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Organic Nitrogen, and Mineral Contents in Soil, Forage, Blood
Serum of Beef Cattle Sampled in June-July or September-October
from Pastures of Cheju Island

Yang.K.C., C.C.Choung, K.I.Kim, and M.C Kim.
College of Agriculture, Cheju National University

Summary

Organic nitrogen and mineral contents in so !, forages and blood serum of beef cattle sampled in June-July
and September-October in 1987 from 12 different pasture areas of Cheju island were determined and the results
are summarized as follows :

1. The contents of all mineral studied were significantly different (p<0.01) between soils of different pastures
sampled in June-July, and the contents of P, Mg, Fe, Na, Ca and Zn were significantly different (p<0.01)
between soils of different pastures sampled in September-October. The contents of P and Ca were much
higher in soils sampled in June-July than in soils sampled in September-October, but the contents of K and
Mg were opposite to those of P and Ca.

2. N, P, Mg, Cu and Co contents of orchard grass sampled in June-July were significantly different (p<0.01)
between the pastures, and K, Ca, Mg, Na and Co contents of orchard grass sampled in September-Oct-
ober were significantly different (p(0.01) between the pastures. Cu, Fe, Na, Cu and Zn contents were higher
in orchard grass sampled in September-October than in that sampled in June- July.

3. Except for Mg, mineral contents of ladino clover sampled in June-July were different between the pastures,
and N, Ca, Mg, Fe, Na and Zn contents were significantly higher in ladino clover than in orchard grass.
4. The contens of Zn and Fe in blood serum of beef cattle sampled in June-July were significantly different
(p<0.01) between the pastures and the contents of K, Ca, Mg, Na and Co in that sampled in September-
-October were different between the pastures. No difference was found in serum mineral contents between

beef cattle from different pastures.

5. Serum Co content (0.07ppm) in the cattle raised in Isidore was below the normal, Co deficiency being
suspected. Serum contents of the other minerals were found to be normal in the cattle of all pastures.

6. Only Fe content was significantly (p(0.05) correlated between the content of forages and the blood serum

(R=0.84).
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Table 2. Mineral contents of soil collected in September-October from various areas of Cheju Do(18/ g)

Farms P K Ca Mg Fe Na Mn Cu Zn
Dark brown soil
Nabub 33.20 195.50 520.67 152.67 86.23 59.50 . 9.13 1.63 1.21
Ishidor 39.08 166.83 364.67 193.33 135.77 55.67 11.03 1.82 143
Quak 35.70 285.00 298.00 407.70 144.10 48.30 19.88 1.73 4.89
Ara 7.50 148.50 1039.00 156.50 114.10 87.00 18.44 2.86 4.30
Hean 2991 101.67 473.00 93.17 79.63 66.00 4.05 0.72 0.73
Submean 29.08 179.50 539.07 200.67 111.97 63.29 1251 1.75 251
Black  soil
Jedong 12.45 17275 894.25 116.25 279.00 85.50 8.40 1.23 277
Hado 17.59 106.50 1160.00 268.50 177.70 87.00 15.26 296 404
Haweon 331 84.00 708.50 66.75 57.20 42.00 33 0.51 1.31
Halnam 3746 137.67 871.00 223.00 61.13 81.33 1093 113 131
Submean 25.15 125.20 908.44 168.63 143.76 73.96 9.46 1.46 2.24
Mean 2733 155.38 70323 126.43 126.09 68.03 11.17 162 239
SE 3.68** 19.11 96.30 L. 78%* 22.03** 5.55* 1.82 0.27** 0.51**

* p<0.05 ** p(o.0l

Table 3. Mineral contents of blood serum collected in June-July from cattle raised in various areas of

Cheju Do(ug/ g )

Farms Ca K Mg Cu Zn Fe Co

Dark brown soil

Ara 104.30 232.80 25.25 0.73 0.70 345 0.47

Ora 102.74 251.74 23.16 0.79 0.62 372 0.29

Nabub 117.40 282.50 21.88 0.62 1.27 487

Ishidor 117.40 286.80 24.36 0.64 1.44 3.02

Quak 162.10 289.90 24.40 0.54 1.64 6.00

Submean 120.80 268.75 2381 0.66 113 421 0.38

Black Soil

Jedong 114.30 249.30 26.90 0.54 0.67 224 0.31

Hado 89.95 299.46 28.87 0.82 0.83 4.35 0.55

Haweon 116.10 31110 2361 0.62 1.34 319

Kumsung 12040 350.60 2763 0.70 1.33 437

Submean 110.19 302.62 26.75 0.67 1.04 354 043

Mean 116.08 283.80 25.12 067 1.09 391 0.40

SE 18.68 33.86 2.14 0.10 0.36** 1.06** 0.11
** p0.01
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Table 1. Mineral contents of soil collected in June-July from various areas of Cheju Do(:8/g)

Farms P K Ca Mg Fe Na Mn Cu Zn
Dark brown soil
Nabub 15.97 202.00 966.30 366.30 112.57 80.67 10.57 1.49 252
Ishidor 22.25 352.20 370.80 178.50 163.63 54.50 1947 201 2.05
Quak 3019 918.00 259.70 395.00 21453 18200 3453 353 9.37
Ara 17.26 163.50 107.50 48.50 128.07 43.50 811 0.52 153
Hean 19.81 173.00 288.60 129.20 11.22 57.44 1528 142 1.56
Submean 2110 361.74 398.58 22350 126.00 83.62 17.59 1.79 341
Black  soil
Sungub 11.09 124.00 539.00 348.30 130.73 81.00 9.71 217 113
Jedong 17.46 270.40 889.90 24340 147.38 76.00 9.32 0.96 1.51
Hado 15.83 151.20 358.30 138.30 99.33 67.33 6.36 1.37 1.74
Haweon 22.33 146.50 389.40 140.60 109.73 65.13 17.17 1.20 1.86
Halnam 19.06 282.00 299.00 98.30 111.69 63.56 18.97 1.07 1.62
Submean 17.46 194.90 49512 193.78 119.77 70.60 1231 1.36 157
Mean 19.12 27828 446.85 208.64 122.89 77.11 14.90 1.57 2.49
SE 1.53** 79.91** 83.04** 36.76** 15.56** 11.62** 2.50** 0.25** 0.73**
** K001

82) A9 HilRArt Prle] Hugifel 4214
ol zlo] & Jehiigl oy Mg, K, Na5-2 & #LE
Bolz] ghcln #4E3 whd Roborts(1987) #&
o} e MR E(Le] VY ATolA HER
N, S, P} Ca &2 Zffidl wel @2 zlo]7} U
o HIERS SRS FHel 2 o S kx| Yok
2 g w} Qi)

& HReA FHM S LR RS 2R
(Ca, P)9 zle]7t Al AL HHER(HKIE), K&
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Table 5. Mineral contents of orchardgrass collected in June-July harvested in various areas of Cheju Do

(<8l g)
Farms N{(%) P K Ca Mg Fe Na Cu Zn Co
Dark brown soil
Nabub 1.57 1388 21667 2602 2288 230 1073 4.50 22.40 16.80
Ishidor 2.69 3596 33583 2014 2312 284 1333 7.20 24.40 22.00
Quak 3.10 2936 35333 2537 2807 218 657 7.80 26.40 17.20
Ara 299 3021 36900 2282 2780 320 867 9.20 27.80 16.50
Hean 205 2117 29425 2105 1973 321 1073 7.70 18.10 13.60
Submean 248 2612 31382 2308 2432 275 1001 7.28 2382 17.22
Black soil '
Sungub 261 2898 32900 2740 3730 335 653 7.80 24.30 22.80
Jedong 2.50 3202 35820 2603 2930 385 1480 7.80 25.10 16.70
Hado -1.09 1450 29300 2006 2324 370 763 5.80 24.60 15.20
Haweon 298 2533 33789 3728 2371 238 733 7.10 21.40 20.20
Halnam 3.66 2619 31688 2434 3209 257 1029 11.80 26.80 12.20
Submean 257 2540 32699 2702 2913 317 932 8.06 24.44 17.42
Mean 251 2576 32041 2535 2672 296 966 767 24.13 17.32
SE 0.23** 218#** 1331 151 158 ** 18 85 0.58** 0.86 1.03**
** p{0.01

Table 6. Mineral contents of orchardgrass collected in September-October harvested in various areas of

Cheju Do/ g)-

Farms N(%) P K Ca Mg Fe Na Cu Zn Co
Dark brown soil
Nabub 291 2520 31560 2183 2560 436 773 21.00 3230 16.90
Ishidor 3.01 3350 29100 4245 2855 321 1585 21.50 7.00 30.00
Quak 3.20 3574 32100 2848 3245 189 995 21.80 43.80 12.30
Hean 3.23 2225 33320 1935 2310 267 530 22.80 40.50 15.30
Submean 3.09 2917 31520 2803 2743 303 961 21.78 38.40 18.63
Black soil
Haweon 3.07 2102 23475 3048 2478 449 575 21.90 41.10 11.80
Halnam 322 2578 28367 7533 4443 972 3720 11.80 26.70 10.80
Submean 3.15 2340 25921 5291 3461 711 2148 16.85 33.90 11.30
Mean 311 2724 29653 3632 2982 439 1356 20.13 36.90 16.18
SE 0.05 224 1325** 773** 204** 104 455** 1.54 2.38 2.66%*
** p<0.01

BHEL Mg @ fBMd FEE7) ddon 4§
B035(3730ppm)e] 7Ht 2 KE sieHese 197
ppmo2 A RMEE JeR T i) drER
TLH TES Na Fe, Zn, Co % Cu9 Mgez Cus}

CoE BAalze % HEMds AEE7F gk
Orchardgrasse] N &E2 E# 251%0] &k
366%(%il), BT LOO%(THE)Z & Hpk 5%
ZZ vepll 3 93t
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Table 4. Mineral contents of blood serum collected in September-October from cattle raised in various

areas of Cheju Do(tg/ g}

Farms Ca K Mg Cu Zn Fe Co
Dark brown soil

Ora 106.73 221.66 26.26 0.50 1.30 2.01 0.88
Hean 108.80 209.00 2798 0.62 2.05 2.46 1.10
Nabub 97.36 199.51 27.12 049 117 2.72 011
Ishidor 105.76 181.31 24.36 0.35 0.83 215 0.07
Quak 106.18 205.55 29.49 042 0.99 217 0.12
Submean 104.97 20341 27.04 0.48 1.27 248 0.46
Black soil

Halnam 108.97 23391 3091 0.49 2.04 33 115
Haweon 109.58 219.58 26.25 0.69 1.71 2.85 0.86
Submean 109.48 229.25 28.58 0.59 1.88 3.09 1.01
Mean 106.25 210.79 27.48 0.51 1.44 2.66 0.61
SE 147 6.39* 0.77 0.04* 0.17* 0.15 0.17**

* pK0.05 ** p0.01

KE MK Wi SRS HoEaho) O 2RE
Uehi 2 glend Ca, K, Cu, Fee] 282 9~10A
e 6~7Ro] ESkTh HHRES WM SRS
LM AR ERE Bolx Ysted Znw
Feo] aRE Hft Miiol ZRE Jehiz U
o WBELEEN Fotuhe] miEEMMm(Ca,
K, Zn, Fe) 82 ol ftal £ A8 1y
Q RE, WACKN miEssme smmied K Cu
Zn 9 Cot #2944 2] (p(0.01)E Helz U
oo Ffth math TRE Aol7l Gk

53] Zn TR 6~THI 9~10A F Bl o] -

YRl ezt QA=A B4 Zn TR
EM3 Bkl atet gk gl

Zn o] W9l 2L 6~7H M (0.07ppm),
MRERE (0.62ppm ), B (0.67ppm ) ol 4] Kk
S WEHos 9F~10AdE )2 E(0.83ppm),
i€(0.99ppm) HOHAA BEEY 49 ZniEo)
dA3 o= gl

F FAfAA i miEEsH B 1 K5
gre]l ¥ FAE FASZ ANy o i)
AYW AL Zn3} Co2A Zne| 7% R, HHRBR
% 9 ARECE MR BHES de WEY Z
n & &o] 0.62-0.70ppm2 24 Netherland Committee
on Mineral Nutrition(1973)7} A A& Zne] Bk
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Table 8. Relationship between mineral contents of soil and forages

Mineral Orchardgrass Ladino clover

Linear regression equation R Linear regression equation R
1. Survey of June and July

P Y=037X +19 0.07 Y=1204X +27663 031

K Y=535X +30552 0.08 ¥=1205X 27658 0.31

Ca Y=039X +2330 0.05 Y=241X +9040 0.24

Mg Y=116X +2431 0.07 Q=200X +3963 021

Fe ¥=048X + 360 0.08 ¥=-290X +841 0.20

Na Y=-275X +1178 0.14 Y=-191X +2232 001

Cu ¥=027X + 10 0.01

Zn Y=029X + 23 0.06 Y=048X + 28 0.10
2. Survey of September and October

P ¥=12383X 1577 047

K Y= 2460X +25674 0.25

Ca V= 610X +340 040

Mg Y= 343X +2299 0.26

Fe Y= —472X +883 0.40

Na Y= 66.02X —252% 056

Cu

Zn Y= 172X +34 0.18

Table 9. Relationship between mineral contents of forages and blood serum
Mineral Orchardgrass Ladino clover

Linear regression equation R Linear regression equation R
1. Survey of June and July

Ca Y=551X +1892 0.04 Y=1775X +8133 0.10

K Y=-69.73K +51785 0.13 Y=—7821X + 54137 0.16

Mg Y=31.24X +1762 0.06 ¥=3449X +3449 002

Fe V=-215X +4.12 0.34 Y=—2453X +499 003

Cu Y=-215X +80 0.02 Y=1587X -021 054

Zn Y=-191X +27 011 ¥=-317X +35 0.15
2. Survey of September and October

Ca Y=156.40X —12071 0.12

K Y=—6135X +42475 011

Mg Y=23860X —3657 047

Fe ¥=56390X —10.35 0.84*

Cu Y= 500X +18 0.02

Zn Y= —320X +42 0.08

Co Y= -758X +21 031

* p<0.05
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Table 7. Mineral contents of ladino clover collected in June-July harvested in various areas of Cheiu DO

&/ g)
Farms N(%) P K Ca Mg Fe Na Cu Zn Co
Dark brown soil
Nabub 2.80 3172 23933 11952 5032 268 2382 9.00 29:00 20.10
Ishidor 3.57 3281 32880 8682 3828 423 1664 11.60 30.90 26.60
Quak 3.98 3155 38433 11330 4280 249 1333 10.50 33.00 21.50
Ara 3.18 2447 36200 8960 4180 419 970 10.30 31.00 22.00
Hean 259 2433 31183 10923 3932 388 1707 9.80 23.50 16.80
Submean 322 2898 32526 10369 4250 349 1611 10.24 29.48 21.40
Black soil
Sungub 299 2363 24267 11243 5237 367 3933 8.80 28.80 2550
Jedong 3.87 2845 34500 10380 4102 379 1928 6.90 34.10 20.60
Hado 419 2642 34400 10750 5000 750 2170 13.50 34.00 22.00
Haweon 411 2733 25950 9454 3766 338 1036 8.30 25.00 19.40
Halnam 3.22 2578 28367 7533 4443 972 3720 11.80 26.70 10.80
Submean 3.69 2632 29497 9872 4510 561 2557 9.86 29.72 19.66
Mean 345 2765 31011 10121 4380 455 2084 10.05 29.60 20.53
SE 0.17* 100* 1541** 421%* 160 68** 307%* 0.58** 1.11** 1.33**

* p<0.05 ** p0.01

Orchardgrass®] H# ¥ #8855 SEZ 9, 10
Hel 6, 7TH sl Eghes KBmHkol sl M
tHE FTEe] o & MmE Jehiz AUt 9,
10R) #me AH¥2 Ca, Fe, Na, Cu ¥ Znold
a9te] Egm2 Z alolE Mo)A ¢sit)

FIEES fAR sl & 4URMe ke
e} AETREY B ol= K, Ca, Mg, Nas}
Coo} ZRol FEZEE ez 4l

Ladino clover?] 6, 7Hth #H#% = &2 orchar-
dgrass o] ZEl sl A3 o o) A
Drysdaled(1980)¢] X9} —¥s3lach 2 # Ca,
Mg, Fe 9 Na¢] &k ]S =9)t} Ladino clover
9 FrlE @S MgE BAslad & 4oRRel
2E EfYol AEMA ZRE vehlo] orchard-
grass 9 712 %] 4o b Bk 24
o} f71d No| ekd R 28 %2A A
S vehd RiE Ste 54 419%2 fidcigel vls)
<okl HiHgEe] P 8-S orchardgrasse} e
A3E o oAl E 3 ERMPIA Egtod Fx
Y HEAHS & k#E ol gt vt
clover?] Ca &2 gl aje} ¥4 £2RE Je}
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HeEel M4l mipmssmel HMGEKR A
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=& HMMR(r=084, p0.05)% HEelx lslct
HE fo3 AgBAE ohgl2y ladino clover
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v 23 &2 HHEKRS Ro9FT Al BiEE
o miEEy SR e EHY SR O
i e e tR-HEE B EBY) 44
B ohet BHEKENA s maw Wt
EAfke) o8 mikA &gy TR LEEEE
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ol &%) 93 Qe AE 4% 5
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AFzd) T4 A e d A 12E%5 S
Ao 2 19874 6~7HA 9~10A F BEHAR Jro]
HE-HE-REONHN FREX Y Y RS
ZAE v} #RE ohgd) o] EHRD

1. 6~7Rl+ #FEY Y E HHUENRYC] BEe
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