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Effects of Boron Application on the Forage Traits in the Pure
and Mixed Cuitures of Orchardgrass and White Clover

— IV. Changes in the contents of micronutrients(Fe, Mn, Zn, Cu,

and B) in forages —
Yeun Kyu Jung

ABSTRACT

This pot experiment was conducted to find out the effects of boron application(Bo; control, Bi; 0.2,
B:; 2.0, Bs; 6.0, By; 15.0 boron me/pot) on the forage performance of pure and mixed cultures of
orchardgrass and white clover. The fourth part was concerned with the changes in the contents of B,
Fe, Mn, Cu, and Zn in forages. The results obtained are summarized as follows:

1. The boron(B) contents of both forages and their differences among the B treatments generally
decreased according to the cutting order. The B contents of white clover were somewhat lower in the
Bo than in the B,. However, the differences in the yields between By and B; were relatively great. It
was probably caused by the latent B-deficiency in the Bo. Compared with white clover, the B contents
of orchardgrass had relatively great differences between the Bo and B,, but both yields tended to be
similar.

2. The contents of Fe, Mn, Cu, and Zn in both forages were generally different according to the
forage species, whether it was a pure or mixed cultures, and additional fertilization. The effects of B
application on their contents were different according to the micronutrients and above factors.

3. The Fe contents of white clover were lower in the Bo and B4 than in the B;. It tended to be
related to the weak growth of roots and low yields in the By and Bs. However, there were not
consistent in the changes of contents of Mn, Cu, and Zn by the rates of B application.

. 4. The effects of B application on the total ion concentrations of Fe, Mn, Cu, and Zn were not
consistent in both forages. However, the concentrations were generally affected by the changes in the
contents of Mn and Zn. The concentrations of white clover were higher in a pure than in mixed
culture.
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I. M £ 27158 A Ho Aol siE1x 3,
T3 AE Aedles EH 2RSS0l Jehr]
A4 wEEEE fape)lt x5 293 4 Al %A dojurlx ghchKlapp, 1971).

eAqEga Fd Y33 College of Agric. & Life Science, Sunchon Nat'l Univ., Sunchon 540-742, Korea.
E-mail; ykjung@web.sunchon.ac.kr)

=179—



Jung ; Effects of Boron Application on the Contents of Micronutrients in Forages.

28 2 HETFX K w2346 A= fE
-’F‘%*-‘)r T4 e olF ol2A
FAtel] 71eqg Zoln, o]&9] Hx3}
= ket fFOA viFe s AHE 2T
Z¢]cH(Nieschlag, 1966).

ol A orchardgrass + white clovers 7]22]
o3 A3t BiFMEACung and Baker, 1973;
Fischbeck et al, 1975)°]t}. 28} o]& (Ri&#
ol B4 Au|, o]guh, s s1ExA
ol ety =2A g etk 28 F &
BT WA, RE REC] U2 ol RikE
2] EAe] & ulE 23 gl

5 B FEEF SA4AeldAE B
42 #ele) CECt 2et ok AR
A zel@e Bk F wfgd 9
8350 Ao)7t glom 3 AKEWN
)= o2} ol ofg A 2 ‘*"f]
B 5 wetd FREsel & F58E
Zh=tKWoelbier and Kirchgessener, 1957; Klapp,
1971). RARML#ESQ] orchardgrasss= 7H3}7] 7]
% B9 AA ko] 10ppm(Fleming, 1963) A
ol FHME#ESl white clovert 31~80ppm
(Vielemeyer, 1967) =522 2 X}o]& xqlt}
2 spglch

ol2|g MEBERS o= 54 AAste]
Ho(grass-clover), BB/ Ri#isE v|Fate] o
g AwlanE FP3knA 3y, A4 &
29 Aulads ARGt S, 1)
FF9) 2 IpEIHA)ed olojM 2 IVik
ML Ta Aldo]l ERE U ERREREE
1% 5 V)RR A B, Fe, Mn, Cu % Zn®} ¥
5l vxe 9E%E AE3

—_— T

Jj

2
k-3
u

o =
eky

‘E Oh‘

n 5

L

G
-1A

L

O Mz L gy
1. B 2 A=

FAAl = o Ak peat
soil(FATACEY) : 17S DIN 11540)& M85}
g potell 7PRA FEA Dol sl
peat soil ] pHE 2A3}7] YsllA 20g2] CaCO;
S potd EFSle] e pH 30 FFE 6~7
4702 wadY AsE WALl Zet
28 AlF2E Fo] 19em, 27 20eme] Z7)E
7 potE ARSIl fEEES
(Dactylis glomerata L. var. Potomac)2t white

rreol

orchardgrass

clover(Trifolium repens L. var. NFG Giant)©] S
o o]F 7} B ¥ Efsgel oEslkgid.

Z+H A8 FAsh A4 sk W F
AP vEd ZRBER AN F59 A
H]7]&L Table 13} 7t} Table 19 ARS-3l=

Z2BEX VB TFHY o5 v]E] Av|EF2
pot 3 Ca(NOs); - 4H,0 67me, epsomsalt(MgSO, -
7H;0) 23me, KH;PO; 45me, KNO; 61me, Mg
(NOs), - 6H:0 44meo]F o o]F AFHE
7ol s STt o1& thEFe s ekl «lH
H A 7182 F 450 me/potell Al HAR(R A=
A 4 1z} ClE)E 100me, 234 <)F 100me, 32+
A3 100me, 42} <13 50me, 53} AFHE FA
], 62} <lHE 100meE 7+ giE <1H AF ¥
Alslgler 28HHE FE T FA 450me/potE
A18717r 5 fiEstick e A #5 3=
AAE A7) ;A 370 B 1) CaNOy), -
4H,0 + KNO; + Mg(NOs), - 6H,0, 2) MgSO; -
TH:0, 3) KH:PO,Z Yol /kigies THET

Table 1. Amounts of macronutrients used for establishment and maintenance of the pure and
mixed swards of orchardgrass-white clover

Unit Anions(A) Cations(C) Total ions
N S P b3 K Ca Mg > (AYHC)
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).
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Table 2. Application rates of boron used for
establishment and maintenance of
the pure and mixed swards of
orchardgrass and white clover

Treatments Bo B B> B; B,
(me B/pot) 00 02 20 60 150

2. MEly&
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Table 3. Boron contents of orchardgrass and white clover by the rates of boron application

(#g/g, DM basis)

................................................... by [0 IR R R T L LETTTRITE P
Treatments 5 3 5 6 1 5 3 5 6
(me B/pot) orchardgrass white clover

_pure culture
Bo ( 0.0) 34 17 9 12 6 61 48 21 39 28
B: ( 2.0) 70 49 24 33 14 102 69 42 50 38
Bs (15.0) 467 445 168 218 91 371 310 175 183 143
mixed culture
Bo ( 0.0) 16 20 S 8 4 79 44 19 43 33
B ( 2.0) 47 73 19 32 11 107 75 29 49 37
B, (15.0) 415 494 155 233 102 410 339 198 162 124
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Table 4. Contents of Fe, Mn, Cu, and Zn in orchardgrass and white clover by the rates of
boron application
(1 g/g, DM basis)
Treatments Ist cut 3rd cut 5th cut
(me B/pot) Fe Mn Cu Zn Fe Mn Cu Zn Fe Mn Cu Zn

orchardgrass in pure culture
Bo ( 0.0) 649 1963 215 892 3545 678 170 897 538 68.1 98 70.6
B: ( 2.0) 629 1753 219 892 524 736 161 877 705 741 125 745
Bs (15.0) 64.3 1595 254 1088 39.8 1000 215 1216 740 739 149 1015
white clover in pure culture
Bo ( 0.0) 978 948 98 480 68.1 842 98 691 59.7 121.8 13.0 103.9
B: ( 2.0) 101.3 994 121 539 698 876 94 554 93.6 103.5 134 725
B4 (15.0) 936 882 85 3574 552 948 7.6 490 71.6 1026 121 775
orchardgrass in mixed culture
Bo ( 0.0) 56.6 2020 165 804 46.1 957 141 873 580 996 130 760
B: ( 2.0) 60.1 2043 186 789 60.1 1066 19.2 1142 86.6 101.7 148 853
B, (15.0) 61.5 1598 179 1059 398 116.7 20.1 1029 67.7 1083 16.1 819
white clover in mixed culture
Bo ( 0.0) 106.1 963 9.8 525 643 851 6.5 662 90.0 302 98 69.1
B; ( 2.0) 922 888 94 471 684 764 98 642 957 313 94 627
B4 (15.0) 950 764 8.1 392 754 802 72 3505 478 247 63 45.1
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Table 5. Total concentrations of micronutrients(Fe, Mn, Cu, and Zn) in orchardgrass and
white clover by the rates of boron application

(1 g/g, DM basis)

Forage Treatments cccceececrrscieteiriiieettiniaiinecnes by CULS =+ vvsrrrrersrrsrnesrisncseniininsnacnas
{(me B/pot) 1. . 5 1 3. 5
pure culture mixed culture
Bo ( 0.0) 372 229 202 356 243 247
orchard-grass B2 ( 2.0 349 230 232 361 300 288
B, (15.0) 358 283 264 346 280 274
Bo ( 0.0) 250 231 298 265 222 199
white clover B; ( 2.0) 267 222 283 238 218 199
B4 (15.0) 248 206 264 219 213 124
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