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Effect of Cattle Compost and NPK Application on Growth
and Dry Matter Accumulation of Selected Forage Crops
on Newly Reclaimed Uplands
Min Su Han - Jong: Sun Park*

Summary

A field experiment was conducted to evaluate the effects of cattle compost application on the change

of soil physical properties and their relationship to yield performance of selected main forage crops.

Maize(CV. Suweon 19) and sorghum hybrids(CV. Pioneer 931) as a summer crops and winter rye were

grown on newly reclaimed red yellow soils(Fine loamy, Typic Hapludults) under different application rate

of cattle compost associated with chemical NPK fertilization, from Oct. 1986 to Sept. 1989. Experimental

field was laid down as a split plots design with four replications. The results obtained are summarized

as follows:
1.

Cattle compost application reclaimed soil physical propeties, such as formation of granular structure

and water holding capacity, and it result in a great increase of plant growth and the rate of dry matter

accumulation.

. While cattle compost treatment reduced the portion of soild phase of the three phase constituents of

soils, it increased the portion of air phase and liquid phase comparatively.

compost.

. Organic matter, N, P, K, and mineral content in soil were markedly increased in the plot treated with

. Cattle compost application increased fodder production both in maize-rye and sorghum hybrids-rye cul-

tivation. Annual dry matter yield of maize-rye cropping was 2183(NPK only), 2425(NPK + compost 3000
kg) and 2800kg/10a(NPK + compost 6000kg/10a).
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Table 1. Soil characteristics of the experimental field before trial.

pH OM Av. P05 Exc. cation(me/100g)
Soil horizon
(1:5) (%) (ppm) N Ca Mg Na
Surface soils 5.74 1.59 28.4 0.21 1.65 0.65 0.10
Subsoils 5.04 0.82 10.6 0.18 1.50 0.43 0.11
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Table 2. Effect of cattle compost application on soil structure, 3 phase composition and other soil physical
characteristics in newly reclaimed upland soils.

3 phase composition(%)

Cattle Soil Soil Av. water Bulk Soil
compost texture structure Solid Liquid Air holding weight hardness

(kg/10a) phase phase phase capacity (kg/10a) (mm)

0 L-SiL. Massive 51.0 25.4 23.6 18.7 134 19.0

3, 000 L-Sil Granular 47.0 27.2 25.8 24.4 124 17.1

6, 000 L-SiL Granular 43.1 27.9 29.0 23.4 115 16.5

Before trial L-SiL Massive 56. 4 30.3 13.4 18.1 145 22.0

* L=loam texture, SiL=silt loam texture

* Sample was taken from the surface layer of maize-rye cultivation
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MAY  JUNE JULY T AUGUST

No compost
Plant length(cm) 32 136 218 247
Abs, GR(cm/day) 1.1 6.9 3.9 1.0
dry matter(kg/10a)  23.3 155 721 1,231
Abs, GR(kg/10a) 0.7 8.8 26.9 17.6

Compost 6000kg
Plant length(cm) 48 195 264 270
Abs, GR(cm/day) 1.6 9.8 3.3 0.2
dry matter(kg/10a) 42 288 980 1,591
Abs, GR(kg/10a) 1.4 16.4 32.9 21.1

Fig. 1. Change in the soil temperature and its re-

lationship to crop growth(maize} under de-

fferent cattle compost application on
newly reclaimed red-yellow soils.
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Table 3. Changes in the soil reaction, organic matter(OM), available phosphate and exchangeable cations
of the experimental fields under different level of cattle compost application.

Cropping  Compost pH oM Av.P.Os Exc. cation(me/100g) CEC T-N
system (kg/10a) (1:5) (%) (ppm) K Ca Mg Na (me/100g) (%)

0 5.27 1.68 50.8 0.30 1.82 0.90 0.11 9.31 0. 065

Maize-Rye 3,000 5.80 1.85 87.6 0.32 2.87 1.27 0.11 9.41 0.071
6, 000 5.72 2.05 89.6 0.39 2.72 1.36 0.13 9.46 0.093

0 5.58 1.97 51.9 0.29 2,01 0.89 0.11 9.10 0. 096

Sorghum-Rye 3,000 5.90 2.32 68.0 0.31 2.57 1.07 0.12 9.65 0.084
6, 000 5.58 2.38 69.6 0.38 2.49 1.34 0.12 10. 14 0. 057

*Soil sample was taken from the surface layer depth in 0-15cm.
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Table 4. Changes in the dry matter yield, plant length, absolute growth rate assimilable leaf area and other
growth parameters of maize and rye as affected by cattle compost application on newly reclaimed

uplands.
Leaf Leaf
Cattle compost DM PL AbS,GR  length  wide LAl Spec.LA LWR LAR
ke/102)  (g/l02)  (cm)  Gglady) (b (o @MY @em) @R (mYy

Maize 0 1, 598 276 13.90 94.3 10.1 3.76 159. 0 0. 148 23.53

3,000 1,781 292 15. 49 93.3 10.0 4. 31 165. 8 0. 146 24.14

6, 000 2,081 297 18.10 92.3 11.0 4.47 140. 4 0.153 21.48
Rye 0 585 90 6.22 23.2 1.15 4.78 238.2 0.343 81.71

3,000 644 96 6. 85 23.4 114 5.81 300.7 0. 300 90. 22

6, 000 719 98 7.65 26.6 1.15 7.08 304. 9 0.323 98. 47

* N-P»05-K»0=20-15-15kg/10a in all plots
leaf length and leaf wide were evaluated with 5th of the plant
DM=dry matter, PL=plant length, Abs. GR=absolute growth rate,
LAI=leaf area index, Spec. LA=specific leaf area, LWR= leaf weight ratio,
LAR=leaf area ratio
P
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Fig. 2. Effect of cattle compost application on dry matter yield of maize-rye cultivation under different level

NPK treatment
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Table 5. Changes in the dry matter yield, plant length, absolute growth rate assimilable leaf area and other
growth parameters of sorghum-rye cultivation as affected by cattle compost spplication on newly

reclaimed uplands.

Cattle compost DM PL Abs. GR LAI Spec. LA LWR LAR
treatment(kg/10a)  (kg/10a) {cm) (kg/10a. day) (m2/m2) (g/cm?) (/) (cm®/g)
S?r%)h%lé“ 0 948 223 6.28 2.17 78.39 0. 292 22.89

hybri

Y 3,000 1,238 299 8.20 4.53 101. 64 0. 360 36. 59
6, 000 1, 708 331 11.31 13. 41 183. 87 0.427 78.51
Rye 0 523 85 5.56 3.84 236. 1 0.311 73.42
3, 000 669 93 7.12 5.70 311.0 0.274 85, 20
6, 000 766 95 8.15 7.23 357.0 0.264 94. 39
y o 180178
kS V7 169 166 177 174 172
Rve Sorg-  Average o ,L(Z(jl'— [_. \

hum

Dry matter
vields

(kg/10a)

NPK treatment:

150 143 144 146

Compost treatment:(kg/10a) No compost

3000

6000

Fig 3. Effect of cattle compost application associated with nitrogen, phosphate and potassium fertilization
on dry matter yield of sorghum hybrid-rye cultivation under different level NPK treatment
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