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The Optimal Combination and Amount of Major Nutrients Computed by the
Homes Systematic Variation Technique for the Hilly Pasture Development
I. Determination of the optimal combinations of anions N:S:P and cations K:Ca:Mg
in fertilation on a grass-clover mixed sward
Yeun Kyu Jung and Seong Chae Kim*

Summary

This pot experiments were conducted to find out the optimal fertilization ratios of the N:S:P anions and
K:Ca:Mg cations of major nutrients in an orchardgrass/ladino clover mixed sward. The optimum ratios in equiva-
lent basis were computed by the Homes systematic variations technique. The soil samples were collected from
the newly reclaimed soils, which are located on colluvial hilly area with a good consideration for the hilly pasture
development. The results were summarized as follows;

1. the optimum fertilization ratios of major nutrients for the high yields by the forage species in a mixed
sward were obtained (Table 4 in detail); N:S:P = 3:1:1 and K:Ca:Mg = 1:1:1 for grass and grass plus
legume, and N:S:P =1:6:43 and K:Ca:Mg = 1:3:1 for legume in general.

2. The yield increases from the systematic variations in this mixed sward were laid in following order; N >
P >S-group and K >Mg > Ca-group for grass and grass plus legume, and P >$ >N-group and Ca >Mg >
K-group for legume. Especially, the yields were greatly increased at the N-group for grass, and at the P-
and Ca-groups for legume.

3.  Soil pH-value was descreased at the S-group, and somewhat increased at the Ca- and Mg-groups. The con-
tent of available P2Os, CEC and base saturation were greatest with the Ca-group.

4. At the N-group, the N-contents were highest and the P-contents were lowest in grass and grass plus legume,
which resulted in the highest Ca/P ratio of 2.15 among the anion groups. Whereas the highest Ca/P ratio
of 9.20 in legume was obtained at the Ca-gtoup. Legume showed in general higher Ca/P ratio and lower
K/(Ca+Mg) ratio than these in grass.

5. There were differences in the effects of systematic variations of major nutrients on the dry matter yields
and the mineral yields. The optimum fertilization ratios of anions and cations for the high mineral yields
were obtained (Table 8), which showed differences comparing with the ratios for the high dry matter

yields. The antagonis between the cations K and Mg was known from the point of mineral yields of mixed

forages.
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Table 1., Chemical characteristics of the pot soils before experiment

Pot soils pH OM Avail, Ca Mg K CEC Base K /v CaT Vg
used (125 (%) P30, meq/100g sat. ratio®
H,0) {(ppm) (%)
Upper part 6.0 1.8 74 2.7 0.6 0.24 6.9 51.3 0.13
Bottom part 5.8 1.8 82 2.7 0.6 0.31 6.8 53.1 0.17

1) Based on equivalent



Table 2. The systematic variations of major nutrient anions(N: S: P) and cations(K: Ca: Mg) , chemical

compounds and their amounts applied for each treatments.

(meq/pot)
Syst. Variations Chemical compounds applied
(Treatments) = o o < = - o = = =
100meq/pot  100megq/pot 8 Q .8 % ig S 5 8 E _8
Name Anions=100%  Cations=100% ) B 4
& £
N § P K Ca Mg [} .
Control 0 06 0 0 0 0 - - - - - - - - - -
N-group 70 15 15 40 30 30 15 30 - 30 - 60 10 15 -
S-group 15 70 15 40 30 30 15 - 30 - 30 - 15 10 -
P-group 1515 70 40 30 30 40 30 - 15 15 15 - - 30
K-group 5 15 35 70 15 15 35 15 - 15 - 30 20 15 - -
Ca—group 5 15 35 15 70 15 15 70 - - 15 50 ~ - 20 -
Mg-group 5 15 35 15 15 70 15 15 - 70 - 50 ~ - 20 15

Table 3. Dry matter yields as affected by the systematic variations of N:S:P anions and K:Ca : Mg

cations
(g/pot)
Yields by cutting''and forage component
Treat-
Grass(G) Legume (L) Total (G+L)

memts 1420 344 % 142 a+a 708 142 o3g fotd)
Control 0.87 2.86 3.73 0.13 0.06 0.19 1.00 2.92 3.92
Q‘_‘;‘;‘;ip 32.19 28.61 60.80 0.02 0.02 0.04 32.31 28.63 60.84
S-group  10.42 10.43 20.85 0.33 0.03 0.36 10.75 10.46 21.21
P-group  11.53 11.17 22.70 2.72 0.15 2.87 14.25 11.32 25.57
g'j‘;ir"o'jfp 30.24  25.10  55.3¢  0.16 0.16 0.32 30.40  25.26  55.66
Ca-group  28.46 23.47 51.93 0.29 0.25 0.54 28.75 23.72 52.47
Mg-group  29.36 23.23 52.59 0.23 0.11 0.34 29.59 23.34 52.93

1) Cutting order,4 cuts per year
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Table 4 . The optimal fertilization ratios' of N:S:P anions and K:Ca:Mg cations for the high yields of

grass-clover mixed sward computed by the Homes method.

Optimum ratios by yield component

Cutting?
Grass Clover Grass+Clover
N:S : P(Anions=100%)
Ist+2nd 60.8 :18.5:20.7 0.7.10.8:.88.5 57.6:18.0:24.4
3rd+4th 60.1:19.0:20.9 10.0:15.0:75.0 61.7:18.1:20.2
(iri“:b 61.2:.18.4:20.4 1.3:11.0:87.7 59.4:18.0:22.6
K : Ca: Mg(Cations =100%)
1st+2nd 34.4:32.3:33.3 7.7.41.0:5L3 34.3:32.4:33.3
3rd+4th 35.2:32.6:32.2 29.4:55.9.14.7 35.2:32.7:32.1
('ll‘o_tai) 34.7:32.4:32.9 20.6:55.6:23.8 34.7.32.5:32.8

1) Based on the equivalent value
2) 4cuts per year
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Table 5,6 Chemical characteristics of the topsoils’’ of pots after a 1 - year experiment

Treat. pH OM Avail Ca Mg K CEC Base K/
ments boo (%) F0s (meq/l OOK) sat: m
H,0) (ppm) (%) P
Control 5.7 1.4 70 2.8 0.5 0.30 7.3 49.3 0.17
N-group 6.1 1.6 99 3.7 1.8 0.80 9.6 65.6 0.34
S-group 5.3 1.6 102 3.7 1.8 1.44 9.2 75. 4 0.61
P-group 6.0 1.6 111 3.8 1.9 1.50 10.5 68. 6 0.63
Kogrow 6.1 19 167 44 17 2.4 104 792 o087
Ca-group 6.7 1.8 198 9.3 1.3 0.40 12.1 90. 9 0.12
Mg-group 6.7 L7 168 3.7 5.8 0.57 11.2 89.9 0.19

1) Topsoil 0~10cm in depth

Table 6. Mineral contents'’Ca/P and K/ (Ca+ Mg ratios* of forages in a grass-clover mixed sward as

affected by the systematic variations of N:S:P anions and K:Ca:Mgcations

Treatment Minerals (%) Ratios
N P K Cs Mg C./P K/ (Cat+My)
Grass(G)

Control 1.50 0.28 4.71 0.40 0.34 1.43 2.50
. N-group 2.86 0.13 3.40 0.28 0.31 2.15 2.19
S-group 1.83 0.22 3.52 0.30 0.28 1.36 2.36
P-group 2.11 0.24 3.80 0.27 0.31 1.13 2.48
K-group 2.40 0.17 3.59 0.25 0.25 1.47 2.76
Ca-group 2.08 0.18 2.92 0.32 0.37 1.78 1.60
‘Mg-group 2.40 0.23 2.64 0.30 0.53 1.30 1.14
Legume (L)

Control 2.08 0.10 2.24 0.26 0.26 2.40 1.65
N-group - - - - - - -
S-group 2.80 0.14 3.34 0.40 0.33 4.29 1.80
P-group 3.64 0.10 4.35 0.80 0.51 8.00 1.35
K-group 4.20 0.11 3.96 0.76 0.31 6.91 1.59
Ca-group 5.04 0.10 2.92 0.92 0.43 9.20 0.92
Mg-group 4.76 0.10 2.49 0.52 0.52 5.20 0.88

Mixed forages(G-+L)
Control 1.58 0.27 4.58 0.39 0.34 1.44 2.46
N-group 2.86 0.13 3.40 0.28 0.31 2.15 2.19
S-group 1.85 0.22 3.52 0.31 0.28 1.41 2.32
P-group 2.29 0.23 3.86 0.33 0.33 1.43 2.25
K-group 2.41 0.17 3.59 0.26 0.25 1.53 2.72
Ca-group 2.11 0.18 2.92 0.33 0.37 1.83 1.58
Mg-group 2.38 0.23 2.64 0.30 0.53 1.30 1.14

1) %in DM basis, means of all (4)Cuts in 1987

2) Ca/P in percent basis and K/(Ca-+Mg)in equivalent basis
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Table 7. Yields of mineral nutrients' under the systematic variations of N:S:P anions and K:Ca:Mg

cations in a grass-clover mixed sward

(mg/pot)
Treag Yields of mineral nutrients
ment N P K Ca Mg
Control 61.9 10.6 179.8 15.4 13.2
N —g roup 1,740.3 81.7 2,070.22 172.6 191.1
S —group 39L.6 45.9 746. 4 64. 8 59.0
P —group 584. 3 57.8 984.9 84.6 83.6
K- group 1,340.5 92.5 1,996.9 143.2 141.6
Ca~group 1,107. 1 95.9 1,530.7 172.4 192. 4
Mg ~ group 1,261.0 123.0 1,397.0 159.5 279.5

1) Total yields of all{4) cuts and mixed forages in 1987

___31_



Table 8. Comparisons between the relative yields of dry matter and mineral nutrients under the

systematic variations of N: S:P anions and K:Ca:Mg cations

Treatments Relative yields(%)"
K Ions Groups DM N P K Ca Mg

Anions N-group 56.3 64.1 44.0 54.5 53.6 57.3
S-group 18.8 14.4 24.8 19.6 20.1 17.7

P-group 24.9 21,5 31.2 25.9 25.3 25.1

Cations K-group 34.3 36.1 29.7 40.5 30.1 23.1
Ca-~group 32.4 29.9 30.8 311 36.3 314

Mg-group 33.3 34.0 39.5 28.4 33.6 45.6

1) Percent yields of anion-group(total 100%) and cation-groups(total 100%).

Table 9. The optimal fertilization ratios' of N:S:P
anions and K:Ca' Mg cations for the
high yields of each mineral nutrients in
a grass-clover mixed sward computed by

the Homes method

Optimal fertilization ratios

Mineral Anions (=100%)  Cations (=100%)

nutrients N:S:P K :Ca: Mg
N 66.3:13.0:20.7 36.3:29.7:34.0
P 46.3:23.0:30.7 29.3730.5:40.2
K 61.8:18.5:19.7 41.4:30.8:27.8
Ca 57.0:17.9:25.1 29.8:36.6:33.6
Mg 60.5:15.6:23.9 22.4:31.2:46.4

1)% based on equivalent
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