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Studies on Residual Effect of Phosphate Fertilization
in Grassland
1. Residual effect of phosphate fertilization on dry matter yield and
nutrient productivity of pasture plants in mixed sward
Geun Je Park, Jeong Gap Kim, Meing Jooung Kim and Sung Seo

Summary

To find out the residual effect of phosphate fertilization level on the dry matter yield and nutrient productivity
of pasture plants, this experiment was arranged as a randomized complete block design with six treatments(0-0,
50-50, 100-65, 150-65, 200-65 and 250-65kg P,Os/ha), those were composed of three P,Os fertilization level(O,
50 and 65kg P,Osha) after phosphate fertilization trial with six treatments(0, 50, 100, 150, 200 and 250kg P,O¢
ha) from 1989 to 1992, and conducted at hilly land in Kwangju, Kyonggi Province from 1993 to 1994. The
results obtained are summarized as follows :

As the available phosphate of soil increase, the early growth and cover degree of pasture plants wintered were
more favorable.

With 150-65kg P,Os/ha application for two years, the average dry matter yield of grasses, 9,862kg/ha was
similared to that of 200-65kg P;Osha.

The crude protein and energy productivity of pasture plants tended to increase as available phosphate of soil
was increased, but those were not different between 150-65 and 250-65kg P,Osha.

Efficiency of P,Os was highest at P,Os 150-65kg/ha fertilization, wHich produced dry matter 111.8kg, net
energy lactation(NEL) 671.2MJ per lkg P,Os. Therefore, phosphate fertilization is recommended strongly
application with 150kg/ha for three years after pasture establishment, and then 65kg/ha for two years a reasonabl

management in hilly grassland.
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Table 1. Soil chemical analysis before and after the experiment depending on the different
phosphate fertilization (1990~'92).

P,Os-fertilization Soil depth pH oM Av. PO, Exch. cations (me/100g)
(kg/ha) (cm) (1:5H,0) (%) (pp) Ca Mg K
0 00- 25 7.13 6.48 9.48 17.62 0.74 2.51
25-50 5.90 449 542 543 0.30 171
5.0-10.0 5.42 372 4.61 203 0.18 095
50 00- 25 742 7.5 35.76 17.75 1.11 1.80
25-50 6.26 439 7.31 792 0.54 1.73
5.0-10.0 5.68 211 4.88 2718 0.27 093
100 00- 2.5 7.01 743 45.78 16.73 1.38 1.54
2.5- 50 6.22 5.13 11.11 896 0.59 1.04
50-10.0 5.47 325 6.77 2.86 0.28 0.55
150 00- 25 6.22 6.90 136.81 13.69 175 1.05
25- 50 573 4.60 2384 551 0.59 0.74
50-10.0 5.50 269 9.48 298 033 043
200 00- 2.5 6.49 7.59 187.20 13.05 1.66 1.05
25-5.0 572 433 28.17 5.53 0.65 073
50-10.0 5.44 258 7.59 244 0.33 041
250 00- 25 6.76 6.11 260.88 17.17 203 0.79
25- 50 5.83 4.55 3332 6.40 0.73 0.46
50-10.0 5.40 325 27.36 347 042 034
Before the
) 0.0-10.0 4.32 443 20.27 0.96 022 037
experiment

Table 2. Phosphate fertilization schedule of the treatment

Treatment No. 1 2 3 4 5 6

P,Os-fertilization (kg/ha)
1990~1992 0 50 100 150 200 250
1993~1994 0 50 65 65 65 65

—262—



Bt WACK#ER 5 &9 fifthS 22~502 A4 <144
v 89 MR AAT =3 @R 2ol 9l
= B20 HIEHEL 44~11.3%EA v 04 geto g
R QAN g E Al R e EHES
13%2X 74 =en] Aabdn gel MilEkiEoe]
ol E4% Ha4 o] BolA+E RIEF
A8 ol ch 1 AAHE Y AlElFFEA]
ol A HifEE 150~250kg/ha 7hol A& ff Rt L
JEH#o| vl &3 AFES ) olepFe] FEIAM
Zo] Hold Sy it F3sto] HIEF] yo}

Table 3. Visual observation data of the treatment
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P,0s-fertilization Winter hardiness Cold damage Growth vigour Coverage

(kg/ha) 1-9y (%) a9y (%)

0-0 50 11.3 54 55.0

50- 50 30 48 " 31 84.1

100 - 65 22 49 2.8 78.8

150 - 65 2.5 45 27 772

200 - 65 25 4.7 2.6 76.8

250- 65 27 44 25 775

* 1: best, 5: moderate, 9: worst.
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Table 4. Dry matter yield as affected by the phosphate fertilization

P,O;s-fertilization

DM yield in kg/ha

(kg/ha) 1993 1994 Average
0-0 2,941 2,249 2,595
50 - 50 7318 5925 6,622
100 - 65 8,412 8,360 8,386
150 - 65 9,880 9,844 9,862
200 - 65 9,848 9,928 9,888
250 - 65 10,196 10,139 10,168
LSD 0.05 629 1,020 766
0.01 895 1,451 1,089
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BIL#o] Eol A 7] Wi Ao g Als € oh(Brandt?t
Jende, 1959; Beer 5, 1990).

Table 5. Crude protein(CP) and energy(NEL and TDN) yields as affected by the different

phosphate fertilization treatment

P,Os-fertilization CpP NEL TDN
(kg/ha) (kg/ha) (MJ/ha) (kg/ha)

0- 0 489 15,739 1,747

50 - 50 1,183 38,100 4306

100 - 65 1,548 48,560 5482

150 - 65 1,864 59,364 6,654

200 - 65 1,800 57,015 6,465
250 - 65 1,871 58,895 6,682
LSD 0.05 213 5,329 513
0.01 295 7,367 710

* 1 MJ = 2389 kcal, TDN 1kg = 4,395.8 kcal DE.
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Table 6. Dry matter(DM), crude protein(CP) and energy(NEL, TDN) yields as affected by one

kilogram phosphate fertilizer

P,Os-fertilization DM CP NEL TDN
(kg/ha) (kg/kg P,Osha) (kg/kg P,Os/ha) (MJkg P,Os/ha) (kg/kg P,Os/ha)
0- 0 - - - -
50-50 80.5 139 472 51.2
100 - 65 89.1 16.3 5049 575
150-65 . 1118 21.2 6712 755
200 - 65 112.2 20.2 635.0 72.6
250 - 65 116.5 213 6639 75.9
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