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Effects of Nitrogen and Potassium Application on Pasture
of Cheju Volcanic Ash Soil
1. Dry matter yield and mineral concentration(N, P, K, Ca, Mg, Na)
of Orchardgrass

Kim, M. C.
College of Agriculture, Cheju National University

Summary

The experiment was carried out to determine the dry matter yield and the mineral contents of orchardgrass
(Dactylis glomerata L.) grown in volcanic pasture treated with S different levels of nitrogen and 2 different
levels of potassium (5x2 split plot design). The dry matter yields were significantly increased with nitrogen
apphcation up to 200 kg/ha(p<0.05), but no effect was found with potassium(K) application. With increasing
levels of nitrogen application, the concentrations of nitrogen(N) and sodium(Na) of orchardgrass were lincarly
increased but phosphous(P) concentration was decreased(p<0.01). Significant differences were found in N. P.
K, Mg and Na concentrations of orchardgrass between nitrogen application levels. and also in K. Ca. Mg,
and Na concentrations between K application levels. There were significant seasonal variations in all elements
determined (N, P, K, Ca, Mg and Na) (p<0.01).

Comparison of seasonal variations of mineral contents between 0 and 200 kg K/ha showed that concen-
trations of P, Mg. Ca and Na were higher with no K application than 200 kg/ha but the concentration of
K was higher with 200 kg K application than with no K application. The concentrations of N and P in May
and June were higher than those in July and August. and the concentrations of K. Ca. and Mg were higher
in May and August than those in June and July. The concentration of Na was increased by June and was
decreased thereafter.

Results of this study indicate that at least 200 kg N/ha is needed to maximize the dry matter yields of
orchardgrass grown in volcanic ash soil. The application of K 200 kg/ha did not improve the dry matter yields
and appeared to be deleterious to the mineral nutrition of orchardgrass, especially. Mg. Ca and Na. as com-
pared with no K application.

(Key words : volcanic ash soil, orchardgrass. dry matter, mineral contents, nitrogen, potassium)
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Table 1. The effect of nitrogen and potassium application levels on dry matter yieids of orchrdgrass

Nitrogen Potassium o Dry matter yield (kg/ha)
(kg/ha) (kg/ha) May 2 June 3 July 5 August 30 Total
0 0 1.943 1,727 1911 1.436 7,071
200 1.937 1.674 1,839 1.874 7.324
7,171
100 0 3.052 3.203 2,107 1.820 10,182
200 3.403 3.429 2,170 2,048 11,050
10.616
200 0 3.717 3.098 3,465 2,306 12.586
200 3.779 3.309 2,818 2,848 12,754
12,670
300 0 4,560 2,987 3,108 2.435 13,090
200 4,318 3124 2,748 2,425 12,615
12,853
400 0 4,994 3.083 2,542 2,287 12,906
200 6,509 3,354 2,585 2,269 14,717
13,812

Main plot LSD (5%)=390.03
Interaction LSD (5%) within main plot=362.46
within subplot=466.57
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