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Effects of Boron Application on the Forage Traits in the Pure
and Mixed Swards of Orchardgrass and White Clover
I. Changes in the growth, flowers, roots, and nodules of forages

Yeun Kyu Jung

ABSTRACTS

This pot experiment was conducted to find out the effects of boron application(Bo; 0.0, By; 0.2, By;
20, Bs; 6.0, Bs; 15.0me B/pot) on the forage performance in the pure and mixed swards of
orchardgrass and white clover. This 1st part was concerned with the changes in the growth, flowers and
flower buds, and roots/nodules of forages. The results obtained are summarized as follows:

1. At the B; and B4 treatments, the B toxicity was more seriously in white clover than in orchardgrass
in the first half of cutting orders, and reduced in the latter half. In white clover, it was more
worsened in a mixture than in a pure culture. It was somewhat reduced at the best growth stage of
each forage.

2. In orchardgrass, the B toxicity(Bs, Bs) showed the chiorosis on leaf tips, shallow leaf, little tillers,
and weak stems. Whereas it showed the chlorosis/necrosis on old leaf edge, little and weak stolons
in white clover.

3. Comparing with the B deficiency(Bo, Bi) and toxicity(Bs, B4), the optimum B application(B,)
influenced markedly good growth of shoot, root, nodule, and flower (flower number, blooming period,
early full flower) in white clover.

4. Comparing with orchardgrass, white clover was greatly influenced by the boron application. However,
this responses of white clover to boron were reduced in a grass-clover mixture with additional
fertilization. It was recognized that the good forage performance in a grass-clover mixture could be
regulated by the adequate applications of boron and additional fertilizers.

(Key words : Boron effect, Orchardgrass, White clover, Pure and mixed swards, Blooming, Root and

nodule)
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Table 1. Amounts of macro-elements used for establishment and maintenance of the pure
and mixture swards of orchardgrass-white clover

. Anions(A) Cations(C) Total ions
Unit S p > 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)+(46.7)=100.0

" % relative percent of application rates, related to the application amounts(me/pot).
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Table 2. Boron treatments and application amounts of other micro-elements used for
establishment and maintenance of the pure and mixture swards of orchardgrass

and white clover

Treatments Micro-elements applied(me/pot)

(me B/pot) Fe Mn Cu Zn Mo
Bo ( 0.0) 0.25 0.25 0.125 0.125 0.15
B: ( 0.2) 0.25 0.25 0.125 0.125 0.15
B, ( 2.0) 0.25 0.25 0.125 0.125 0.15
B; ( 6.0) 0.25 0.25 0.125 0.125 0.15
Bs (15.0) 0.25 0.25 0.125 0.125 0.15
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Table 3. Visible symptoms” of boron toxicity in orchardgrass and white clover in pure and

mixed swards at 2nd cut

Treatments of boron applied(me/pot)

Culture Chlorosis” Necorosis
0.0 0.2 2.0 6.0 15.0 0.0 0.2 2.0 6.0 15.0

orchardgrass

Pure - - - 2+ 6+ - - - - -

Mixture - - - 2+ 6+ - - - - -
white clover

Pure - - - 3+ 8+ - - - + 3+

Mixture - - - 4+ 10+ - - - + 4+

Y +; relative diagnosis in relation to the intense of chlorosis/necorsis, tillering, blooming, and stem/stolons
development. —; normal growth in visible observation.

? symptoms on leaf tips in orchardgrass and leaf edge in white clover.
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Table 4. Numbers of flowers and flower buds of white clover as influenced by the rates of

boron applied

(Numbers/4 pots repeated)

Treatments Flower & (flower bud) by cut’) Total numbers
Culture
{(me B/pot) 3rd 4th 5th Flower  Flower bud Sum
Pure Bo ( 0.0) 14 (10) 10 (10) 2 (-) 26 20 46
B, ( 0.2) 8 (12) 8 (14) 1 (1) 17 27 44
B; ( 2.0) 8 (12) 11 (n 303) 22 16 38
B; ( 6.0) 10 ( 5) 8 (-) - (-) 18 5 23
B4 (15.0) 6 (8 4 (-) - () 10 8 18
Mixture By ( 0.0) 5(4) 2( D - (=) 7 S 12
B: ( 0.2) 5(3) -(D - () 5 4 9
B, ( 2.0) 4(1N 1(3) - (-) 5 4 9
Bs; ( 6.0) 5(5) - (D - (-) 5 6 11
B; (15.0) 1(1) -(3) -() 1 4 5

" Flowers and Flower buds of white clover were not found at Ist, 2nd, and 6th cuts.
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Table 5. Root growth trends of orchardgrass and white clover as influenced by the rates of

boron applied

Survey Treatments (me B/pot)
Culture .
1tems Bo (0.0) B; (0.2) B, (2.0) B3 (6.0) B (15.0)
white clover
Pure colour” br lbr w br br
density? 2+ 3+ 5+ 2+ 2+
nodule similar as density, but some what irregular
Mixture colour br br lbr br br
density + + 3+ + +
nodule less than pure culture and irregular
orchardgrass
Pure colour br br br br br
density 4+ 3+ 4+ 3+ +
Mixed colour br br br br br
density 3+ 4+ 4+ 3+ +

" colour; br(brown), lbr(light brown, w(white)
? density: relative observation value under the considerations: amount, size, coverage, and distribution of roots

on inner surface of peat soil in pot.
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