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Effects of Lime and Phosphate Application on Mineral Content of

Pasture Species in Volcanic Ash Soil of Cheju Island
Seo Bong Ko

Summary

This study was carried out to determine the effects of lime(0, 300 kg/10a) and phosphate appli-
cation(0, 20, 40, 80 kg/10a) on mineral contents in herbage when 5 pasture species(orchardgrass, tall
fescue, perennial ryegrass, redtop and ladino clover) were grown in pot of black(B) and very dark
brown (VDB) volcanic ash soil of Cheju island, respectively.

P content of orchardgrass and perennial ryegrass were higher in VDB than in B (P<0.01), but
other grasses were not different between two soil types. Also, Ca and Mg contents of ladino clover
were higher in VDB than in B, but other grasses were not different between two soil types. P and K
contents were not affected by lime but Ca and Mg contents were increased by lime application in most
of the pasture species.

P, Ca, Mg and Na contents of all pasture spesies were increased by phosphate application(P<
0.01) except for Ca content of tall fescue. K and Fe content were decreased with increasing phosphate
application but Zn content was not changed by phosphate application.
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Table 1. Macro and micro elements of 5 pasture species between two soil types

Soil Specics Content (%) Zn Fe
P K Ca Mg (ppm) (ppm)
Black soil Orchardgrass 0.178 2.828 0.397 0.476 120.1 219.0
Tall fescue 0.175 2.618 0.403 0.496 107.7 266.3
Perennial ryegrass 0.177 2.659 0.396 0.384 104.1 327.6
Redtop 0.224 3.005 0.391 0.328 131.1 395.5
Ladino clover 0.224 2.803 1.227 0.672 1333 S11.6
Mean 0.196 2.781 0.573 0.471 119.3 344.1
Very dark Orchardgrass 0.218 3.605 0.427 0.473 107.3 2133
brown soil Tall fescue 0.165 3.642 0.408 0.472 87.7 279.2
Perennial ryegrass 0.200 3.348 0434 0.394 103.3 3315
Redtop 0.250 3.775 0.400 0.292 117.2 403.5
Ladino clover 0.221 2.805 1.366 0.568 1322 4748
Mean 0.211 3.435 0.607 0.440 109.6 3404
Significance Orchardgrass ** ** * NS NS NS
Tall fescue NS o NS NS NS NS
Perennial ryegrass ** * NS NS NS NS
Redtop NS NS NS * * NS
Ladino clover NS NS * * NS NS

*, P<0.05, **¥ P<0.01, NS; not significant.
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Table 2. Effects of lime application on the macro and micro elements of 5 pasture species

Content (%) Zn Fe
Lime Species
p K Ca Mg (ppm) _ (ppm)
Non-lime Orchardgrass 0.196 3.225 0.364 0.427 119.1 221.8
Tall fescue 0.175 3.076 0.372 0.447 95.8 2718
Perennial ryegrass 0.182 3.058 0.360 0.363 106.2 335.5
Redtop 0.229 3.485 0.342 0.292 124.4 397.6
Ladino clover 0.229 2.840 1.153 0.630 135.2 468.8
Mean 0.202 3.137 0.518 0.432 116.1 340.3
Lime Orchardgrass 0.201 3.208 0.460 0.522 107.6 210.1
Tall fescue 0.164 3.178 0.439 0.521 99.7 267.7
Perennial ryegrass 0.189 2.948 0.448 0.641 101.1 323.9
Redtop 0.245 3.289 0.448 0.327 1239 401.3
Ladino clover 0.216 2.769 1.490 0.610 130.3 517.6
Mean 0.203 3.080 0.662 0.479 112.5 344.1
Significance Orchardgrass NS NS * ** NS NS
Tall fescue NS NS * ¥ NS NS
Perennial ryegrass NS NS ** ** *x NS
Redtop NS NS b *x NS NS
Ladino clover NS NS ** NS ** NS

* P<0.05, ** P<0.01, NS; not significant.
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Table 3. Effects of phosphate application on P, Ca and Mg concentration (%) of 5 pasture species

Phosphate (kg/10a) Sigini-
Mineral Species Mean
0 20 40 80 ficance
P Orchardgrass 0.102 0.177 0.228 0.286 0.198 **
Tall fescue 0.092 0.164 0.198 0.225 0.170 **
Perennial ryegrass 0.094 0.171 0.209 0.266 0.185 *¥
Redtop 0.122 0.205 0.279 0.342 0.237 *x
Ladino clover 0.104 0.228 0.264 0.295 0.223 *x
Mean 0.103 0.200 0.236 0.283 - -
Ca Orchardgrass 0.319 0.425 0.468 0.436 0.412 **
Tall fescue 0.380 0.419 0.429 0.394 0.406 NS
Perennial ryegrass 0.343 0.407 0.456 0.455 0.395 *x
Redtop 0.350 0.399 0.432 0.400 0.395 *
Ladino clover 1.021 1.442 1.438 1.368 1.322 i
Mean 0.483 0.618 0.645 0.614 - —
Mg Orchardgrass 0.382 0.475 0.503 0.538 0.475 **
Tall fescue 0.358 0.463 0.515 0.601 0.484 >
Perennial ryegrass 0.263 0.372 0.431 0.491 0.484 *x
Redtop 0.246 0.277 0.324 0.393 0.310 *
Ladino clover 0.355 0.602 0.714 0.808 0.620 e
Mean 0.321 0.438 0.479 0.566 - -

* P<0.05, **; P<0.01, NS; not significant.
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Table 4. Effects of phosphate application on K, Na, Zn and Fe concentration of 5 pasture species

Phosphate (kg/10a) Sigini-
Mineral Species Mean
0 20 40 80 ficance
K (%) Orchardgrass 3.600 3.473 3.141 2.562 3.216 *
Tall fescue 3.075 3414 3.151 2.869 3.127 NS
Perennial ryegrass 3.890 2.970 2.626 2.527 3.004 **
Redtop 3.328 3.807 3.454 2.977 3.390 NS
Ladino clover 2.851 3475 2.779 2.112 2.804 *
Mean 3.349 3.428 3.030 2.627 - -
Na (%) Orchardgrass 0.048 0.111 0.150 0.194 0.126 *
Tall fescue 0.063 0.090 0.118 0.164 0.109 *x
Perennial ryegrass 0.083 0.211 0.246 0.280 0.206 **
Redtop 0.068 0.144 0.176 0.248 0.160 **
Ladino clover 0.076 0.223 0.249 0.261 0.202 **
Mean 0.068 0.156 0.189 0.229 - -
Zn (ppm) Orchardgrass 116.4 107.0 106.1 125.5 113.7 NS
Tall fescue 87.7 102.8 93.8 106.5 97.7 NS
Perennial ryegrass 96.6 98.7 113.1 106.2 103.7 NS
Redtop 139.2 123.5 117.1 116.2 124.2 NS
Ladino clover 124.6 128.6 143.5 134.3 132.7 NS
Mean 112.9 112.1 114.9 117.7 - -
Fe (ppm) Orchardgrass 305.8 209.8 182.2 166.0 216.0 *
Tall fescue 433.1 235.6 2229 219.3 272.7 o
Perennial ryegrass 514.0 271.8 285.2 2479 329.7 **
Redtop 891.6 270.7 2353 200.5 399.5 **
Ladino clover 968.3 377.8 328.6 298.0 493.2 **
Mean 622.6 273.1 250.8 226.3 - —
*. P<0.05, ** P<0.01, NS; not significant.
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