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Studies on the Phosphorus Uptake and Utilization of
Pasture Species in Cheju Volcanic Ash Soils

1. The effect of fused phosphorus spplication level on five different
pasture species grown in very dark brown soil

Moon-chul Kim, Chang-cho Choung and Dong-am Kim'

Summary

This study was carried out to determine the effect of phosphorus fertilizer in very dark brown volcanic
ash soil . These trials were made to evaluate the dry matter yield and mineral concentration response
of orchardgrass, perennial ryegrass, tall fescue, reed canarygrass and ladino clover,

1. On very dark brown soil, the best adapted pasture species were orchardgrass and ladino clover,
Their dry matter yield increased with increasing levels of phosphorus fertilizer.

2. In proportion to the phosphorus application level, the phosphorus content of pasture species
increased. This increase was greater in legume species than in grass species,

3. Phosphorus application levels had little effect on Ca, Mg and K content, but when no phosphorus
was applied, the Ca, K and Mg content was higher.

4 . With increased phosphorus application levels, the percentage N of grass species investigated

decreased, while in legume species the N percentage increased.

B AEBRE MFIAH ( College of Agriculture, Cheju National University )
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Table 1, Chemical properties of soil tested
) Organic Available Exch, Cation(me /100g) CEC
Soil type pH
matter (%)  PoOg (ppm) Ca Mg K (me /100g)
Very dark
brown 5.8 3.2 30.5 1.3 2.3 0.56 11.0

volcanic ash soil
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Table 2. Total dry matter yields of 5 pasture species in response
to phosphorus application level (g/pot)

Phosphate level (kg/ha)

Species
0 100 200 300 Mean
Orchardgrass 0.34 9.43 14.85 19,51 11,03
Perennial ryegrass 2.03 10.97 13.17 12.83 9.75%
Tall fescue 1.34 5.80 11,41 12,66 7.80
Reed canarygrass 0.67 9.44 11,44 13.26 8.70
Ladino clover 1.58 10.05 11,72 40,94 16.07

L.S.D. Mainplot : 5 %= 3.359
Sub plot ; 5 %= 3,242

Sub plot for main plot:

5%=17.,248

Sub plot for different main plot; 5% = 7.075
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Table 3. Phospheorus contents in five pasture species as affected by

harvested date ( ppm)

Soeci P30 Harvested date
pecies
level Aug. 9 Sept. 22 Ngy ., 2 Mean
Orchardgrass 0 1,047 1,464 1,255 1,255
100 1,087 1,831 1,783 1,567
200 1,207 2,076 2,364 1,883
300 1,646 1,490 2,513 1,883
Perennial ryegrass 0 1,701 2,098 1,299 1,699
100 1,810 2,233 1,703 1,915
200 - 2,413 1,736 2,074
300 1,761 2,411 2,305 2,159
Tall fescue 0 1,534 1,774 1,293 1,534
100 1,669 2,043 1,618 1,717
200 1,192 1,968 1,752 1,637
300 1,314 2,143 2,025 1,827
Reed canarygrass 0 1,996 1,472 1,434 1,634
100 1,135 1,316 1,433 1,295
200 1,609 1,552 1,659 1,607
300 1,575 1,938 2,150 1,888
Ladino clover 0 1,149 1,877 1,513 1,513
100 1,681 2,122 1,785 1,863
200 2,245 2,042 2,762 2,47
300 2,125 - 2,217 2,201
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Table 4. Magnesium contents in five pasture species as affected

by harvested date ( ppm)

P50g Harvested date
Species
level Aug. 9 Sept. 22 Nov, 2 Mean
Orchardgrass 0 3,690 - - 3,690
100 2,948 2,860 2,755 2,854
200 2,871 2,970 3,191 3,011
300 3,351 2,253 3,333 2,979
Perennial ryegrass 0 3,972 - 2,135 3.054
100 3,741 2,599 2,068 2,803
200 - 2,845 2,139 2,492
300 3,903 2,590 2,248 2,914
Tall fescue 0 - 3,781 2,743 3,262
100 2,321 3,167 2,196 2,561
200 2,578 3,088 2,556 2,741
300 2,921 2,699 2,706 2,715
Reed canarygrass 0 - - 3,596 3,596
100 2,261 2,495 3,233 2,663
200 2,832 2,823 2,783 2,813
300 2,168 2,478 3,159 2,602
Ladino clover 0 3,214 - - 3,214
100 2,734 3,107 2,615 2,819
200 3,134 3,767 2,441 3,114
300 3,847 - 2,528 2,688
Table 5. Calcium contents in five pasture species as affected
by harvested date ( ppm)
. Phosphate Harvested date
Species
levels Aug. 9 Sept.22 Nov, 2 Mean
Orchardgrass 0 52,437 17,264 49,213 39,638
100 4,316 5,611 6,269 5,398
200 4,863 9,062 4,389 6,105
300 3,615 9,576 4,377 5,856
Perennial ryegrass 0 21,337 26,657 10,759 19,584
100 12,250 8,469 3,493 8,071
200 10,925 11,074 3,754 8,584
300 9,323 8,640 3,468 7,144
Tall fescue 0 14,831 13,982 3,279 10,697
100 6,470 9,820 3,148 6,479
200 8,866 7,362 3,392 6,540
300 9,339 9,356 2,781 7,159
Reed canarygrass 0 41,867 5,502 32,653 26,674
100 8,424 13,057 5,959 9,147
200 3,615 10,085 4,309 6,003
300 7,732 11,978 6,561 8,757
Ladino clover 0 15,396 51,901 13,541 26,946
100 10,439 19,572 11, 387 13,799
200 6,787 17,814 7,215 10,605
300 7,789 - 5,574 4,454
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Nitrogen percentage in five pasture species according to

phosphorus application level ( ppm)

. Phosphate Harvested date
Species

level Aug. 9 Sept . 22 Nov, 2 Mean

Orchardgrass 0 - - 3,476 3,476
100 2,253 2,058 2,345 2,249

200 1,907 1,781 2,414 2,034

300 1,750 1,600 2,158 1,836

Perennial ryegrass 0 2,677 3,179 2,369 2,742
100 1,790 1,946 1,765 1,834

200 2,048 2,179 1,693 1,973

300 2,333 1,863 1,718 1,971

Tall fescue 0 - 2,388 2,693 2,541
100 2,417 2,516 1,683 2,205

200 2,234 2,096 1,896 2,075

300 2,161 2,025 1,959 2,048

Reed canarygrass 0 - - 3,077 3,077
100 1,653 2,341 3,216 2,403

200 2,193 1,903 3,216 2,184

300 2,206 2,048 2,774 2,342

Ladino clover 0 1,790 - - 1,790
100 2,408 3,078 2,643 2,710

200 2,632 3,003 3,145 2,927

300 2,835 - 3,294 3,065
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