#% H03E (J. Korean Grassl. Sci.) 23(4): 237~246, 2003

Orchardgrass % White Clover2| % % ;Ei& XHHHOIA]
O|2kRA(Fe, Mn, Cu, Zn, Mo, B)2| #A&#AE7t 4& 2| 02
S40|| ojxl= g
0. EEE 4208 9 MM sadiegol wsl

8 & £

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
. Changes in the yields and concurrence index of forage plants

Yeun Kyu Jung

ABSTRACT

This pot experiment was conducted in order to find out the effects of application of combined
micronutrients(T; control, T,; Fe, T3; FetMn, Ts; Fe+Mn+Cu, Ts; Fe+Mn+Cu+Zn, Ts; Fe+Mn+Cu+Zn+
Mo, T7; Fe+Mn+Cu+Zn+Mo+B) on forage performance of pure and mixed cultures of orchardgrass and
white clover. The 2nd part was concerned with the changes in the forage yields and concurrence index.
The results obtained are summarized as follows:

1. The effects of combined micronutrient applications on the forage yields were different according to
the forage species, whether it was a pure or mixed cultures, and additional fertilization(especially N).
The effects of them on the forage productivity and botanical composition were more obvious in white
clover, especially in mixed culture, than in orchardgrass. By the significant role of B as a regulator,
the yields of both forages were best in the T7, respectively. '

2. In the pure culture, the high yields of both forages were obtained by the T; and T,, whereas the Te
and T; resulted in the low yields. The best yields of both forages were obtained by the T; with
relatively optimum ratios among the micronutrients as follows; Fe/Mn/Cu/Zn, Fe/Mo, Mo/B, and X}
cation/ 2 anion. It was observed the multiple interaction of FeXMnXMoXB, and the significant role
of B as a regulator. The effects of them on white clover were more distinct at no additional
fertilization than at the additional fertilization(especially N).

3. In mixed culture, the optimum applications of them resulted in the positive increase of yield and
botanical composition of white clover, whereas orchardgrass tended to be inversely except the Tr.

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

Concurrence index, Botanical composition)
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Tabie 1. Amounts of macro-elements 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 > (A)HC)
me/pot 172 23 45 240 76 67 67 210  (240)+(210)=450
%" 71 10 19 100 36 32 32 100 (53.3)H46.7=100.0

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

A S 71FS £ 450 me/potoll Al FHAE(E
R RO AFHE 100me, 23 HH
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d# AF FAlBGlen 2BER - T ¥
A 450me/potE A7 F AMEICE AlR]
Al ok 3shEe AARE YA AsiA 30
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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

(me/pot)
Treatments” Cations Anions
Fe Mn Cu Zn 2 Mo B 2
T, 0.025 0.025 0.0125 0.0125 0.0750 0.015 0.06 0.075
T, 0.250 0.025 0.0125 0.0125  0.3000 0.015 0.06 0.075
Ts 0.250 0.250 0.0125 0.0125 0.5250 0.015 0.06 0.075
Ts 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

Y Treatments of combined micronutrients; Ty control, Ts; Fe, T3; FetMn, T4; FetMn+Cu, Ts; Fe+tMn+Cu+Zn,

Te; FetMn+Cu+ZntMo, T7; Fet+tMn+Cu+Zn+Mo+B.
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Tabie 3. Yields of orchardgrass and white clover as influenced by the combined
micronutrients(Fe, Mn, Cu, Zn, Mo and B) applied
(g/pot, DM basis)

Treat- Dry matter yields by cuts
ments" 1 2 3 4 59 6 14243 44546 1 to 6
Orchardgrass in a pure culture
T, 7.04 15.01 12.94 8.75 2.79 4.50 34.99 15.95 50.94
T, 6.82 15.09 13.93 9.53 3.06 4.74 35.84 17.33 53.17
T3 6.72 14.12 12.19 7.95 2.54 2.63 33.03 13.12 46.15
T4 6.41 13.98 12.33 8.31 291 3.87 32.72 15.09 47.81
Ts 6.33 14.90 12.69 9.10 3.06 3.84 33.92 16.00 49.92
Ts 6.23 13.61 11.44 7.76 2.75 242 31.28 12.93 4421
T, 7.01 16.10 14.22 10.43 2.67 443 3733 17.58 54.91
LSD(5%) 0.42 0.68 0.63 0.68 - 1.14 1.01 1.99 2.68
White clover in a pure culture
T 6.95 13.45 9.47 6.83 6.14 4.86 3161 17.83 47.70
T2 6.93 13.83 8.94 7.69 6.68 5.19 29.70 19.56 49.26
T3 6.56 13.86 8.87 6.89 7.10 4.86 29.29 18.85 48.14
T4 7.20 14.70 8.56 6.38 7.33 5.54 30.46 19.25 49.71
Ts 7.07 12.94 9.05 6.82 7.99 5.67 29.06 20.38 49.44
Ts 7.19 13.32 9.40 5.56 6.71 5.03 29.91 17.30 47.21
T, 7.34 15.43 10.15 9.32 8.55 6.53 3292 24.40 57.32
LSD(5%) 0.47 1.39 - 1.20 0.69 0.87 2.06 3.01 3.88
Orchardgrass + white clover in a mixed culture

T, 7.30 1525  12.59 900  3.32 464 3514 1696 5210
T, 7.29 16.16 11.61 791 3.01 3.77 35.06 14.69 49.75
T3 7.34 13.88 11.60 8.20 4.20 4.02 32.82 16.42 49.24
T4 7.07 16.05 12.87 8.77 491 4.63 35.99 18.31 54.30
Ts 7.00 14.30 11.18 8.09 490 438 3248 17.37 49.85
Ts 7.49 14.43 11.86 7.76 3.86 3.38 33.78 15.00 48.78
T, 7.81 16.06 13.59 10.73 5.12 5.66 37.46 21.50 58.96
LSD(5%) - 0.94 1.14 1.09 0.92 1.03 1.86 217 - 267

" Treatments of combined micronutrietns; Ty; control, T; Fe, T3; Fe+Mn, T4; FetMn+Cu, Ts; Fe+Mn+Cu+Zn,
Te; Fe+tMn+Cu+Zn+Mo, T7; Fe+tMn+Cu+Zn+Mo+B.
2 5th cut without additional fertilization.
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Table 4. Percent yield increase” of orchardgrass and white clover as influenced by the
combined micronutrients(Fe, Mn, Cu, Zn, Mo, and B) applied

Percent yield increase(%) by cut

Treatments 253 41546 " 5
to 6 5

~ Orchardgrass in pure culture
Ti(control) 100.0 100.0 100.0 100.0
Tx(Fe) 1024 108.7 104.4 1133
T3(Fe+Mn) 94.4 82.3 90.6 94.1
Ts(Fe+Mn+Cu) 93.5 94.6 93.9 107.8
Ts(Fe+tMn+Cu+Zn) 96.7 100.3 98.0 1133
Te(Fe+rMn+Cu+Zn+Mo) 89.4 81.1 86.8 101.2
THFe+tMn+Cu+Zn+Mo+B) 106.7 110.2 107.8 98.9

White clover in pure culture
Ti(control) 100.0 100.0 100.0 100.0
Tx(Fe) 99.4 109.7 103.3 108.8
Ts(Fe+Mn) 98.1 105.7 100.9 115.6
T«FetMn+Cu) 102.0 108.0 104.2 119.4
Ts(Fe+tMn+Cu+Zn) 97.3 114.3 103.7 130.1
Ts(FetMn+Cu+Zn+Mo) 100.1 97.0 99.0 109.3
TAFe+Mn+Cu+Zn+Mo+B) 110.2 136.9 119.9 139.3
Grass(G)+clover(L) in mixed culture

Ti(control) 100.0 100.0 100.0 100.0
To(Fe) 99.8 86.6 95.5 90.7
Ts(Fe+Mn) 93.4 96.8 94.5 126.5
T4(Fe+Mn+Cu) 1024 108.0 104.2 147.9
Ts(Fe+Mn+Cu+Zn) 924 102.4 95.7 147.6
Te(Fe+tMn+Cu+Zn+Mo) 96.1 88.4 93.6 116.3
T#Fet+Mn+Cu+Zn+Mo+B) 106.6 126.8 113.6 154.2

Orchardgrass(G) in mixed culture
T(control) 100.0 100.0 100.0 100.0
Tx(Fe) 92.1 88.5 90.7 100.4
Ts(Fe+Mn) 98.9 80.1 92.0 102.4
Ta(Fe+tMn+Cu) 89.5 833 87.2 110.0
Ts(Fet+tMn+Cu+Zn) 84.5 75.2 81.1 98.4
Te(Fe+Mn+Cu+Zn+Mo) 82.2 72.5 78.6 88.4
THFet+tMn+Cu+Zn+Mo+B) 98.6 102.6 100.1 110.8

White clover(L) in mixed culture
Ti(control) 100.0 100.0 100.0 100.0
Ta(Fe) 117.6 69.8 107.6 60.2
Ts(Fe+Mn) 80.8 174.4 100.4 198.8
T4FetMn+Cu) 1324 225.6 151.9 261.5
Ts(Fe+tMn+Cu+Zn) 113.1 2249 136.5 295.2
Te(FetMn+Cu+Zn+Mo) 126.2 163.0 133.9 100.0
THFe+tMn+Cu+Zn+Mo+B) 125.2 239.9 149.2 2843

D 94 increase of yield over each control(T1=100%), respectively.

2 5th cut without additional fertilization.
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Table 5. Yields of grass-clover mixed swards as influenced by the combined micro-
nutrients(Fe, Mn, Cu, Zn, Mo, and B) applied

{g/pot, DM basis)

Treat- Dry matter yields by cuts
ments" 1 2 3 4 5? 6 14243 44546 110 6
Orchardgrass
T, 4.61 10.00 9.92 7.79 2.49 4.10 24.53 14.38 3891
T 4.53 9.79 8.26 6.77 2.50 345 22.58 12.72 35.30
T; 5.00 10.02 9.24 6.57 2.55 2.40 24.26 11.52 35.78
Ty 420 9.25 8.51 6.50 2.74 2.74 21.96 1198 33.94
Ts 4.29 8.75 7.69 5.79 245 2.57 20.73 10.81 31.54
Ts 441 7.94 7.81 6.06 2.20 2.16 20.16 10.42 30.58
Ty 4.76 9.90 9.52 7.99 2.76 4.01 24.18 14.76 38.94
LSD(5%) - 1.06 0.61 0.70 - 0.73 1.04 1.16 1.29
White clover
T 2.69 5.25 2.67 1.21 0.83 0.77 10.61 2.81 13.42
T, 2.76 6.37 335 1.14 0.50 0.32 12.48 1.96 14.44
T3 2.34 3.87 2.36 1.63 1.65 1.62 8.57 4.90 13.47
Ta 2.88 6.80 4.37 2.27 2.17 1.90 14.05 6.34 20.39
Ts 2.71 5.55 3.74 2.31 2.45 1.56 1200 632 18.32
Ts 3.08 6.50 3.81 1.70 1.66 1.22 13.39 4.58 17.97
T7 3.05 6.15 4.08 2.74 2.36 1.64 13.28 6.74 20.02

LSD(5%) 0.45 0.88 1.06 1.00

1.01 0.88 2.40 2.00 2.65

Y Treatments of combined micronutrietns; T); control,
Te; FetMn+CutZn+Mo, T7; FetMnt+CutZntMotB.
2 5th cut without additional fertilization.
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Table 6. Concurrence index” of orchardgrass and white clover in a mixed cuiture by the
cutting order under the additional fertilization, averaged over all treatments,

respectively
Forages Concurrence index by cut
o 1 2 3 4 57 6
Orchardgrass 1.14 1.06 1.13 1.28 1.50 1.35
White clover 0.99 0.96 0.95 0.66 0.58 0.60

" Concurrence index = relative ratio of the yield in mixed/yield in pure culture.
2 5th cut without additional fertilization.

Table 7. Botanical composition of grass-clover mixed swards as influenced by the combined
micronutrients(Fe, Mn, Cu, Zn, Mo, and B) applied
(%, DM basis)

Botanical composition(%) by cut

Treatments’ Orchardgrass White clover
14243 4+5+6 1 to 6 52 14243 4+5+6 1to 6 5
T 69.8 547 742 75.0 30.2 453 25.8 25.0
T2 64.4 86.7 71.0 83.4 356 13.3 29.0 16.6
T 73.9 73.2 72.6 60.7 26.1 26.8 27.4 393
Ts 41.0 65.4 62.4 55.8 39.0 34.6 37.6 442
Ts 60.0 63.6 632 50.0 40.0 36.4 36.8 50.0
Ts 40.4 69.5 63.2 57.0 39.6 30.5 36.8 43.0
T, 64.5 68.7 66.0 53.9 35.5 31.3 34.0 46.1

Y Treatments of combined micronutrietns; T); control, Tz; Fe, Ts; FetMn, Ts; FetMn+Cu, Ts; FetMn+Cu+Zn,
T, Fe+rMnt+Cut+ZntMo, T7; Fe+Mn+Cu+Zn+Mo+B.
? 5th cut without additional fertilization.
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