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Moved of Applied Fertilizers through Volcanic Ash Soils in a Lysimeter
Experiment
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ABSTRACT

This study conducted to investigate the movement of fertilized nutrients in a volcanic ash soil
in Jeju using by the pressure-vacuum soil water sampler. The percolated water to measure the
ion concentration of leachates was taken from a lysimeter at depths of 20, 40, 60, 80, 100 and
120 c¢cm in the soil in where a corn and potato were cultivated as a preceding and succeeding
crop, respectively. Fertilizers of N-P,Os-K,O were applied at the rate of 36-30-30 kg 10a” for the
corn and 28-22-24 kg 10a’ for the potato prior to planting of both crops. The highest
concentrations of Cl, NOs;-N, Ca® and K' in percolates were showed at 20cm and 40cm in soil
depth at one month after fertilizing, and then gradually moved and reduced into below soil
depths. At 5.5 months after fertilization, the concentrations in all soil depths were similar with
the value of before fertilization. At depth of 120cm, the concentration of NO;-N and the other
cations in leachate was highest 1 to 1.5 months after fertilization. pH in percolated water was
negatively correlated with NO;-N concentration while the concentration of NOs;-N showed
positive correlation between Cl, Ca® and Mg” concentrations. This result indicated that those
cations can be leached out by accompanied with NO;-N.
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Table 1, Chemical properties of the soil before experiment.

Avali. Exch. Particle size
pH T-N OoM ) CEC o
A5H,0) | (@) P,Oq %) cation(me/100g) (1e/100g) distibution(%) Texture
o 7 lepm) | V7 [ Ca | Na Mg ® Sand | Silt | Clay
6.68 0.288 | 230 480 | 234 | 014 110 | 032 | 1292 | 79 18.3 73.8 | SILT
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Fig. 1. Pressure - vacuum soil water sampler for

percolation water sampling
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Fig. 2, pH and ion concentration of leachates taken at soil depths of 20 to 120cm
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Fig 3. pH and ion concentration of leachates taken from the lysimeter at soil depths of 20 to 120cm during

the experimental
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Table 2, Correlation coefficients among pH and ion concentration of leachate taken from the lysimeters
at soil depths of 20 to 120cm.

Sampling depth(cm) Item pH Cl- NO;-N SO,2 Na K- Mg

Cr -0.161
NO;-N -0.102 | 0.995%*
S0,? -0.386 0.461 0.777

20 Nar -0.168 0.900* 0.904* 0.929*
K 0.021 | 0962** | 0.978** 0.727 0.912*
Mg? -0.362 0.862* 0.850* | 0.990** | 0.961** | 0.807*
Ca”? -0.186 | 0.992%* | 0.991** | 0.850* | 0.935*%* | 0.957** | 0.909*
Cr -0.438
NO;-N -0.288 | 0.957%*
SO,? -0.674 | 0924** | (.863*

40 Na -0.558 | 0.927++ | 0.904* | 0.986**
K -0.139 0.900* | 0.985%* 0.769 0.830*
Mg»? -0.681 0.863* 0.862* | 0.936** | 0.928** 0.787
Ca” -0401 | 0.960** | 0.990** | 0.900* | 0.926%* | 0.958** | 0.922+**
Cr -0.615
NO;-N -0.712 | 0.990%*
SO, | 0953+ | 0.794 0.866*

60 Na* -0.763 0911* | 0.946%* | 0.892*
K 0417 | 0.969%* | 0.927** 0.637 0.797
Mg -0.992%* | (.563 0.668 0.921** 0.718 0.359
Ca” -0.729%* | 0.855* 0.897* 0.797 0.881* 0.755 0.738
Cl -0.719
NO;-N -0.559 | 0.977**
SO,2 | -0.930%¢ | 0.921**F | (.839*

80 Na* -0.595 0.813* 0.708 0.768
K- -0.459 0.890* | 0.965** 0.709 0.511
Mg~ -0.993*+* | (0.792 0.680 0.966** 0.667 0.538
Ca”? -0.939*%* | 0911* 0.835* | 0.994** 0.723 0.721 0.970**
Ct -0.934%*
NO;-N | -0.890* | 0.994%**
SO,? -0.807 0.900* 0.905*

100 Na* -0.910%* 0.787 0.735 0.773
K- -0.676 0.855% 0.883* 0.652 0.371
Mg* -0.625 0.764 0.788 0.962** 0.654 0.518
Ca? -0.688 0.789 0.796 0.969+* 0.665 0.545 0.965%*
Cr -0.937%*
NO;-N | -0.920%* | (0.996**
SO,? | -0.938%* | 0.969** | 0.980**

120 Na* -0.933%* | (.812 0.763 0.759
K- -0.502 0.766 0.791 0.704 0.304
Mg* -0.860* | 0.874%* 0.899* | 0.938** 0.644 0.573
Ca® -0.843% | (.843* 0.877* | 0.950%* 0.605 0.588 0.932%*

*, ** : Significant at 5% and 1%, respectively.
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