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Effects of Combined Micronutrient(Fe, Mn, Cu, Zn, Mo and B)
Application on Forage Traits in Pure and Mixed Swards of
Orchardgrass and White Clover
IV. Changes in the contents of micronutrients in forage plants

Yeun Kyu Jung

ABSTRACT

This pot experiment was conducted to investigate the effects of combined micronutrient application(T);
control, T»; Fe, T3 Fe+tMn, T;; FetMn+Cu, Ts; Fe+tMn+Cu+Zn, Ts FetMn+Cut+Zn+Mo, T7;
FetMn+Cu+Zn+Mo+B) on forage performance of pure and mixed cultures of orchardgrass and white
clover. This 4th part was related to the changes in the contents of micronutrients(Fe, Mn, Cu, Zn, Mo,
and B) in forages. The results obtained are summarized as follows:

1. General differences have been showed in the contents of micronutrients based on the treatments,
forage species, pure/mixed culture, cutting order, and additional fertilization, especially N. Compared
to pure culture, orchardgrass showed relatively high contents of Mn and Zn, and low contents of B
and Fe in mixed culture. White clover, however, tended to be exactly opposed to the above trends.
The contents of Cu and Mo did not show any differences between pure and mixed cultures.

2. In relative comparison, the T; influenced negatively on the contents of Cu, Zn, and Mo in
orchardgrass. The T; also influenced negatively on the contents of Mo in white clover. However, the
T; influenced positively on the contents of Mn in orchardgrass, and also influenced positively on the
contents of Fe, Mn, and Cu in white clover. Because of the antagonism between Fe and Mn, the Fe
contents in both forages were significantly decreased by the Ts. Under the various conditions, the
differences among Fe contents tended to be more significant in white clover than in orchardgrass.

3. At the Ts and T+, the Mo contents in both forages tended to be relatively high. The Mo contents,
however, were somewhat decreased by the T;. The Mo-toxicity, which was caused by the high
Mo-contents, tended to be diminished, and was likely to be prevented by the optimum B/Mo ratio
and B application(T7).
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Table 1. Amounts of macro-elements used for establishment and maintehance of the pure
and mixed swards of orchardgrass-white clover

Unit Anions(A) Cations(C) Total ions
N S P 2. K Ca Mg > (AYHO)
me/pot 172 23 45 240 76 67 67 210 (240)Y+210)=450
%" 71 10 19 100 36 32 32 100 (53.3)+(46.7)=100.0

Y %; relative percent of application rates, related to the application amounts (me/pot).
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Table 2. Application amount and combination of micronutrients used for establishment
and maintenance of the pure and mixed swards of orchardgrass and white clover

Treatments” Cations(me/pot) Anions(me/pot)
Fe Mn Cu Zn p) Mo B b
T, 0.025 0.025 0.0125 0.0125 0.0750 0.015 0.06 0.075
T2 0.250 0.025 00125 00125 0.3000 0.015 0.06 0.075
T3 0.250 0.250 0.0125 0.0125 0.5250 0.015 0.06 0.075
T4 0.250 0.250 0.1250  0.0125  0.6375 0.015 0.06 0.075
Ts 0.250 0.250 0.1250  0.1250  0.7500 0.015 0.06 0.075
Ts 0.250 0.250 0.1250  0.1250  0.7500 0.150 0.06 0.210
T, 0.250 0.250 0.1250  0.1250  0.7500 0.150 0.60 0.750

i Treatments of combined micronutrients; Ti; control, Ty, Fe, Ts; Fe+Mn, Ts; Fe+Mn+Cu, Ts; Fe+tMn+Cu+Zn,
Te; FetMn+Cut+Zn+Mo, T7; Fe+Mn+Cu+Zn+Mo+B.
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Table 3. Contents of micronutrients in orchardgrass as influenced by the combined micro-
nutrients(Fe, Mn, Cu, Zn, Mo, and B) applied

Contents(ug/g, DM basis) of micronutrients in orachardgrass

Treat- . . .
o e in pure culture ceesesecccinaas  sesavesvesseess in mlxed cu]ture ...............
ments

Fe Mn Cu Zn Mo B Fe Mn Cu Zn Mo B

Ist cut

T, 675 1138 7.7 545 1.0 180 646 1058 74 515 1.0 152
T, 650 1213 7.7 553 08 179 604 1008 94 689 1.2 170
Ts 358 1562 120 794 08 179 379 1494 112 814 09 179
Ts 433 1485 184 776 06 196 454 1629 176 76.0 08 116
Ts 463 1765 184 845 07 179 463 1662 18.1 843 08 17.0
Te 433 1601 181 828 26 196 433 1662 158 755 3.1 17,0
T, 513 1515 151 678 27 625 504 1634 130 63.0 20 500

3rd cut

T 634 258 98 633 42 132 620 359 95 616 33 114
T, 588 277 98 670 25 132 532 16.6 106  96.1 23 10.7
T3 500 586 120 934 27 143 403 746 106 979 34 9.3
Ts 500 559 188 906 21 139 426 816 198 1060 23 114
Ts  49.1 555 200 854 23 139 417 932 217 1139 33 107
Te 491 648 196 926 251 157 440 1027 20.1 1355 254 8.6
T, 435 787 125 750 125 232 421 1168 14.1 9.0 164 182

5th cuf®

T, 510 385 60 279 60 279 495 416 65 285 49 243
T, 519 324 60 296 61 338 519 184 85 364 60 235
T 471 713 9.7 346 64 316 481 87.1 102 399 68 243
T, 481 764 122 323 54 243 471 688 116 379 50 213
Ts 457 592 119 333 61 279 486 852 159 444 49 228
Tse 471 629 148 409 391 250 505 1160 156 514 249 184
T, 514 885 85 331 401 397 510 1313 9.1 389 353 390

Y Treatments of combined micronutrients; Ti; control, Ty, Fe, Ts; Fe+Mn, Ty, Fe+Mn+Cu, Ts; Fe+Mn+Cut+Zn,
Te; FetMn+Cut+ZntMo, T7; Fe+tMn+Cut+Zn+Mo+B.
2 5th cut without additional fertilization.

2. 2% & Y7ZKManganese, Mn) &z¢ Aol A F £F F3] Mn-FHl FAA 94
e FAo el depAplel A A

F Z2F 7 Mn-EFAEY Aolol wely 4 giodt)
Mn-3Fo] £ AelE 2tk T, AEs &9} Orchardgrass % Mn-&3F, White cloverol] ®]
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Table 4. Contents of micronutrients in white clover as influenced by the combined micro-

nutrients(Fe, Mn, Cu, Zn, Mo, and B) applied

Treat-
ments] )

Contents(ug/g, DM basis) of micronutrients in white clover

............... in pure culture ««-coeeeeeienns seseseseeeeeeee in mixed culture cececeeeeeeeees

Fe Mn Cu Zn Mo B Fe Mn Cu Zn Mo B

T
T,
T;
T,
Ts
Te

Ist cut

613 515 49 629 40 646 513 46.1 43 588 25 708
713 453 49 464 26 617 663 364 43 391 1.6 68.8
483 506 46 471 23 646 500 504 36 423 1.8 6838
504 535 92 403 1.8 740 467 49.1 79 381 1.2 792
558 575 79 496 32 625 463 476 69 395 1.8  66.7
533 610 79 441 193 677 493 560 66 441 205 719
775 728 94 414 142 85 496 528 79 371 111 958

Th
T,
T;
Ta
Ts
Ts
T,

3rd cut

49.0 371 54 76.0 30 464 645 274 54 7715 47 580
31.0 416 5.1 715 14 384 690 113 5.1 66.9 29 670
255 50.6 48 695 23 446 620 389 46 671 36 571
21.0 49.0 82 648 14 482 665 410 88 588 29 688
150 49.8 82 754 14 438 570 39.1 7.1 57.5 32 580
240 541 80 764 121 49.1 59.0 473 74 760 220 437
275 621 102 716 102 741 580 592 88 634 192 813

T
Tz
T;
Ta
Ts
Ts
T,

5th cut?

812 295 6.8 303 57 621 73.1 141 74 430 7.7 100.0
899 369 54 258 44 726 1154 78 7.8 320 139 988
63.0 518 46 236 32 589 8L7 195 46 203 62 726
635 488 7.1 219 26 581 822 139 6.8 20.6 36 879
625 555 6.5 278 45 581 76.4 193 6.3 21.7 60 742
67.8 58.6 68 275 218 677 86.5 24.38 6.8 256 264 782
822 707 82 236 202 927 986 178 82 216 248 106.5

Y Treatments of combined micronutrients; Ty; control, Ta; Fe, T3; FetMn, Ts; FetMn+Cu, Ts; Fe+Mn+Cu+Zn,
Te; Fe+tMn+Cu+Zn+Mo, Tr; Fe+tMn+Cu+Zn+Mo+B.
? 5th cut without additional fertilization.
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