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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

I. Changes in the growth, summer depression, and flowering of forage plants
Yeun Kyu Jung

ABSTRACTS

This pot experiment was conducted in order to observe the effects of application of combined
micronutrients(T; control, T»; Fe, T3; Fe+Mn, T4; FetMn+Cu, Ts; Fe+Mn+CutZn, Ts; FetMn+Cu+Znt+
Mo, T7; FetMnt+CutZn+Mo+B) on forage performance of pure and mixed cultures of orchardgrass and
white clover. The first part was concerned with the changes in the growth, summer depression, and
flowering of forage plants. The results obtained are summarized as follows:

1. The T; and Te resulted in a wide chlorosis induced by the Fe-deficiency on orchardgrass. Chilorosis
was significantly reduced by the Ts; and Ts, whereas the T, T, and T; showed normal growth
without chlorosis symptoms. The T; resulted in the best growth of orchardgrass both in the pure and
mixed swards. There was no chlorosis symptom on white clover, whereas the T, T» and T; showed
a relatively good growth with deep green leaf-colour compared with the other treatments in the pure
culture.

2. In summer, a summer depression occurred in orchardgrass: this was significantly reduced by the T,
and T;. The treatments with chlorosis symptoms in orchardgrass partly induced a lodging. Summer
depression in white clover did not occur.

3. In the pure culture, the T; and T> in white clover resulted in many flowers and flower-buds
compared with the other treatments. The T, especially, showed a long blooming period and an early
full bloom compared with the other treatments, whereas the T¢ and Ts showed inferior numbers of
them. Only the T7 resulted in more flowers than flower-buds, and above 1 in the flower/flower-bud
ratio except the Ts in the mixed culture.

4. It was recognized that the chlorosis of Fe-deficiency occurred not only from the unsuitable ratios of
Fe/Mn and Fe/Mo but also from the unsuitable mutual ratios among the cations(Fe, Mn, Cu and
Mn), between the anions(Mo and B), and their total ion concentration. It was observed the multiple
interactions of Fe XMnXMo X B, and the distinct role of B as a regulator.

(Key words : Combined micronutrients, Orchardgrass, White clover, Pure and mixed swards, Growth

and flower number)
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Table 1. Amounts of macroelements used for establishment and maintenance of the pure
and mixed swards of orchardgrass-white clover

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

" %; relative percent of application rates, related to the application amounts (me/pot).

wER P21 AFH)E 100me, 23k AF
100me, 3%} <% 100me, 42} 3 50me, 5}
AHE FAul, 63 dlFE= 100meE 7+ HijE
qF AF FHENeH LEBEE FE T
A 450me/potE AH717E F AviEigich HEE
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Table 2. Application amounts and combination of micronutrients used for establishment
and maintenance of the pure and mixed swards of orchardgrass and white clover

(me/pot)
T " Cations Anions
reatments Fe  Mn _ Cu _ Zn 5 Mo B s
Ty 0.025 0.025  0.0125 00125 0.0750 0.015 0.06 0.075
Tz 0.250 0.025 0.0125  0.0125  0.3000 0.015 0.06 0.075
T3 0.250 0.250 00125 0.0125  0.5250 0.015 0.06 0.075
T, 0.250 0250  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 0250  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

) Treatments of combined micronutrients; Ty; control, T»; Fe, Ts; Fe+Mn, T4; Fe+Mn+Cu, Ts; Fe+Mn+Cu+Zn,

Te; Fe+tMn+Cu+ZntMo, T;; Fe+Mn+Cut+Zn+Mo+B.
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Table 3. Visible chlorosis-symptoms” on orchardgrass and white clover as influenced
by the combined micronutrients(Fe, Mn, Cu, Zn, Mo, and B) applied
Orchardgrass White clover
Treatments 000000 eeeeeessssessseeecssiesisccecseienes by CUL crrvrreeeeraerenientitiitieieiaans
1-3 4-6 5% 1-6
Pure culture
Ti; control - - 3+ G
T,; Fe - - 3+ G
Ts; FetMn 2+ 4+ 4+ —
T4; FetMn+Cu + + 3+ -
Ts; Fe+Mn+Cu+Zn + + 3+ —
Ts; FetMn+Cu+Zn+Mo 2+ 4+ 4+ -
T+, FetMn+Cu+Zn+Mo+B — — 3+ G
Mixed culture
Ty; control - — 3+ -
Ta; Fe - — 3+ -
Ts; Fe+Mn 2+ 3+ 4+ -
Ts; FetMnt+Cu - + 2+ -
Ts; FetMn+Cu+Zn + + 2+ -
Ts; FetMnt+CutZn+Mo + 3+ 3+ -
T7;, FetMn+Cu+ZntMo+B — — 2+ —

—; normal growth, G; normal growth with deep green leaf-colour,

+; relative grade in relation to the intensity and spread of chlorosis-symptoms.

) The fifth cut without an additional fertilization.
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Table 4. Numbers of flowers and flower-buds of white clover as influenced by the

micronutrient combination applied

(Numbers/4 pots repeated)

Treat- Flower/(flower-bud) by cut” Total numbers
Culture H
ments 3rd 4th 5th Flower Flower-bud Sum %
T 10/(21) 13/(13) D) 24 35 59 100.0
T2 16/(26) 13/(21) 4/(2) 33 49 82 139.0
Ts 15/(21) 12/(11) 2/2) 29 34 63 106.8
Pure Ts 16/(22) 7/(11) 2/(2) 25 35 60 101.7
Ts 7/(11) 5/( 6) 1/(3) 13 20 33 559
Ts 9/(22) 2/ 2) 0/(2) 11 26 37 62.7
Ts 25/(18)  24/(17) 4(7) 53 42 95 161.0
T, 2/( 5) 2/( 0) 0/(0) 4 5 9 100.0
T, 2/(10) 1/( 0) 0/(0) 3 10 13 144.4
Ts 1/( 4) /(1) 1/(1) 3 6 9 100.0
Mixed T4 7/(10) 6/( 5) 0/(1) 13 16 29 3222
Ts 1/( 3) 1/ 2) 1/(1) 3 6 9 100.0
Ts 6/( 3) 3/( 0) 0/(1) 9 4 13 144.4
T, 7/ 8) 4/( 4) 4/(1) 15 13 28 311.1

Y Micronutrient combination applied; Ti(control), Ta(Fe), Ts(Fe+tMn), TyFe+Mn+Cu), Ts(Fe+Mn+Cu+Zn),

Te(Fe+ Mn+ Cut+Zn+Mo), Tr(Fe+tMn+Cut+Zn+Mo+B).

D Flowers and flower-buds of white clover were not found at Ist, 2nd, and 6th cuts.
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