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Studies on Silage-Making.
VI. The Effects of Glucose as an Additive (1).

Hiroshi SutoH, Senji UcHipa and Hisao YASUNORI

The authorsV® have already published a few reports on silage-making with some
additives. In this paper the effects of glucose have been investigated using the follow-
ing materials :

(a) with addition of 2 % glucose to the ensiled materials, chinese milk-vetch and
Ttalian ryegrass and (b) without any additive (control).

The changes during the storage were carefully observed and the quality was inves-
tigated by estimation of odour, taste, color, tactile, palatability and chemical composi-
tion of the silage made. Moreover the digestibilities of these samples were respectively
determined by using goats and rabbits.

The results obtained are summarized as follows :

(1) The glucose-silage was generally superior to the control-silage in quality, the
former showing less loss during the storage than the latter. Namely the properties of
glucose-silage and the control-silage of chinese milk-vetch were 4.13, 4.46 respectively
in pH value, 4.70, 3.10 % respectively in lactic acid content and 0, 0.35 9 respectively
in butyric acid content.

(2) The glucose added silage seemed to be the most palatable feed to various ani-
mals (cf. Tables 6 and 17).

(3) The digestibilities of the glucose-silage were higher than those of the control-
silage. Average digestibilities of the glucose-silage and the control-silage of Italian
ryegrass, given to 2 goats, 2 kg daily per head as the only feed for 14 days, were 60,
48 in organic matter, 48, 37 in crude protein, 61, 54 in crude fat, 57, 34 in N-free
extract, and 66, 61 per cent in crude fibre respectively.

(4) The conservation of pro-vitamin A during the storage was better in the glucose-
silage than in the control-silage. Pro-vitamin A content was 3.41 mg/100 g in the
glucose-silage and 2.51 mg/100 g in the control-silage of chinese milk-vetch.

The conservation of pro-vitamin A in the glucose-silage was 92 % while that in the
control-silage 64 per cent.

(5) The average composition of dry matter of the chinese milk-vetch silage and
the Italian ryegrass silage was 17.2, 3.0 % respectively in digestible crude protein and
57.3, 43.1 % respectively in total digestible nutrients.

Furthermore the investigation is being carried out on the application of silose (a
mixture of glucose and rice bran or wheat bran) to the farmers’ silos, determining the
proper amount of glucose, and its economical advantages.
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FAV—TORY B L EEB

LYY Ar—Ui, WRXI624E8 B9 H (EE%s8 RH), mRiXiZ8 528 (EEE
107 HE) KB o1,

FNENEHTO3BichY, pH iz 4 5 2% pH 2 — 22— % b CREL, AKED,
EROFERY, oz I VAP RO REECEN, »OEBEREICKLD LIFEER,
YFBIO S FICLBELERBREB L.

AZNVTY 54752 F A~ d, BRI BT IE, 196249 F 18 5 (HE% 110 B
B, BRI BT, 100828 (EEEI4HEE) DB UABEBL, LyryryfLr—yu
D& ERBICERAICHE L.

I. RERERBLUER

1. L4911 — (Chinese Milk-Vetch Silage)
MBIV Y F O5iRRE Table 1 0k 5TH 3,
Table 1. Chemical Composition of Chinese Milk-Vetch

Pro-vitamin A

. Crude | Crude | N-free | Crude | Crude
Moisture protein fat extract | fibre ash Caroteueg Crypto- J Total
| xanthin | Oi B
% % %, % % %| ™% m3%|  mg%
Fresh 90.3 2.3 0.4 4.3 1.9 0.8 3.58 0.26 3.84
After wilting 74.0 5.4 1.0 11.4 5.7 2.6 3.48 0.18 3.66

zhick - T, HEER (Wilting) K o I VAORKRYOEE £S5 EBmLNE. N
WEZOSERZEYE 39.59mWB T, HEICL T BWHBICFDEHREETTE. DBDTA
EHEO VY P OFBEREEYOEF Y0 HICHT 553 2.1 THEH, 7 FolEL 2 %R
T5E, TOEEF 2.5 CHRESINALI SRS,

HEMO TN LRSS, TONERERICENTHRKX 3%, RINK 97 %, Bficsn
THRR 74 %, RINK 8% T, WENLBEMESNTCATOE, EERRFARE S 1L.8%Th
of:.

SEREEICET S pH BB LUOERBOESL S, REOHEEHKTEIL Table 2 0k5ThH
%,

Table 2 OfERIC X2 &, pH T, RMXKEEBENLHETICH -7, ABOSEREINX
MTBRICHE LT, BERBIIEERICA LN, RNKTRASILIEH 72,

ZORER BRMXO 100 STHA2OIKK/ LT, WHRKIE 72 87T, AXOKEMICEZDH 5 C
EERLTNS,

T EEO—ADBREL pH-ERET X2 BEEEORRIZ Table 3 k3T, 2D
FERRIL Table 2 O#ER E X —%K T 5.
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Table 2. The Quality of Chinese Milk-Vetch Silage

. . . Color
. . ; Lactic | Acetic | Butyric | Total . - ’
Silage Layer |Moisture| pH noid acid acid acid Evaluation of water
: extract
Top 71 4.52 3.29 0. 31 0. 49 4.09 70 Good 7-17-4
Middle 71 4.41 2.96 0. 67 0.31 3.94 73 ” 7-17-5
Control
Botiom 70 4.45 3.04 0.78 0.26 4.08 73 ” 7-15-5
Average 71 4.46 3.10 0.59 0.35 4.04 72 ” 7-17-5
Top 69 4.12 4.55 0.73 0 5.27 100 Excellent | 7-18-5
Added | Middle 68 4.08 | 4.69 | 0.67 0 | 5.36 100 ” 7-18-4
glucose Bottom 70 4.18 4.87 0. 65 0 5.52 100 ” 7-18-6
Average 69 4.13 4.70 0.68 0 5.39 100 ” 7-18-5
Table 3. The Quality of Chinese Milk-Vetch Silage
(Appraisal by means of pH and Sense)
Evaluation
Silage Layer
pH 1 Mark H Odour { Taste ‘ Color ‘ Tactile ] Total ‘ Class
Top 4.5 23 9 9 8 58 | Satisfactory
Middle 4.3 40 9 8 9 75 Good
Control
Bottom 4.4 30 9 9 9 10 67 Good
Average 4.4 30 9 9 9 9 67 | Good
Top 4.1 60 10 10 9 10 99 | Excellent
Added gl Middle 4.0 60 10 10 10 10 100 Excellent
ed glucose .
& Bottom 4.1 60 10 10 10 10 100 | Excellent
Average 4.1 60 10 10 10 10 100 | Excellent

P

w\
¥

SEONTE, BEMICBTE s kR Table 4 L3 TH 3B,
Table 4. Nitrogen Distribution of Chinese Milk-Vetch Silage

. Total Ammoniac | NH;~N Amino Amino N
Silage Layer nitrogen nitrogen LN X100 niirogen | Ammoniac N
o7 o7 7
Top L 1.007% 85, 9% 8.5% 239. 6% 2.79
Middle 0.911 86.3 9.5 232.9 2.70
Control
Bottom 0.99%96 96. 4 9.7 232.7 2. 41
Average 0.971 89.5 9.2 235.1 2.63
Top 0. 951 69.0 7.3 189. 4 2.75
Middle 0.993 71.9 7.2 211.5 2.94
Added glucose
Bottom 0.924 80.1 8.7 236.5 2.95
Average 0. 956 73.7 7.7 212.5 2.88
|

Table 4 OHRELZE, WRED ABRICHTEIT VE=VYEEZDOLENNTND 10%
LT, a/ﬂﬁﬁwﬂﬂﬁwm@otC&@mbfméﬁ IhEFEEZEEL, EIEEAR
FEOKDERIC LD THAS. LErLHAROIEKETE, SHRED & v 7 O RBTEINK
EDEEZNTEERLTVAE, THRHLE, RMRO TryEoyEEXRLRIZ WEROENLD
B, TYvE=TEERCHT A7 I/ BEZDEARES D, COE»D L 7 FulERNosE

WRDOLND.
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OEI, TELEOHAV—VDTO LR IVADEREZBCRY, BEEICHETIRELZRT
& Table 5 pXHTH5B.

Table 5. The Content and the Yield of Pro-vitamin A of Chinese
Milk-Vetch Silage.

Content (mg9%) Yield
Silage Layer Crypto-
Carotene wamthin Total Ensiled Recovery %

Top 2,584 0.253 2,837 g g
Middle 2,016 0.342 2,358

Control 4022.7 2567.2 63.8
Bottom 1,992 0.335 2,327
Average 2,197 0.310 2,507
Top 3,122 0.226 3,348
Middle 3,352 0.172 3,424

Added glucose 4022.7 3710.2 92.2 .
Bottom 3,255 0.193 3,448
Average 3,210 0.197 3, 407

Table 5 O #ERE £ 21T, Yoz I VAOSHIT WK 2.5m%7% 100 L35 &, RINK
3.4mg%i 136 ORI &L - T, HWHEIC W3 REE 5T 2E, IRXIE64%T, BK
B92%EBY, BIMTE -T2 RBEL S RAFINT Licii s

FAV—VDhuF U EBE, LY - REK - 4 2 BHE hvﬁfb Vo AT E RN L A
FNTEEEDTHED, 7FVIBEORNCBVTOHROH I EBHMENE.

CNSH A V=IO LIFEBROMERIE, Table 6 DL 5> TH 3B,

Table 6 D Table 6. Palatability of Chinese Milk-Vetch Silage on

Ricks s, & Various Animals.

XD A LV —

SIS £ L Silage Layer | Cattles | Sheep | Goats |Rabbits Notes

— DI LT Top +H e + + # ate with gusto

U A 75 Control Middle -‘H— +H -+ H + ate normaly

4 Bottom 1+ + +H -+ -+ ate narrowly

z. did i
%4E$EUE Top H I # H <+ did not eat quite

7™ Added glucose | Middle e H# HH +

DEICZHED Bottom | 4 H H +

R FBE

O 2EHOHE w3 Fiz X B Total collection method 1z X 2 E{LEEED 58T Table 7, 8 0 &

Table 7. Digestibility and Digestible Nutrient of Chinese Milk-Vetch
Silage without Any Additive

Dry Organic | Crude Crude | N-free Crude & Crude True

matter | matter | protein fat extract fibre ‘ ash protein

Composition ’ 23.93%| 21.00%| 5.66%| 1137 5.34%  5.83%| 2937 2.5%
' A 56.2 | 60.3 | 73.1 68.9 | s58.6 | 48.7 — | 4.3
Digestibility B 57.6 | 61.5 | 72.6 | 8.0 | 59.0 | 53.0 — | 349
Average |  56.9 } 60.9 J 72.8 } 68.5 ) 58.8 } 50.8 ; — } 38.1

Digestible nutrient ‘ 13.62 | 12.76 ! 4.12 ‘ 0.77 ‘ 4.90 ‘ 2.98 l — } 0.96
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Table 8. Digestibility and Digestible Nutrient of Chinese Milk-Vetch
Silage with Added Glucose

Dry Organic | Crude Crude N-free Crude Crude True
matter | maiter | protein fat extract fibre ash protein
4 L /. 74 /
Composition 25. 41 /001 22.30%  5.52% 0.95%| 9.82%| s01%| 3.09% 3.40%
A 58.2 62.4 69.1 60.5 62.1 57.1 ‘ — 54.4
Digestibility B 56.5 61.1 61.5 | 54.0 62.0 60.3 | — 42.1
Average 57.4 61.8 ‘ 65.3 57.3 62.1 58.7 { — ] 48.3
Digestible nutrient 14.58 13.79 ‘ 3. 60 0.56 6.10 3.53 ’ — l 0.16
AITH5. Table 9. Digestible Crude Protein and Total Digestible
o R Xk DCP, TDN Nutrient of Chinese Milk-Vetch Silage
D& LB L TRT & Table i
& - Silage ’ D.C.P.(%) | T.D.N. (% ‘ Notes

Added glucose 3.60(14.2) | 14.49(57.0) | Dry matter basis

9DES>THE. |
iR L, Ay Conwl ’4JKMD 1ammaw< )

OBILFEEIRNESDT I
B, M2 YoV EOBIERZRME DR S B8 REOHRERLTN S, CORRRRRET
£%. WMEROFAV—YD TDN [ZIE EAEEDIETP T

BB TR o e v FICX BHILEHEBORRIZ Table 10 DX 5TH 3.

T ORERD Table 10. Digestibility of Chinese Milk-Vetch Silage on Rabbits
5, wHFIC
2 ) Silage Organic| Crude | Crude | N-free | Crude | True
L BEEHO g matter | protein | fat | extract | fibre | protein
HLRE Y+ A 47.0% 69.4%| 50.9%| 49.1%| 21.8%| 34.1%
WL BHME  control | Digestibility B 48.0 | 73.3 | 53.0 | 49.7 | 20.4 | 44.9
L H10%F Average | 47.5 | 71.4 | 51.9 | 49.4 | 21.1 | 39.5
REME LN &S y
BEi A 49.8 65.3 49.5 51.7 32.4 46. 4
DHBB. LD pdded Digestibility B 51.8 | 68.7 | 54.9 | 54.9 | 30.6 | 53.2

LT, 7F9 glucose
ey A v
—VOHELREOFNCEE, YFREIAZERERIEBRTHS, Hx v vy HOBELEDS, TN
KD S BMECEREBLCELYFILLAEBOBRE T 5.

YXDOEATH v FOBATYd, UREEEYSHEHOEIER, 7 F vERNY 4 v—
D OFBERM A L —Y XD b E»D

2. AgYVT7>54 55 RYA L — (Italian Ryegrass Silage)

MhA42Y 77477205 #ERIE Table 11 0 X5 Th 3,

Table 11. Chemical Composition of Italian Ryegrass

Average| 50.8 [ 67.0 | 52.2 | 53.3 | 31.5 | 49.8

Moist Crude Crude N-free Crude ‘ Crude True Pro-vitamin A (79%)
OISLUTE | 1otein fat extract fibre | ash protein Carot Crypto- Total
(%) %) (%) (% M) (98) “*TOMC | xantin | "™
78. 41 ‘ 1.87 0.65 \ $.99 } 6.97 \ 2.1 } 1.57 ) 3.306 0.153 3. 453

TaERIVASHBHEERBLR A2 VTV IATTABETHD, 4 V—YDHEIK
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i Table 12 0 L3 TH 3. Table 12. The Yield of Italian Ryegrass Silage
Table 12 OERIcX 2 &, BERBITEN - i . Oozed
b, BRICELTS, RINE ORI, Silage Wexgh/t ~ Volume/a ‘ Spoﬂaie ! juicz
- 7 % | % %
SRR LTE c epmsn g, 3 Sl vl IR IO e
96 77 2. 0
hb HBXD 95 B LT, RNKE of geoe

9% % T, FRTIEBBICHLTTHT, 520 %0EZRLI.
O¥IC, KWAICHT 3 pH Mk LUERBOENERID, RAOHERRI Table 13 ©
£95T, pH-EREICX 2HEEOFRIT Table 14 0 X5 TH 5. ‘
Table 13. The Quality of Italian Ryegrass Silage

. . . Colour
. Lactic | Acetic | Butyric | Totol
Layer Moisture] pH acid acid acid acid Mark | of water
! extract
%4 [o24 [24 [224 az
Top 77% | 5.05 1.487°| 0.4977| 1.87°| 3.847¢ 35 6~14-4
Middle 78 4.96 1.68 0. 51 1.86 4.05 35 ”
Control
Bottom 80 5.06 1.61 0.66 1.74 4.01 30 ”
Average 78 5.02 1.59 0.55 1.82 3.97 33 ”
Top 73 4,28 2.14 0.16 0.63 2.93 60 7-18-3
Middle 75 4,21 2.02 0.10 0. 68 2.80 60
Added glucose 7
Bottom 76 4.30 2. 46 0.26 0.99 3.70 58 ”
Average 75 4.26 2.21 0.17 0.77 3.15 59 ”
Table 14. The Quality of Italian Ryegrass Silage
(Appraisal by means of pH and Sense)
Evaluation
Layer } -
pH Mark || Odour t Taste | Colour ‘ Tactile H Total ‘ Class
Top 5.0 0 3 3 3 4 16 Inferior
Middle 4.9 0 3 3 3 4 16 ”
Control
Botiom 5.0 0 3 3 3 2 14 ”
Average 5.0 0 3 3 3 4 16 ”
Top 4.3 40 7 8 8 4 72 Good
Middle 4.3 40 8 8 8 9 73
Added glucose ' i
Bottom 4.3 40 7 7 7 8 69 ”
Average 4.3 40 7 8 8 9 71 ”

Table 13 OHRICEEE, TErEo 41— 0 pH BHBRIC BT5.0255R1L, B
BeiEd L8BITEL, REMPHEDILBNEDTHEI 2R UL, CHEILTEMR S
THRETHHEFTVZLNDDT Ho7ch, pH M 4.20 TABSENWERIDGE L,
BREAERHBEOEELTT, &RM0RHETT, BCEFN O Thol., ZOAMO 2
BH30 AT, Ao FIBRNOSESHOOLNTNEIEERTEDTEH 3.

A2)VT Y5477 25FBcE 284, vXREIDIREADH A L—UBELNIC N
BEICD0TR, 9Tl ECATHEMNY, HEORSLANC, HDORE - il o
RFPZOREEZFET2BERICMbD 27D TEHEH .

Lk, COEES, pH-ESEIC I 3 HEERET T - cd, vy y 4 v—Uiakd, 1t
FHRICH, DROEAROEDSHREN 70, FHRBELZE20 LIF2HEILEDRI, S
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HBE, DH-ERECLZEENIDFEYREEZEZONS, 2 LT LENCTHEEDRE D
A V-5, pH-Biekic Xk 3 & &3, SHOHEEETEILH5TH 5.
EROIVER DS RIT Table 15 X5 TH 5.

Table 15 @ Table 15, Nitrogen Distribution of Italian Ryegrass Silage
Lk +HHH -
MR, HHK Total |Ammoniac rNHs-N Amino Amino N
> Y i i o | i 1 S
BN TIZ, £ Layer mtroge/ax;/ ; mtr(oﬂfgeg];/ )i TN %100 mtr(o%e% Ammoniae [
Zs g ]
ERICHT BT Top 0.348 89.84 25.8 60. 56 0.67
vE=TREESR Control Middle 0.352 71.50 20.3 69. 09 0.97
e o on
B 25 %BE IR e Bottom 0.359 100. 39 27.9 70. 44 0.70
L, 2OEH»DS Average 0.353 87.24 24.7 66.70 0.78
REELRE & Top 0. 351 31.22 8.9 59.19 1.90
b T Middl 0.334 29.20 .7 57.57 1.98
"o e cen Added glucose B1 . 0.359 36.83 3 62.05 1.68
Z)‘ ChLCJX‘j'L/ AOttOrn 0.3 : ; . : 10. . .8
e verage .34 2.4 9.3 59.66 1.85
T FoBERN °

RTHBEF A V—UD&E, T0ht TVEZTEEEFENIOYBLTIC HoTIN5, 312

b, TFVEORINCLY 2 v BEDGBREPBOHIE LB LiKiis, T ve=Y

ERICHT LTI/ ERROEAR, BIRBKELS, BEDOIDINT EERLE,
INSEDEPLAETS, 7V IHEORNOMENIDPBEISE, TNEHFALV—ID T sl

YADER®E Table 16. The Content and the Yield of Pro~vitamin A of
Loz, # Italian Ryegrass Silage
BEIT i_’zﬁ‘ 5 Comtent (m5%) Perce;_atage
WEERT & Layer Crypto- |Pro-vitamin Ensiled | Recovery Yi?ﬂd
Table 16 o Carotene | yonihin A (9 IERT))
r5ThH 5. Top 2,626 0. 090 2,716
< . N Middie 2,355 0.102 2,457
7 u &I Control 2.7672 1.8756 68
Bottom 2,171 0. 099 2,270
7 A Q%E&i Average 2,384 0.097 2,481
I H KX 2.48
. Top 2,960 0.089 3,049
MBI, Added | Middle 2,808 0.089 2,897
WMX T glucose | Botiom 2, 531 0.106 9,637 | 18T | 25091 81
2.86m3 % & Average 2,766 0.095 2,861
AN, Y o . .
. Table 17. Palatability of Italian Ryegrass Silage on
NHMF O NI Various Animals
BELTAOUIETT
% (). Layer | Cattles | Sheep | Goats ’Rabbits ‘ Notes
BRI T 20 Top + + - + M ate with gusto
Bix, 3 A X 5368 Control | Middle -+ -+ -+ -+ + ate normaly
BT HIDICKHL, Botiom - + + -+ + ate narrowly
EAIR 12 81 % T, Top I w " i ] — did not eat quite
13% % ¢RI SN duome | Midde | H || \
o riC B 5 Bottom Y H W +H

LIFEEDREET Table 17 0 k5 TH 3.
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REO LIFRFENMRDESIBESD, VY X rAv—YoBELARTS 3.
HILRORE
2HEOEBYF LT, HEIKX - T HEBRETIE - 28, FEHE/EEG Table 18, 19
DEH>THB (1 H1IEH2 TG,
Table 18. Digestibility and Digestible Nutrient of Italian Ryegrass Silage

Dry |Organic| Crude | Crude | N-free | Crude | Crude | True
matter | matter | protein fat extract | fibre ash | protein
(%) (%) (%) %) (%) (%) (%) (%)
Composition 16.21 13.93 1.31 0.50 5.66 6.46 2.28 0.58
Control | Digestibility 47.2 | 47.7 | 36.9 | 54.1 | 34.4 | 61.1 — —
Digestible nutrient 7.65 6.64 | 0.48 0.27 1.95 3.95 — —

. Composition 20.53 18.19 2.02 0.59 8.50 7.08 2.34 | 1.05
Added R - .
glucose Digestibility 57.2 59.6 | 47.9 60.7 57.1 65.7

Digestible nutrient 11.74 | 10.84 | 0.97 0.36 4.85 4.65 — —

Table 18 OHERIC LB L, & Table 19. Digestible Crude Protein and T.D.N.

RNy 4 v— o 0FEIOELR of Italian Ryegrass Silage
BT HH0ICHLT, 7F
o . o . D.C.P. (%) T.D.N. %) Notes
YRR A v — U OERY D 2 2
'ﬂjlgéi 60%T %3 ;Hi Ay Control 0.48 (3.0) 6.99(43.1) | ( )
s Added glucose 0.97 (4.7) | 11.28(54.9) | Dry matter basis
B BT, MEK 37 %

LT, mRIMR4A8 % TH 5. &K HIEERET JInERVABVY, 7 FyERmck-T, 10
UL BEESAELALZERFRICMT A, 40bb EENy 14— Tid DCP 3.0%,
TDN 43.1 % TH 3Dt LT, BMXK ¥4 L—12 DCP 4.7%, TDN 54.9 %15 o 12D T
b5,

VYFH A V=V BN TRBELERZEDLDTHOTDICI Lo i b oo (T
ROBEREFNEESENDRBP T EICh —YOREEDS I HNIE), KERTR IFHS
DICHINC & - THLES X OEREZE .

2HOUSF b T, YFEFFTLT, HEERETN R Table 20 0L 5TH
2. Table 20. Digestibility of Italian Ryegrass Silage
CDWREYXFICLBHE (Rabbits)
KT 2 &, hoTiEl

Dry  [Organic| Crude | Crude | N-free | Crude
WL LM, MK BT matter | matter | protein fat extract | fibre
3. TR O IR B %) (%) (%) (%) (%) %)
A RILFPEET control 22.0 | 19.0 | 31.9 | 44.2 7.1 | 23.7

35.5 33.9 48.8 48.3 39.4 22.4

CBOTILZEE BIFT S Aqded glucose
of:.
PDESAVv—VHAMOBORNME LTOT FoBOHRERELDTTINTHBEZ 5D
Fohs, MAEDOE THAOMENE S EELNAZDOT, MEOTE LDy A L— O A ERMEMED S M
BEEAL, HBUTALY, 28BORNELTHOEHEIRES LDV
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