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Influence of Growth Location And Cutting Managements on Macro-And
Microelements in Temperate Grasses

J.G.Kim and S.J.Hwang

Livestock Experiment Station, RDA

Summary

The experiments were conducted to study the influence of growth location and cutting
microelements macro-and on managements intemperate grasses in Korea and West Germany from
1975 to 1979. The field trials were designed as split plot with three grass species of Dactylis
glomerata L., Lolium perenne L. and Festuca pratensis Huds under thre cutting regimes at grazing
stage, silage stage and hay stage. The results obtained are summarized as follows:

1. Concentrations of macro- and microelements in temperate grasses showed a different response
to growth location and growing season. P concentration in the plants was decreased under
hot stress in summer, whereas Mg and Na tended to be increased. The seasonal changes in
K and Zn were not significant.

2. Morphological growth stage was to be found as an important factors influenced to mineral
components. P and K contents in temperate grasses tended to be decreased as morphological
development especially under high temperature in Suweon and Cheju. Ca and Mg were less
affected by morphological stage and cutting managements.

3. Mean value of Ca/P ratio in the plants were 1.58, 1.33 and 1.21 for meadow fescue, perennial
ryegrass and orchardgrass, respectively. Ca/P ratio in grasses tended to be increased as morpho-
logical development.

4. Zn deficiency in the plants occured in all grass species and experimental sites. Mean Zn con-
centration of the plant were 34.2%, 31.2% and 37.8% for Suweon, Cheju and Taekwalyong,
respectivelly. Na deficiency occured in orchardgrass and meadow fescue, especially in Tae-
kwalyong. Cool temperature resulted in a decrease of Na absorption and accumulation.
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Table 1. Soil chemical characteristics of the topsoils (0 —15cm in depth before experiment)
Experimental pH Avl. nutrients (mg/100g) Exc. cation (me/100g) BS
siies (KCl) PO, K.O Na,O Ca Mg K Na CEC (%)
Suweon 4.7 10.0 28.1 4.0 2.4 0.9 0.7 0.1 9.0 46
Cheju 4.9 4.4 35.0 7.2 5.1 1.3 0.7 0.2 10.5 70
Tackwalyong 4.0 13.6 26.0 5.5 2.0 0.6 0.5 0.2 10.7 31
Freising 6.8 39.0 25.0 3.6 9.2 0.7 0.7 0.1 10.7 100
Braunschweig 5.9 31.0 15.0 2.0 3.9 0.2 0.4 0.1 4.6 100
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Table 2. Mean value of soil reaction(PH) and chemical components of the topsoils from 1975 to

1977, averaged over all grass species and cutting managements

pH and Experimental years Annual variation and t-test

Minerals 1975 1976 1977 1975/76 1976/77 1975/77
Suweon
pH (Kcl) 4.34 4. 07 4.06 - XXX —— ns —— XXX
P,0; (mg/100g) 17.49 13.17 12.24 —_— XXX —— ns —— XXX
KO (mg/100g) 36. 48 12. 89 15.58 —— XXX ++4+ ns —— XXX
Na (mg/100g) 2.97 1. 86 1.96 —— XXX ++ ns —— XXX
Mg (mg/100g) 12. 56 8.28 9.36 —— XXX ++ X -— XX
Ca (mg/100g) 98. 08 70.75 69. 31 - XXX —— ns —— XXX
Cheju
pH (Kcl) 4.43 4.35 4.59 —— ns ++ XX ++ ns
P,0; (mg/100g) 7.12 7.06 8.33 ——  ns ++ X ++ ns
K,O (mg/100g) 36.39 14.29 10.77 —— XXX —— ns —— XXX
Na (mg/100g) 5.25 3.27 2.85 —— XXX -—— X —— XXX
Mg (mg/100g) 19.10 14. 26 14.92 —— XXX 4+ ns —— XXX
Ca(mg/100g) 125. 08 92. 56 82. 08 - X —— ns —— XX

—— I decrease, ++ !increase, X significant, XX high significant, XXX :@ very high significant

Table 3. Mean concentrations of macro-and microelements of temperate grasses averaged over

all experimental years, grass species and cutting managements.

Mineral Korea West Germany Opt.*’

components Suweon Cheju Taekwalyong Freising Braunschweig levels
P (%) 0.33+0.09  0.3640.08  0.32%0.07  0.44%+0.07  0.3520.09  0.36-0.43
K (%) 2.94+0.73  3.114+0.79  3.35+0.76  3.63+0.62  2.51+0.50 0.8 —1.0
Ca (%) 0.50+0.12  0.46+0.11  0.34+0.09  0.59+0.12  0.58%0.13  0.53-0.62
Mg (%) 0.30+0.09  0.2940.06  0.24+0.06  0.18%£0.05  0.18%+0.05  0.16—0.20
Na (%) 0.10+0.02  0.1240.09  0.0620.03  0.04+0.02  0.10+0.07  0.13-0.15
Ca/P 1.59+0.52  1.34+0.32  1.11+0.35 1.36+0.32  1.75+0.60  1.44-1.50
Cu (ppm) 16.14£5.0 12.8+7.1 18.0%6.8 11.1+£2.3 13.4+3.7 10.9-12.8
Mn (ppm) 174453 13349 199+85 84+34 146+50 57.1-66.7
Zn (ppm) 34.1+7.0 31.2+14.6  37.8+14.2  29.6+11.0 4144122  61.9-72.2
Mo (ppm) 0.3140.12  0.21£0.12  0.20%0.17  0.24+0.18  0.28+0.15 -
Al (ppm) 20501857 1606+1174  1319+1008  18.5+7.3  119.0%+64.0 -

*)optimal levels for cattle after GEH(1978) and kirchgessner (1978)
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Table 4. Mean concentrations of macroelements in Dactylis glomerata (DG), Lolium perenne(LLP) and

Festuca pratensis (FP) under different cutting managements in Korea and West Germany.

Suweon Cheju Taekwalyong Freising
GS SS HS GS SS HS GS SS HS GS SS HS
DG 0.36 0.32 0.26 0.44 0.3¢4 0.25 0.24 0.21 0.25 0.41 0.37 0.34

Minerals

P
%) LP 0.40 0.36 0.33 0.44 0.41 0.30 0.35 0.36 0.36 0.42 0.38 0.38
’ FPp 0.38 0.35 0.29 0.43 0.3¢4 0.24 0.25 0.21 0.24 0.41 0.37 0.35
K DG 3.73  3.29 2.68 3.48 3.22 3.32 3.28 3.05 3.41 3.67 3.53 3.78
%) LP 2,70 2,73 2,62 2.9 3.84 3.07 3.08 3.51 3.50 2.46 2.66 2.96
’ FP 2,95 2.82 2.25 3.02 3.57 2.48 3.15 243 291 2.8 2.73 2.87
c DG 0.3 0.37 034 038 0.30 0.29 0.33 0.31 0.32 050 0.44 0.46
(o/a) LP 0.53 0.50 0.58 0.51 0.50 0.41 0.43 0.43 0.41 0.62 0.57 0.57
’ P 0.50 0.47 0.46 0.50 0.49 0.45 0.40 0.38 0.43 0.60 0.60 0.59
M DG 0.23 0.23 0.22 0.26 0.23 0.20 0.18 0.16 0.22 0.18 0.14 0.17
(o/g) LP 0.28 0.28 0.33 0.32 0.25 0.23 0.31 0.25 0.25 0.14 0.14 0.16
’ FP 0.24 0.22 0.22 0.28 0.25 0.20 0.21 0.20 0.24 0.13 0.13 0.14
N DG 0.13 0.10 0.10 0.15 0.10 0.08 0.03 0.07 0.04 0.05 0.03 0.04
((ya) LP 0.42 0.26 0.28 0.20 0.27 0.19 0.12 0.10 0.08 0.08 0.07 0.09

(4

FP 0.05 0.03 0.02 0.11 0.12 0.07 0.02 0.02 0.04 0.02 0.02 0.03

DG .12 118 1.35 0.8 0.90 1.18 1.42 1.51 131 124 1.18 1.35
Ca/P LP 1.35 144 172 1l.16 1.27 1.5 121 L18 1.11 1.50 1.48 1.51
FP .37 1.39 1.6 119 151 1.8 1.63 1.8 1.76 1.47 1.61 1.72

GS =5 -7 cuts at grazing stage, SS=4-5 cuts at silage stage, HS=3 cuts at hay stage.
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Table 5. Seasonal changes in mineral contents of temperate grasses grown in Korea and West

Germany, averaged over all grass species and experimental years.

Growing Korea West Germany
Minerals
season Suweon Cheju Taekw- Mean Freising Braun- Mean
alyong schweig
Spring 0.32 0.33 0.21 0.29  0.38 0.37 0.38
P (%) Summer 0. 32 0.37 0. 36 0.35 0.42 0. 40 0.41
Autumn 0.30 0.39 0.34 0.34 0.47 0.35 0.41
Spring 3.13 3.24 3.14 3.17 3.74 2.62 3.14
K (%) Summer 3.17 2.97 3.80 3.31 3.67 2.88 2.78
Autumn 2.35 2.39 3.16 2.63 3.74 2.80 3.27
Spring 0.40 0.36 0.31 0.36 0. 46 0.45 0.46
Ga (%) Summer 0.42 0.43 0.33 0.38 0. 66 0.58 0.62
Autumn 0. 47 0.46 0. 36 0.42 0.64 0.69 0.61
Spring 0.27 0.25 0.17 0.23 0.18 0.16 0.17
Mg (%) Summer 0.32 0.34 0.26 0.31 0.22 0.23 0.23
Autumn n. 30 0.35 0.24 0.30 0.24 0.24 0.24
Spring 1.35 1.17 1.43 1.32 1.22 1.23 1.23
Ca/P Summer 1.44 1.17 0. 87 1.16 1.57 1.49 1.53
Autumn 1.35 1.23 1.06 1.19 1.37 2.19 1.68
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