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Summary

As a part of studies on potassium(K) behavior in grassland with respect to magnesium(Mg) balance of

ruminants, seasonal variation of K and Mg contents of fqrages including native grasses grown in grazing pasture

and meadow were investigated. During an experimental period from April to October of 1984, two times of

grazings were carried out in the orchardgrass (Dactylis glomerata L.) and the tall fescue (Festuca arundinacea

Schreb.)<dominant grazing pastures, and forage plants (forages and native grasses) were sampled monthly and

also K and Mg contents were determined without separating into individual plant species (Experiment 1). All

the plant species grown in the two meadows which situated in the grazing pastures were harvested five times

during the same period, separated into individual plant species, and botanical composition (SDR,) and K and

Mg contents of the plant species were determined (Experiment 2). The results obtained were as follows:

1.

During the experimental period in the orchardgrass grazing pasture K contents of the forage plants were
the highest in spring, and the seasonal variation of the contents in the orchardgrass pasture (1.5-5.8 % in
a dry matter basis) was more significant than that of forage plants in the tall fescue grazing pasture (3.0-
3.8 %).

The Mg contents of forage plants in the orchardgrass grazing pasture ranged under 2.0 mg/g DW from Arpil
until July, and the contents in the orchardgrass pasture (1.5-3.1 mg/g DW) was in the lower range than
that of forage plants in the tall fescue pasture (2.0-3.8 mgfg DW). (Experiment 1).

Orchardgrass was the dominant species in the orchardgrass meadow until July, but several species of native
grasses were observed from summer (July) and native grasses such as Digitaria adscendens and Echinochloa
crus-galli became dominant in autumn (October).

Seasonal variation of K contents of orchardgrass was in the range of 3.9-5.9 %, and the contents was higher
in spring (May) and in autumn (October). The variation of white clover (Trifolium repens L.) was in the
range of 3.6-5.0 %, that of tall fescue 3.8-4.8 %, and that of Italian ryegrass (Lolium multiflorum Lam.)
2.7-3.5 %, respectively.

Seasonal variation of Mg content of white clover was in the range of 2.9-3.7 mg, that of tall fescue 2.0-
3.3 mg, and that of orchardgrass 1.6-2.8 mg/g DW, respectively. The variation of the contents of Italian
ryegrass was in the range of 1.3-1.9 mg/g DW. And Mg contents of the forage plants were higher in summer
{July).
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6. In autumn (October and November ) native grasses such as D. adscendens and E. crus-galli contained
lower K contents (1.7-3.9 %), but higher Mg contents (3.2-10.1 mg/g DW) than the forages contained.
(Experiment 2)

From the results above, it is known that K contents ranged higher in younger forages in viewpoint of
growth stage and higher in spring and autumn, and that Mg contents ranged lower in spring. Therefore, the
mineral imbalance or hypomagnesaemic (grass) tetany can be triggered in spring or autumn, and more frequently
by such plant species as orchardgrass and Italian ryegrass with lower Mg and/or higher K contents than by
tall fescue. And it is suggested that the dominant native grasses in autumn such as D. adscendens and E. crus-

galli can contribute to the prevention of the tetany with higher Mg and lower K contents.
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Table 1. Chemical properties of soil on the experimental field"

Soil Organic Total Available Exchangeable cation CEC? oH

depth matter nitrogen P,0q Ca Mg K Na

(en) (%) (%) (me/1008) (me/100g) (me/100g) )

0-5 1.45 0.13 27 4.85 1. 47 1.16 0.06 7.6 5.5

5-15 0.88 0.08 - 4.36 1.18 0. 46 0.05 6.1 4.9

“Mean of 6 replicates of soil samples on June 22,

#CEC ; cation exchange capacity.
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Table 2. Fresh yield and species

composition of the plants grown in the orchardgrass meadow.

Sampling date

May 22, 1984 June 21 July 24 Oct, 1 Nov. 26
Yield(g FW/m?)! 3,910 1,069 538 1,601 461
+888* 166 +86 +174 +288
Species composition (%)

Dactylis glomerata L. 100. 0 98.1 100. 0 31.0 59.2
Lolium multiflorum Lam. 48.2 64.7 28.6 - -
Trifolium repens L. 8.1 27.0 31.5 17.7 44.0
Vicia sepium L. 37.9 - - - -
Digitaria adscendens Henry ' - 65.6 96.3 61.0
Erigeron annuus (L.) Pers. —-— - 10.3 29.3 87.3
Echinochloa crus-galli (L.) Beauv. -= - 2.5 65.5 63.2
Setaria glauca (L.) Beauv. —= - - 27.8 -
Stellaria alsine Grimm var. - - - - 4.0
Veronica didyma Tenore var. -= - - - 62.0

* Fresh weight per square meter.

*The value indicates the summed dominance ratio(SDR,),
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?'Mean = standard deviation(S.D.) of 6 replicates.

determined on the relative height and the relative coverage of the

, 1986) PRES] A ZAR4]7m}e} o
HiER 7L uf5 =) 2

B R

ool wels oAl 5 Aow o AAlch
ghaloi g FREUEol 4 2hebil 6RIKIS) BF i

ZelEES v, 10¥al ol 3 sl Mz (Erigeron

annuus (L) P) 8| §take] 6.3% & b4 Tobed
Preve) el FEel ®WB(L7-6.3%) - A2 Al*
2ol 4] Zabsl H2F el HEe W) (2.7-5. 9%)
sk oelsegh Aejdeh 7R (104, 118)dl S-H 57}
oL el ofAal whejol B BrELeL sl rho] 2e)gle
< I Bl 1.7-3.9% & 22 <79 HxE ¢
zFal 3.6-5.9%8. v} Ygte}l wleld o apCorehs
dhE x| 2| fidpEE (el 1) 8 A A= e v
Zorh Zre| B (& 3) % vadlnd Eop B 23
FOIAL L o] F Fo|Foll o| B 7] 2pE ol A
2ok, 7hEell (1049) A = =|ofl 2] Bis the|ghek
< Fuo whE o 42| FrhE 2ebx| sl
okel ol 1 Al lel] e SO e Ay
(% 3) o7t Bh= 7] (£ 2) W8 Ao u
of Al ek,

Sle] wlatell 4, fEFel EREA Ze)d S

A3l abE-z| 2} ] kg 4] 2gh A & x| 2] <



Table 3. Potassium contents of plants grown in the orchardgrass and the tall fescue meadows.

(mg K/g DW)
. Sampling date
Species Meadow
May 22, 1984 June 21  July 24 QOct. 1 Nov. 26
Dactylis glomerata 1. D» 57+9(31%  48+3(3) 44%2(3) 59£7(3) 390(3)
Festuca arundinacea Schreb. Fv 39+2(3) 4312(3)  42x0(3) 48£2(3) 38x0(3)
Trifolium repens L. D 42 (1) 45+1(2) 42%2(4) 50x1(2) -
” F — 42+1(2)  42+3(2) 49*1(3)  36+1(3)
Lolium multiflorum Lam. D 33+8(3) 35x1(3) 30%3(3) - -
" F - 27+5(3) - - -
Vicia sepium L. D 31+5(4) - - - -
” F 30 () - - - -
Digitaria adscendens Henry D - - 44+2(3) 3913(3) 26+4(3)
' o F - - 44%6(2)  31*k1(3)  22+2(3)
Echinochloa crus-galli (L.) Beauv. D - - - 27+2(3) 21£3(3)
o F - - - 224+13)  17x2(3)
Erigeron annuus (L.) Pers. D - - - 63+2(2)  44+1(3)
” F - - - 50 1) -
Setaria glauca (L.) Beauv. D - - - - 26 (1)
” F - - - 3713 22+2(2)
Veronica didyma Tenore var. D - - - - 21x6(3)
” F _ _ _ _ _
' Abbreviations D and F indicate the orchardgrass and the tall fescue meadow, respectively.
#Mean+ S.D. * Figure in parenthesis indicates number of sample used
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Table 4. Magnesium contents of plants grown in the orchardgrass and the tall fescue meadows?

(mg Mg/g DW)
Sampling date
Species Meadow
May 22, 1984 June 21 July 24 Oct, 1 Nov. 26
Dactylis glomerata L. D# 1.6£0.0(3) 1.940.1(3)2.7+0. 1(3) 2. 8£0. 3(3) 2.4%0.2(3
Festuca arundinacea Schreb. F3 2.010.2(3) 2.4£0.1(3)3.3+0.2(3)3.2+0.2(3) 2.7+0.23
Trifolium repens L. D 2.9 (1) 3.2240.2(2)3.340. 1(4) 3.0£0. 1(2) -
” F - 3.0£0.5(2)3.7+0.4(2) 3.3£0.3(3)  3.0%0.4(3)
Lolium multiflorum Lam. D 1.3%0.2(3) 1.5%0.1(3}1.9+0.2(3) - -
” F - 1.9+40.0(3} - - ~
Vicia sepium L. D 1.6+0. 1(4) - - - -
” F 2.0 (1) - - - -
Digitaria adscendens Henry D - -~ 2.7%0.2(3) 3.8£1.0(3) 10.1+1.5(3)
” F - - 142) 3.240.2(3) 6.220.4(3)
Echinochioa crus-galli (L..) Beauv. D - - - 5.8%0.2(3) 10.0£0.9(3)
” F - - - 4.710.1(3) 5.8%0.4(3]
Erigeron annuus (L.) Pers. D - ~ - 2.5+0.2(2) 2,240.1(3)
” E - - - 2.5 (1 -
Setaria glauca (L..) Beauv. D - - - - 4.2 (1)
’” F -~ - - 2.410.3(3) 3.320.002)
Veronica didyma Tenore var. D - - - - 3.940.9(3
” F - _ - _ _
""Meant S.D. * Figure in parenthesis indicates number of samples used.
3 Abbreviations D and F indicate the orchardgrass and the tall fescue meadow, respectively.
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