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Summary

Whole crop rice plants were made by the supplementations of 5ppm Chikuso I and 4% wasted syrup
into rice plants that these growing stages were yellow ripe and overripe stage, and were opened at April
(short term storage) and September (long term storage) in next year. By the use of supplementations, the
fermentation quality was improved at both growing stages and term storages. Especially, the improvement
effect of the fermentation quality appeared remarkably when the supplementations were utilized for the
overripe stage. The digestibility by using cattle tended to rise when the supplementations were utilized, but
its affect was weak. By the nylon bag method, the improvement effect of degradability by the utilization
of supplementations appeared on dry matter in the initial stage of culture. f-Carotene concentration was
remarkably higher in overripe stage than in yellow ripe stage. From these results, there is a potential power
which produces high-quality beef cattle when the rice plant was harvested for the overripe growing stage

for the preparing in the silage.

Key words : beef cattle, digestibility, fermentation quality, vitamins, whole crop rice plant.
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Table 1. Fermentation qulity of whole crop rice silage supplemented with Chikuso 1 and wasted syrup at yellow ripe and overripe

stages (short term storage).

Yellow ripe stage

Overripe stage

Non supplement Supplement Non supplement Supplement

SEM Stage Supplement StagexSupplement

Moisture (%) 64.7° 63.6" 48.8°
pH 4.69° 422° 6.49°
Lactic acid (%FM) 0.44° 0.61° 0.04
Acetic acid (%FM) 0.36° 0.4° 0.13°
Propionic Acid (%FM) 0.02° 0.01% 0.00°
Bytiric acid (%FM) 0.18 0.05 0.01™
VBN/T-N (%) 6.40° 3.26° 1.30°
Frieg's mark 18° 42 29"

V-score 81° 94* 100°

52.8° 0.6 sk ok
4.58° 0.07  * ok ok
0.46° 0.07 ok *k *k
0.36° 0.04 k% ek ok
0.00°  0.00  kx ok
0.00° 0.01 sk Kk k%
1.47° 033  kx $ok $ok

66" 8 e %

99 1 sk Kok ok

SEM: standard error of means, FM: fresh matter, VBN: volatile basic nitirogen, T-N: total nitrogen.

%, % 3k Significant at p <0.05 and p <0.01, respectively.
*2.¢yalues with different superscript letters differ (P<0.05).
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Table 2. Fermentation qulity of whole crop rice silage supplemented with Chikuso 1 and wasted syrup at yellow ripe and overripe
stages (long term storage).

Non Jlggizagﬁessigpiement Non suggli:r;‘llgztsg.%;plement SEM  Stage  Supplement StagexSupplement

Moisture (%) 66.8" 63.7° 51.9 53.9° 0.6 ok ok

pH 429" 4.20° 5.93° 421°  0.05 ok ok ok

Lactic acid (%FM) 0.79° 0.69° 0.04° 063>  0.03 Kk *x Kok

Acetic acid (%FM) 0.39" 0.58" 0.17° 0.61*  0.02 ok ok

Propionic Acid (%FM) 0.01° 0.01° 0.00 0.00°  0.00 ok ok

Bytiric acid (%FM) 0.28° 0.05° 0.01° 0.00°  0.01 Kk *x Kok
VBN/T-N (%) 8.04° 7.90a" 2.66° 425b°  0.67 ok

Frieg's mark 3% 42° 16° 65* 4 ok ok
V-score 74° 87° 99* 97° 2 *k * %

SEM: standard error of means, FM: fresh matter, VBN: volatile basic nitirogen, T-N: total nitrogen.
%k >k Significant at p <0.05 and p <0.01, respectively.

*bcy7alues with different superscript letters differ (P<0.05).

Table 3. Digestibilities and nutritive value at the feeding of whole crop rice silage supplemented with Chikuso I and wasted syrup
at yellow ripe and overripe stages in beef cattle (short term storage).

Yellow ripe stage Overripe stage
Non supplement Supplement Non supplement Supplement

SEM Stage Supplement StagexSupplement

Digestibilities (%)

Dry matter 0.4 82.6™ 82.7% 84.1° 06 * * ok
Crude protein 80.4° 82.4 83.3% 84.1° 0.8  * *
Ether extract 83.7 84.7 86.1 88.2 13 %

NFE 86.7° 88.5% 88.6" 89.5° 0.5 ok * ok
Crude fiber 673 69.7 67.8 706 1.9

NDF 65.2 68.7 67.6 702 1.7

ADF 64.5 67.8 65.9 69.4 1.7

Nutritive value (%DM)

DCP 13.2 13.4 13.4 136 0.1

TDN 79.3° 81.2% 81.4% 82.8° 0.6 kx * ok

SEM: standard error of means, NFE: nitrogen free extract, NDF: neutral detergent fiber, ADF: acid detergent fiber, DM: dry matter,
DCP: digestible crude protein, TDN: total digestible nutrients.

%, % >k Significant at p <0.05 and p <0.01, respectively.

*bcyalues with different superscript letters differ (P<0.05).

Table 4. Digestibilities and nutritive value at the feeding of whole crop rice silage supplemented with Chikuso I and wasted syrup
at yellow ripe and overripe stages in beef cattle (long term storage).

Yellow ripe stage Overripe stage
Non supplement Supplement Non supplement Supplement

SEM Stage Supplement StagexSupplement

Digestibilities (%)

Dry matter 75.0 76.0 79.7 78.3 1.2 *
Crude protein 74.8 77.1 81.2 78.8 1.7 *
Ether extract 82.1 82.2 85.7 84.0 1.8

NFE 83.0 83.5 86.4 85.3 0.8  *x
Crude fiber 53.4 53.5 56.4 55.0 2.6

NDF 50.3 52.3 58.1 54.7 2.4

ADF 51.0 52.3 56.6 53.1 2.2
Nutritive value (%6DM)

DCP 11.8 12.1 12.6 12.2 0.3 *
TDN 75.1 75.9 79.1 77.9 1.1 *

SEM: standard error of means, NFE: nitrogen free extract, NDF: neutral detergent fiber, ADF: acid detergent fiber, DM: dry matter,
DCP: digestible crude protein, TDN: total digestible nutrients.
%, % 3k Significant at p <0.05 and p <0.01, respectively.
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Figure 1. Changes in ruminal degradability of dry matter,
crude protein and neutral detergent fiber for whole
crop rice silage supplemented with Chikuso 1 and
wasted syrup.

DM : dry matter.
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Table 5. Ruminal degradation characteristics for whole crop rice silage supplemented with Chikuso 1 and wasted syrup at yellow

ripe and overripe stages in beef cattle (short term storage).

Yellow ripe stage

Overripe stage

Non supplement Supplement Non supplement Supplement SEM Stage  Supplement StagexSupplement
Dry matter
a 41.6° 38.8° 28.7° 28.1° 0.4 o o sk
40.5 35.0 37.9 40.8 33
c 0.0244° 0.0395° 0.0707° 0.0798*  0.0051 ok * sk
atb 82.1° 73.8" 66.6" 68.0" 3.1 ok *
ED 53.8 53.7 50.9 53.1 0.8 *
Crude protein
a 54.1° 57.5° 36.8 48.0° 0.6 o sk sk
b 30.3° 25.9° 39.8° 33.6" 0.8 o sk %
c 0.0499° 0.0629™ 0.0961" 0.1087°  0.0089 ok ok
atb 84.4° 83.4° 76.7° 81.7° 1.0 ok ok
ED 68.4° 71.8° 62.9 71.2° 0.4 ok ok o
Neutral detergent fiber
a — 5.1° 6.1° 10.3° 0.9 * ok
b - 16.5 54.9 442 30.9
¢ - 0.0079 0.0099 0.0216  0.0045
a+b — 215 61.0 54.5 31.0
ED — 16.2° 14.8° 22.6" 1.7 * %

SEM: standard error of means, a: rapid soluble fraction (%), b: slowly degradable fraction, c: rate constant of disappearance for b fraction
(/h), ED: effective degradability = a+bxc/(c+r), 1: rate of passage assumed at 0.05/h.

% 3k Significant at p <0.05 and p <0.01, respectively.
sbedyralues with different supersript letters differ (P<0.05).

Table 6. B-carotene and a-tocopherol contents in whole crop rice silage supplemented with
Chikuso 1 and wasted syrup at yellow ripe and overripe stages.

Yellow ripe stage

Overripe stage

Non supplement Supplement Non supplement Supplement

Short term storage

f-carotene(mg/kgDM) 25.2
a-tocopherol(mg/kgDM) 69.6
Long term storage

B-carotene(mg/kgDM) 533
o-tocopherol(mg/kgDM) 34.5

34.0 33 7.9
94.9 352 53.7
41.1 5.7 6.1
120.5 33 61.5

DM: dry matter.
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Figure 2. Correlation between lactic acid and vitamins
(B-carotene and a-tocopherol) in whole crop

rice silages.

FM: fresh matter, DM : dry matter.
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