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(etmy | % B 44 P Ca O i I A
1 8,290 1.448 — — - 2,190 197 3,220
I 2 6,470 1,130 - — - 1,610 318 | 2,980
3 4,810 810 — - — 1,300 33 | 2,030
1 8,060 1,408 - - 5 1,690 445 3,490
i 2 6,390 1,116 - — 5 1,380 421 2,920
3 5,010 875 - - 5 1,155 500 | 2,330
1 9,610 1,679 - 15 5 2,220 707 3.830
m 2 6,880 1,202 - 15 5 1,380 509 3,280
3 6,360 1,11 - 15 5 1,590 511 2,620
1 7,450 1,302 300 — 5 2,100 657 3,230
)\ 2 5,070 886 300 — 5 1,730 438 | 2,200
3 4,730 826 300 — 5 1,870 468 | 2,150
1 800 - 300 — 5 1,190 130 320
v 2 650 — 300 - 5 1,110 421 320
3 390 — 300 - 5 475 179 290
1 2,145 (450) (300) — 5 1,220 543 470
VI 2 1,250 (570) (300) — 5 1.000 162 440
3 1,180 (620) (300) — 5 1,080 133 200
e b 1 4,926 772 487 - - - 23 | 2,216
2 1,781 772 196 — — - 336 2,076
b7 3 5,394 772 359 — — — 387 | 2,280
4% B.T.S. GRS RO LR
W | swmmw |emn|vme|xantm W] NFE (& #|K 2
B.T.S. 1,139 | 1.014.5 134.6 75.4 610.4 194.1 89.0
B.T.S. % 386 271.3 59.0 15.9 149.5 6.9 104.0
RAM e owm — | 7432 75.6 59.5 | 460.9 | 147.2 | —15.0
Mot g - 73.3 56.2 78.9 75.5 75.8 -
B.T.S. 1,133 |{1.009.2 133.9 75.0 | 607.2 193.1 83.5
B.T.S. 3 455 298.0 61.8 19.5 164.5 49.2 150.1
éa ok & - 711.2 69-1 55.5 H2.7 143.9 | —61.6
i ok & - 70.5 51.6 74.0 72.9 74.5 —
] B.T. 772 647.0 89.40 12.00 471.3 74.3 73.3
: 1% 447 378.2 | 69.90 17.3 247.2 43.8 23.5
B.T.+8 | it — | 1,025.2 159.1 29.3 718.5 118.1 9.8
i b3 347 300.4 37.6 24.4 167.6 70.8 23.5
ol e & - 724.8 121.7 4.9 550.9 47.3 73.3
Mok ® - 70.7 76.4 16.7 76.7 10.1 75.7
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Moo | mmomw |wmm |t |kan|n | NrE (oK%
iz A 613 519.1 29.8 26.4 267.9 195.0 35.9

© 300 253.8 16.9 11.6 165.9 929.4 15.8

TN + % at - 772.9 76.7 38.0 433.8 224.4 51.7
&3 313 269. 4 95.6 16.6 139.6 87.6 41.7

A (P — 503.5 51.1 21.4 294.2 136.8 10.0

A (A - 65.1 66.6 56.3 67.8 61.0 19.3

W 1 978 | 1.022.7 66.9 41.4 396.9 517.5 10.2

k-] P 300 265.6 30.1 9.3 196.3 29.9 8.3

R 3t — |1.288.3 97.0 50.7 597.2 | 547.4 8.5
K 479 383.4 44.8 19.1 192.9 126.6 51.6

o f - 904.9 52.2 31.6 404-3 320.8 -3.1

W ok # — 70.2 53.8 62.3 67.7 58.6 6.4

B.T. (4) | TsusomaTsu — 78.1 ] 57.6 26.9 ] 85.3 63.5 | —12.4
Troblako | BRUNE - | 76.6 | 61.2 22 | 849 66.5 48.2
B.T.S. " — 68.4 59.6 53.5 69.0 72.0 29.0
B.T.S.+Ca " — 63.4 59.8 54.5 744 61.0 29.2
B.T.S. 3 1 | — 69.0 | 56.8 | 65.2 73.0 70-8 —
B.T. ¥ 3 | — M4 | 67.0 l 21.8 81.0 51.8 —
w o oa | W v | — | o6 | 02| 593 67.7 59.8 -

® 5% B.T.S. gm0 P, Ca, Mg oY
3 HE 7S W (8) H W A (B) . ,
war| g |— T - g | s
BS. [t jgs | oo | ar | x| ® |

B.T.S. l.ﬁli - —| - l.Gli 2.11‘ 0.02 2,13 -—0.52] 32.3
B.T.S.4+Ca 160 — - | 160 233 0.0l 2.34 -0.74 46.3
B.T.S.+Ca+P 1.8 — — 486 6.74 5.25 0.0l 5.26| 1.48]  22.0
B.T.S.+%+Ca ra2d | 36 —| 508 448 o001 449 o059 116

WA +15+Ca —| o0.72| 3.66 —| 4.38 3.57 o0.02] 3.59 0.79] 18.0

Pl i+ 3854+ Ca —~| 1.09 1.08) —| 2.24 1.70 o.01 1.711 o0.53 23.7
W —| 000 —| —| o9 2.5l o0.0f 257 —1.67 186
B.T. 2.2l — —| = 2420 3.37 o0.02 3.3 —0.97 0.0
B.T.+%5% 1.6 —| 5.371 —| 7.03 7.36 o0.01 7.37] —0.31 14.8
B.T.+%%+Ca 1.58f — 5.374 —| 6.95 6.62 0.0l 6.63 0.32 4.5
B.T.S. 23.0f —  —| —|e2s.94 15.97] o0.08) 16.03 7.91 33.0
B.T.S.+Ca 23.82 —| —| =2.0/25.8] 1873 o.i0] 18.83) 6.99 27.1
B.T.S.+Ca+P 27.98l —| —| 2.0l20.08 2148 o0.08 21.56] 8.42] 28.3
B.T.S.++Ca 2110 — 0.2 2.023.38 16.31 0.08 16.40| 6.98 29.7
R+ E+Ca — 2.81l 0.28 2.0 5.09 3.76l 0.07 3.83 1.26 24.8

Ca | Wi +#%z+Ca —| 3.3 0200 —| 554 473 016 489 0.65 1.7
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i 11 i14 B (8) g O (8 .
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BTS. | ¢ |®BF| Ca | ® o OK ot
AT — 2.54 — — 2.54 3.15 0.07’ 3.22! —0-68' 26.8
B-T. 8688 — —| —| 8.68 9.23L 0.08 9.32 -0.63 7.3
B.T.+% 7.03% —| 0.880 —| 7.94 7.66 0.14] 7.80 0.13| 1.6
BT +§%+Ca 6.70, — 3.09l — 9.790 9.0/ o0.100 9.1 0.68 7.0
B.TS. 66] — — - e84 3.3 1l 447 207 37
B.T.S.+Ca 661 — —| —| 8.61 4.20; 0.36 4.56 2.05  31.0
B.T.S.+Ca+P 7.6 —| — - 7.7 6.43 0.52: 6.95 081} 10.4
B.T.S.+#+Ca 5.85] — 3.32i —| 9.671 5.77 0.36' 6.13 3.54  36.6
WE+E4+Ca —| 0.93 3.82 —| 4.75 0.55 1.16 1.7l 3.0 64.0
Mg [ R+ KL +Ca —{ 2.48 1.07] —| 3.85] 0.8 0-36" .21 2.64 68.6
LA — 1.888 — —| 1.86 0.81] 0.2 1.02l 0.8 45.2
B.T. 4.08) —{ — —| 4.0, 3.14 o.44] 3.58 0.47 10.3
B.T.+ % 4.53) —| 2.15) —| 6.68 5.26 0.760 6.02] 0.66 9.9
C.T.+%+Ca 4.3 —| 2.5 —| 6.46] 4.90 0.9sl 5.880  0.58 8.9
i) 1. P2 Na:HP; <29, Ca it CaCO; ofiicd 5o
2, Ggf, BT, BT+, BT.+8+Ca oBerid ko 203888 L 220
HE6® BT.S.0oECrt P ol
o & | I (8 o )
i) 5 e HRECa | s car g
Ca ‘;ymec;:l P | Mg
B.T.S. 23.94 15.51 1.61 6.64 14.9 9.6 9.6:1:4.1
B.T.S.4+Ca 25.82 16.20 1.60 6.61 16.1 10.0 | 10.0:1:4.1
B T.S.4+P4Ca 29.98 16.78 6.74 7.76 4.4 2.5 2.5:1:1.1
B.T.S.+%+Ca 23.38 14.74 5.08 9.67 4.6 2.9 2.9:1:1.9
W7Hx BT.S.OEKE
A EnE (?il’.‘_i’!_-’i':_' MEECa | 88 08 TR | OIS
Bl f | Ca ¥y (it % |Tsta TG | O—-@| AHH
)] @|% O—-®| % ©\ % ®
41 B.T.S» 1-356 1.779 0.790 0.666 | 2.781 1.235 0.121 | Ca 3
*M B.T.S. 2.060 1.638 0.727 1.333 2.141 0.951 1.109 "
" 2.056 1.911 0.818 1.208  2.684 1.192 0.864 "
" 2.191 2.232 0.991 1.241 | 3.165 1.405 0.786 "
n 2.011 1.586 0.704 0.882 | 2.965 1.316 0.695 ”
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W8 & AL Ca RB¥OEEMALMNME (8)

T i P B.T.S. it JH Ml B.TS. + Ca
E® e | v 23 ®m| 1|2 |3 [¥u
1 R T SRR 23.71) 18.50| 13.76 18.66, 26.92 21.34] 16.74] 21.66
2 AR P HM: Ca 10.97]  8.21 6.11 8.44 11.95 9.47 7.43 9.61
3 Frh B RS 11.19  8.31 10.08 9.87, 13.10 15.30! 13.66 14.02
4 Frh A stk Ca 5.20  3.70  4.48 449 5.82 6.79 6.07 6.22
5 #ehid Ca 21.00, 12.76] 14.16/ 15.97 18.03 17.21] 20.94] 18.73
6 Frblelit Ca 5—4| 15.71 9.08 9.68 11.48 12.21| 10.42] 14.87] 12.5]
7 Ak Ca 30.44] 23.75] 17.66 23.95] 31.60, 25.46 20.39] 25.81
8 Skl Ca 7—-2| 19.47 15.54) 11.55 15.51] 19.65 15.99 12.96] 16.20
9l HCa 3.76) 6.48 1.87, 4.03 7.44/ 5.57 —1.91 3.69
10 b ARG 2-4 5.68  4.51 1.63  3.95 6.13 2.68 1.36 3.39
11 FHIHE Ca 8 +10{ 25.15] 20.06 13.18°  19.46 25.78' 18.67] 14.32 19.59
12 KifE@ etk L7 Ca 4 — 2| —5.68 —4.51] —1.63 —3.95| —6.13 —2.68 —1.36 —3.39
13 SRS G Ca 3.24 2.53 2.32? 2.70 4‘831 3.83 3.00] 3.89
14 RERRcyaTs Ca 13-120 892  7.04 3.95I 6.65] 10.96  6.51| 4.36 7.28
15 it oiEmE 20.07, 15.84 8.89 14.96 24.66 14.65| 9.81] 16.38
16 TERRIEIER 62.70, 65.50 46.80 59.70, 65.20 48.90 41.80, 53.08
17 I Ca 9-12 9.4 10.99 3.50 7.98 13.57 8.25 —0.55 7.08
~— L I B.TS. + Ca + P B.TS. + # + Ca
N et N INCI IR 0 RO R REN
1 FIR PR R RR 37.481 26.84{ 24.80 20.71 25.250 17.18] 16.03 19.48
2 filteh ARtk Ca 16.64 11.92 11.011 13.19, 11.21 7.63f 7.12  8.65
3 Fr R RERE 28.82 23.05: 26.78 26.22! 21.19 14.83 22.47 19.50
4 bRt Ca 12.80] 10.23 11.88, 11.64f 9.4 6.58 9.97  8.66
5 Fra Ca 26.14 19.21i 19.09 21.48 20.71} 13.29 14.93 16.31
6 FchiEg Ca 5—4| 13.34| 8.98 7.20, 9.84 11.30] 6.71 4.95 7.65
7 ki Ca 37.290 27.27, 25.35 29.97] 20.65 20.90, 19.64 23.39
8 Flkhhiligk Ca 7-2 20.65 15.35 14.34 1678  18.44 13.27 12.52 14.74
98 HCa 8-6 7.3  6.377 7.14 6.94 7.14] 6.56 7.57, 7.1l
10 Feh IR Ca 2-4 3.8¢4 1.69 —0.88 1.55 1.80, 1.05| —2.85 0
11 FIRTfE Ca 8+100 24.49 17.04 13.46 18.33 20.240 14.32  9.67 14.74
12 KEByAnthc L7 Ca 4 -2 —3.84 —-1.69 0.88 —1.55 -—1.80 —1.05 2.85 0
13 KISV REM it Ca 6.95 4.98  4.60;, 5.51 5.92 4.03 3.76] 4.57
14 FEREREC 4 RT5 Ca 13-12 10.79 6.677 3.72 7.06 7.72 5.08 0.91] 4.57
15 LitoigREnt 24.28 15.000 8.37 15.89 17.37 11.43  2.05] 10.28
16 fERE LS 45.70 39.50, 23.90, 37.70, 45.00, 43.6 8.40 34.50
17% ¢ Ca 9—12 11.155 8.06 6.26 8.49 8.94 7.ﬁj 4.72  7.11
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¥ 3 422 | 511 | 12.56] 61 | 2.620] 9.58 251 | 315 | 07| %
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MB B3} 63,000 (10,691) |117.0 (23.4) 0 "
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T | re 2R e 1.25 1750 161 1.70 1.7 170 1.9
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Summary

Farmers usually feed cows a great deal of beet
top, before it would fall into decay. However,
overfeeding of beet top causes mineral metabolism
disturbance, aphosphaemia, diarrhea, ketosis, and
parturient hemoglobinurea of dairy cows etc.

The writers have already reported that these
physiological difficulties would be caused mainly
by direct and indirect activities of oxalic acid and
saponin.  Oxalic acid and saponin in beet top
decrease in silage fermentation.

Therefore, the purpose of the present study is
to determine whether these difficulties can be
overcome or not, when cows are fed with beet
top as silage. Cows were fed beet top silage ad
libitum, in comparison with mineral metabolism
and digestion tests carried out at the same time
in sheep. Furthermore, information was gained
about addition of chemicals when ensiled.

As the results, physiological difficulties caused
by feeding of beet top were all relieved, so it
may be said that feeding of a great deal of beet
top silage is satisfzctory available.

However, beet top silage is an P—deficient feed,
50 it is necessary Lo supplement a moderzte amo-
unt of P-rich feed {concentrate and bone-mesl),
Without it was observed P metabolism difficulty.

Because beet top silage richly includes free-Ca
based on decomposition of oxalic acid during
fermentation, there is no necessity to add Ca.

At filling beet top into silo, because sodium
metabisulfite inhibits fermentation and so less
amount of oxalic acid decomposed substance
results. This is unsuitable.

In the case of the method of adding 1%
superphosphate of lime, less oxalic acid decom-
posed substance is yielded than in the fermentation
silage method, but it is the most effective to
decrease the amount of water soluble oxalic acid.

From the facts above noted, it may be concluded
that it is necessary to combine beet top silage
with other feed (concentrate, hay ctc.) rather than
to Jimit the feeding amount of beet top silage.





