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Effects of Systematic Variation Application of Fe, Mn, Cu and

Zn on these Contents in Orchardgrass and White Clover
Yeun Kyu Jung

ABSTRACTS

This pot experiment was conducted to investigate the effects of systematic variation appling of Fe,
Mn, Cu, and Zn on forage performance of orchardgrass and white clover. The treatments of systematic
variation were 0/100, 25/75, 50/50, 75/25, and 100/0% in the Fe/Cu(trial-1), Mn/Zn(trial-2), and
Fe+CwMn+Zn(trial-3), respectively. The treatments of Fe/Mn/Cu/Zn(trial-4) were 70% in main-element
and 10% in other 3 sub-clements, respectively.

1. Compared with orchardgrass, white clover showed relatively consistent differences in the contents of
micronutrients as influenced by treatments of the systematic variation. The contents of Mn and Cu in
the forages were significantly influenced by the application rates of Mn and Cu, respectively. The
contents of Fe and Zn in the forages, however, were not significantly different among these
treatments.

2. Compared with orchardgrass in the Fe/Cu trial, white clover had not only the low content of Cu but
also the Cu content and yield of white clover were greatly decreased by the low rate of application
of Cu. In the Mn/Zn trial, the 0/100% resulted in the severe decrease of Mn-content in both forages.
The low content of Mn in white clover tended to be negatively correlated to the Mn-chlorosis,
inferior growth and flowering, and low yield.

3. In the Fe+CuwMn+Zn trial, the application with 0/100% and 100/0% resulted in the relatively great
decrease of Cu and Mn contents, respectively. These traits in white clover tended to be negatively
correlated to the inferior growth and flowering, and low yield.

4. In the Fe/Mn/Cu/Zn trial, the content of every main-elements in the forages were increased especially
in Mn. In addition, the contents of sub-elements were likely to be somewhat negatively influenced by
the treatment of main-element, respectively.

(Key words : Orchardgrass, White clover, Contents of micronutrients, Systematic variation of Fe, Mn,

Cu, and Zn)
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Table 1. Amounts of macronutrients used for establishment and maintenance of the orchard-

grass and white clover swards

Unit Anions(A) Cations(C) Total ions

N S P Total K Ca Mg Total (A)HO)
me/pot 115 15 30 160 50 45 45 140 (160) +(140) =300
%" 71 10 19 100 36 32 32 100 (53) + (47)=100

Y Relative application index(%), to the total amount(100%), respectively.
p
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Table 2. Application amounts of Fe, Mn, Cu, and Zn by the systematic variation used for
establishment and maintenance of the orchardgrass and white clover swards

Trial group

Micro-nutrients

Treatments(systematic variation, %)

0/100 25/75 50/50 75125 100/0
Trial-1 Fe (%) 0 25 50 75 100
(Fe/Cu) Cu 100 75 50 25 0
Fe (me/pot) 0.0 0.1 0.2 03 0.4
Cu 04 03 02 0.1 0.0
Mn 027 0.27 0.27 0.27 027
Zn 0.13 0.13 0.13 0.13 0.13
Trial-2 Mn (%) 0 25 50 75 100
(Mn/Zn) Zn 100 75 50 25 0
Mn (me/pot) 0.0 0.1 0.2 03 0.4
Zn 0.4 0.3 02 0.1 0.0
Fe 0.27 0.27 0.27 0.27 0.27
Cu 0.13 0.13 0.13 0.13 0.13
Trial-3 Fe+Cu (%) 0 25 50 75 100
(FetCwMn+Zn) Mn+Zn 100 75 50 25 0
Fet+Cu (me/pot) 00 0.2 0.4 0.6 0.3
Fe 0.0 0.135 0.27 0.405 0.54
Cu 0.0 0.065 0.13 0.195 0.26
Mn+Zn 0.8 0.6 04 0.2 0.0
Mn 0.54 0.405 0.27 0.135 0.0
Zn 0.26 0.195 0.13 0.065 0.0
Trial-4 Fe-70% Mn-70% Cu-70% Zn-70%
(Fe/Mn/Cuw/Zn) Fe (%) 70 10 10 10
Mn 10 70 10 10
Cu 10 10 70 10
Zn 10 10 10 70
Fe (me/pot) 0.56 0.08 0.08 0.08
Mn 0.08 0.56 0.08 0.08
Cu 0.08 0.08 0.56 0.08
Zn 0.08 0.08 0.08 0.56
Mo “0.1 me/pot constant for all trials and treatments”
B “0.7 me/pot constant for all trials and treatments”
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Table 3. Contents( #g/g DM) of Fe, Mn, Cu, and Zn in forages as influenced by the syste-

matic variation of Fe/Cu

Micronutrient contents( 1g/g DM)

Treatments

(Fe/Cu)” Fe Mn Cu Zn Fe Mn Cu Zn
Orchardgrass White clover
Ist cut
0/100 59.5 89.2 9.3 373 79.2 78.5 5.6 34.8
25/ 75 62.2 81.1 9.8 39.5 75.6 78.5 5.6 404
50/ 50 63.0 89.6 7.7 36.6 83.0 69.8 5.0 36.1
75/ 25 62.3 97.7 7.7 35.5 78.9 67.5 4.6 343
100/ © 68.4 98.8 4.1 377 83.0 72.1 34 332
3rd cut
0/100 55.9 66.0 10.2 39.7 62.4 59.9 8.2 56.0
25/ 75 55.1 78.1 10.8 427 60.8 61.7 7.7 55.0
50/ 50 55.1 78.7 93 414 66.4 53.9 5.7 53.5
75/ 25 54.2 93.1 8.2 40.3 63.9 585 4.6 53.0
100/ 0 58.6 84.0 57 386 64.6 55.7 3.9 51.1
5th cut
0/100 58.6 54.7 13.9 69.3 76.4 46.0 9.8 51.8
25/ 75 59.5 62.0 134 66.2 76.4 59.6 9.9 59.5
50/ 50 57.7 63.1 139 69.9 79.0 52.6 9.8 55.1
75/ 25 59.5 57.5 134 69.9 74.6 57.9 9.0 60.5
100/ 0 59.5 59.6 10.8 64.7 77.7 55.5 8.0 52.8

D Percent application rates by Fe/Cu by systematic variation(see the Table 2).
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Table 4. Contents( zg/g DM) of Fe, Mn, Cu, and Zn in forage as influenced by the
systematic variation of Mn/Zn
Micronutrient contents( zg/g DM)
Treatments F Mn Cu Zn Fe Mn Cu Zn
€
(Mn/Zn)"
Orchardgrass White clover
Ist cut
0/100 63.9 54.0 6.2 40.5 78.9 52.0 45 345
25/ 75 60.4 72.0 6.2 36.8 74.0 54.9 44 314
50/ 50 62.2 674 6.2 33.1 73.1 63.1 49 324
75/ 25 59.2 829 7.5 315 75.6 66.2 4.4 335
100/ 0 61.3 98.4 6.4 25.8 73.4 64.4 4.2 299
3rd cut
0/100 56.8 17.6 7.2 453 73.8 223 6.2 68.9
25/ 75 58.6 38.8 8.0 434 68.7 522 59 63.6
50/ 50 54.2 62.4 7.6 39.7 65.6 63.3 7.0 55.0
75/ 25 49.7 81.5 74 36.8 62.1 64.0 54 525
100/ 0 54.2 104.1 7.5 322 60.6 68.9 6.2 44.4
5th cut
0/100 64.8 13.4 134 77.3 92.8 9.6 11.7 74.4
25/ 75 60.4 354 139 75.4 86.1 43.6 10.3 67.7
50/ 50 57.7 56.4 124 66.2 80.4 55.5 9.5 63.6
75/ 25 59.5 86.1 124 65.5 81.7 65.9 10.6 67.0
100/ 0O 613 113.2 129 62.0 85.2 739 10.6 52.5

" Percent application rates by Mn/Zn by systematic variation(see the Table 2).
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Table 5. Contents( zg/g DM) of Fe, Mn, Cu, and Zn in forages as influenced by the syste-

matic variation of Fe+Cu/Mn+Zn

Micronutrient contents( xg/g DM)

Treatments
1 Fe Mn Cu Zn Fe Mn Cu Zn
(Fe+CwMn+Zn)
Orchardgrass White clover

Ist cut
0/100 72.1 109.4 2.6 40.5 73.4 67.5 37 35.5
25/ 75 64.8 103.4 6.7 36.8 68.6 58.5 4.2 30.6
50/ 50 61.3 97.0 6.2 303 69.9 60.5 42 312
75/ 25 61.3 79.0 7.2 294 71.1 61.5 42 319
100/ 0O 622 52.6 8.0 25.8 68.2 46.9 53 29.1

3rd cut
0/100 559 111.5 3.6 351 64.8 68.9 3.0 59.1
25/ 75 56.8 104.1 6.2 36.8 66.5 63.3 4.6 55.6
50/ 50 559 90.9 7.2 353 70.8 61.2 6.3 52.5
75/ 25 54.2 42.7 7.5 30.5 68.9 46.6 6.6 47.5
100/ 0 56.8 17.3 8.7 311 72.1 19.5 7.2 40.8

Sth cut
0/100 62.2 138.6 10.3 67.5 85.2 85.0 8.1 63.9
25/ 75 63.9 117.5 119 67.1 86.6 71.7 9.8 59.0
50/ 50 69.3 68.1 119 64.4 82.6 61.6 10.6 57.2
75/ 25 65.7 14.5 14.4 774 84.8 9.2 12.5 60.5

" Percent application rates by Fe+CwMn+Zn by systematic variation (see the Table 2).
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Table 6. Contents( #g/g DM) of Fe, Mn, Cu, and Zn in forages as influenced by the syste-

matic variation of Fe/Mn/Cu/Zn

Micronutrient contents( 1g/g DM)

Treatments

" Fe Mn Cu Zn Fe Mn Cu Zn
(Fe/Mn/Cu/Zn)
Orchardgrass White clover
1st cut
Fe-70% 61.3 66.0 4.6 28.1 64.7 55.4 43 24.7
Mn-70% 57.7 99.1 5.7 283 61.5 68.5 4.1 25.5
Cu-70% 55.1 64.6 8.2 26.9 58.3 51.8 438 27.0
Zn-70% 56.8 57.5 4.6 35.7 58.3 52.8 4.1 29.9
3rd cut
Fe-70% 58.6 30.7 6.2 335 74.5 41.1 4.9 40.1
Mn-70% 55.9 103.7 6.7 30.5 66.3 80.0 45 414
Cu-70% 533 303 8.8 32.7 71.3 46.6 7.0 447
Zn-70% 55.1 26.8 6.2 41.4 70.1 46.3 5.9 63.6
Sth cut
Fe-70% 63.0 21.1 10.8 56.5 85.2 29.4 93 494
Mn-70% 61.3 141.1 11.9 62.7 80.5 84.6 9.0 50.9
Cu-70% 56.8 27.2 134 64.0 79.9 29.1 10.8 51.2
Zn-70% 61.3 26.8 124 78.0 82.6 30.9 10.3 72.4

Y Percent application rates by Fe/Mn/Cuw/Zn by systematic variation (see the Table 2).
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€ ¥z 3gictkRiekels and Lingle, 1966;
1969; Gupta and Chipman, 1976;

K

i 2

off

Osullivan,
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Cumbus et al., 1977, Moraghan and Freeman,
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ZFo] = Rolxz o]} A=l & AFH
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