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ABSTRACT

A study was conducted to determine the trace minerals (Cu, Fe, Cd, Zn, Mo, Se, Mn, Cr, Co, Ni)
levels in pasture soils and forages collected in Jeju area. Chemical characteristics and total or soluble trace
minerals levels in 187 pasture soil samples (76 very dark brown and 111 black soils) were measured.
Total trace minerals contents in hay samples of 60 Italian ryegrass, alfalfa and mixture grasses each were
assessed. The pasture soils of Jeju were characterized to have low pH (5.1) and to contain low levels of
available P,Os (20.5 mg/kg) and exchangeable Ca, Mg, K, Na (2.6, 0.9, 0.5, 0.2 cmol+/kg, respectively)
when comparing to upland soils of Jeju or Korean mainland. All trace elements in total or soluble analysis
of pasture soils were detected, and there was a big difference between total and soluble levels. The
pasture soils tended to have the higher total Fe, Mn, Ni and Zn contents. Cr in ali forages was not
detected, but other trace minerals levels showed normal range. The hay samples of Italian ryegrass and
mixture grasses produced in Jeju tended to contain higher Mn (105 vs 23 mg/kg) and lower Mo (2.7 vs
4.9 mg/kg) than those of alfalfa hay imported from USA. Results show that trace minerals of pasture soils
and forages in Jeju seem to be not deficient, indicating that supplementation of some trace minerals are
not always necessary in diets for grazing animals and should be done after careful evaluation of diets with
regard to concentrations and biological availability of essential elements.
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Table 1. The chemical characteristics of pasture soils of Jeju area”

Exchangeable Cations

Item pH Ava. P,0Os
Ca Mg K Na
mg/kg cmol+/kg

Overall

Average 5.1 20.5 2.6 0.9 0.5 0.2

SD 0.3 18.8 2.7 0.8 03 0.1

Maximum 6.1 105.8 11.8 49 2.1 0.6

Minimum 4.1 12 0.1 0.1 0.1 0.01
Very dark brown 5.0 19.8 2.6 0.9 0.6 0.2
Black 52 214 2.7 0.9 0.5 0.2

Y Values are means of 187 soil samples (76 very dark brown and 111 black soil) collected from 98 different

pastures in Jeju area.
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Table 2. The total or soluble trace mineral levels of pasture soils in Jeju area"
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Item Cr Mn Fe Ni Cu Zn Mo Cd Se Co
Total content mg/kg, DM basis
Average 862 871 53881 734 348 104 162 43 54 37
SD 203 216 10383 306 9.1 285 55 11 1.2 13
Maximum 149 1411 88200 159 569 225 309 7.5 90 76
Minimum 342 407 37110 151 143 624 73 22 23 12
Very dark brown 741 844 49008 59.0 289 983 138 37 49 30
Black 944 890 57165 836 388 109 178 4.7 57 42
Soluble content
Average 027 513 756 169 031 114 070 024 035 0.07
SD 008 226 314 073 031 135 014 004 006 003
Maximum 053 161 239 306 363 747 102 037 045 024
Minimum 0.18 82 300 0.0 008 1.2 025 013 014 001
Very dark brown 027 556 805 167 040 121 073 024 034 006
Black 026 484 726 171 026 11.1 069 024 035 007

Y Values are means of 187 soil samples (76 very dark brown and 111 black soil) collected from 98 different

pastures in Jeju area.
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Table 3. Correlation coefficient (r) between pH, available P,Os, exchangeable cations and total
trace minerals contents

pH P Na Mg K Ca C Mn Fe Ni Cu Zn Mo Cd Se Co

1.0

H
P 0.0

-001 1.0
0.81 0.0

027 -0.12 1.0
0.001 0.08 0.0
051 0.58 020 1.0
0.001 0.001 0.005 0.0

022 041 050 057 1.0
0.002 0.001 0.001 0.001 0.0

Mg

0.55 0.50 020 0.74 036 1.0
0.001 0.001 0.005 0.001 0.001 0.0

0.28 0.07 -0.02 028 005 0.14 1.0
0.001 032 0.74 0.001 047 0.04 0.0

033 -0.12 0.18 025 0.16 0.11 035 1.0
0.001 0.10 0.009 0.001 0.02 0.13 0.001 0.0

0.27 -0.13 0.03 0.18 -0.01 0.02 072 045 1.0
0.001 0.07 0.67 0.01 094 0.76 0.001 0.001 0.0

041 0.13 -0.03 042 0.18 022 083 044 0.69 1.0

0.001 0.07 0.66 0.001 0.01 0.001 0.001 0.001 0.001 0.0

0.33 0.05 -0.19 024 -0.09 0.19 067 025 039 0.73 1.0
0.001 0.43 0.008 0.001 0.18 0.007 0.001 0.001 0.001 0.001 0.0

0.01 0.51 -025 036 0.14 021 020 0.18 0.02 031 046 1.0
0.83  0.001 0.001 0.001 0.04 0.004 0.005 0.01 0.73 0.001 0.001 0.0

0.01 -0.11 -0.51 -0.20 -0.43 -0.13 0.31 -0.13 021 039 0.63 026 1.0
0.87 0.13 0.001 0.005 0.001 0.07 0.001 0.05 0.003 0.001 0.001 0.001 0.0

Cu

Zn

0.09 -0.14 -045 -0.14 -0.39 -0.12 0.48 -0.01 042 0.54 0.69 024 095 1.0
0.20 0.05 0.001 0.04 0.001 0.09 0.001 0.95 0.001 0.001 0.001 0.001 0.001 0.0

Cd

024 021 -0.12 040 0.19 021 067 032 0.77 064 035 024 0.13 030 1.0
0.001 0.004 0.10 0.001 0.008 0.003 0.001 0.001 0.001 0.001 0.001 0.001 0.06 0.001 0.0

032 -0.17 -0.08 0.12 -0.09 0.01 0.73 048 0.83 083 065 0.18 0.51 0.68 063 1.0
0.001 0.01 025 0.08 021 0.84 0.001 0.001 0.001 0.001 0.001 0.01 0.001 0.001 0.001 0.0

Se
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Table 4. The trace minerals contents of forages collected from horse farms in Jeju?

Item Cr Mn Fe Ni Cu Zn Mo Cd Se Co
mg/kg, DM basis
Alfalfa hay ?
Average ND 235 1978 102 94 282 49 043 022 020
SD 46 616 26 1.8 9.3 1.3 011 019 0.04
Maximum 310 3013 150 119 520 70 065 051 023
Minimum 18.0 1359 6.6 6.7 184 28 023 ND 0.11
IRG hay?
"Average ND 1051 1231 8.1 6.7 271 27 048 011 021
SD 403 535 1.9 1.5 116 055 015 012 004
Maximum 172.8 2449 112 104 651 0.87 087 0365 027
Minimum 393 703 63 40 164 029 029 ND 0.15
Mixture grasses hay ”
Average ND 1069 1202 85 6.6 325 28 051 012 026
SD 167 236 3.1 1.1 31 021 0.08 014 006
Maximum 1340 1460 135 89 362 31 060 0365 035
Minimum 885 897 63 56 282 25 037 ND 0.19

" Values are means of 60 samples collected from 20 different horse farms in Jeju area.

? Alfalfa hay was imported from USA without knowing production area.
? Italian ryegrass (IRG) and mixture grasses hay were produced in Jeju horse farms.

ND = not detected.
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