lettuce, Lactuca sativa L)E ARSIROM, A
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Fig. 1. Physical properties of young radish and lettuce
cultivated soil under different application levels of
phyllite. Means by the same litter within a column are
not significantly different at 0.05 probability level
according to Duncan’s multiple range test.
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Table 2. Chemical properties of tested soils in pots of young radish and lettuce

pH EC oM T-N Avail. P,Os CEC
Crops Treatments
1:5HO dS/m — g/kg — mg/kg cmol./kg
PONPK 4.97a* 0.16a 10.5a 1.35a 30.2a 12.4a
Young P5NPK 5.11a 0.18a 15.1b 1.71b 35.4a 13.2a
radish P10NPK 5.08a 0.19a 16.8b 1.85b 36.4a 13.6ab
P15NPK 5.47b 0.20a 22.0c 1.96b 37.5a 14.7b
PONPK 4.64a 0.16a 8.9a 1.23a 29.5a 12.3a
POSNPK 4.74a 0.18a 13.2ab 1.71b 34.0b 12.6a
Lettuce
P10NPK 4.87a 0.19a 18.6b 1.85b 35.2b 13.3b
P15NPK 4.98a 0.21a 20.6b 1.88b 36.2b 14.2b

*Means by the same litter within a column are not significantly different at 0.05 probability level according to Duncan’s

multiple range test.
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Fig. 3. Dry weight of young radish and lettuce under different application levels of phyllite. Means by the same litter
within a column are not significantly different at 0.05 probability level according to Duncan’s multiple range test.
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Table 3. T-N, T-P and K contents of young radish and lettuce under different application levels of phyllite
T-N T-P K
Crops Treatments Leaf Root Leaf Root Leaf Root
%
PONPK 1.21a* 0.76a 0.21a 0.32a 3.09a 2.28a
Young P5NPK 1.49 0.93b 0.20a 0.45b 3.24ab 2.90bc
radish P10NPK 1.71c 1.04c 0.21a 041b 3.50bc 2.79b
P15NPK 1.86¢ 1.18d 0.22a 0.49b 3.82¢ 3.09¢
PONPK 1.51a 0.47a 0.11a 0.07a 242a 091a
Lettuce P5SNPK 1.60a 0.55b 0.10a 0.08b 2.62b 0.96a
P1ONPK 2.09b 0.60c 0.10a 0.08b 2.78b 0.97a
P15NPK 2.50c 0.76d 0.10a 0.10c 3.25¢ 1.16b

*Means by the same litter within a column are not significantly different at 0.05 probability level according to Duncan’s
multiple range test.
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Fig. 4. Amounts of inorganic nutrient uptake of young radish and lettuce under different application levels of phyllite.
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