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Studies on Silage-Making
IX. The Effect of Some Treatments at the Ensiling Time.

Hiroshi Suton, Senji Ucuipa and Ksji Sakamoro

The authors have already published a few reports!~® on silage-making with some treatments
at the ensiling time. This is a report of experiments éuccessively made on the effects of
these treatments, _

 The material of silage was Italian ryegrass, Lolium multiflorum LaM, at the booting stage.

The additives used in the present experiments were molasses, morea (a liquid feed), defatted
rice bran, glucose with wheat bran (1: 1), glucose, urea, AIV-acid, Baitaru (an additive sold
on the market), and tolerant lactic acid bacteria with streptomycin or bacitracin and glucose.
The other two treatments were the evacuation of air from the experimental silo and the high
wilting to 40 percent moisture.

Several lots of these treatments as well as that of control lot without any additive were set
up as shown in the table 1.

The silos used were made of glass in the small scale (# 30cm X 60cm). The changes during
the storage were carefully observed and the quality of silages was examined by the estima-
tion of organic acids, pH, provitamin A and chemical composition. Moreover the digestibility
of these samples were determined by feeding goats.

The results obtained were summarized as follows:

1) The excellent silages were made by the addition of molasses, morea, defatted rice bran,
glucose with wheat bran, and glucose alone respectively. The evaluation by FLIEG’s appraisal
method®® was 100 in the glucoselot, 95 in the four lots of molasses, morea, defatted rice
bran and glucose with wheat bran, and 28 marks in the control-lot. ’

2) Notwithstanding the high rate of 14 percent ammoniac nitrogen of total nitrogen, the
silage added with mores had a considerably low pH, 4.11 and satisfactory organic acid con-
tents, viz. lactic acid 2.57 percent and butyric acid 0 percent.

These facts indicate that molasses in morea may be keeping off the undesirable action by
the formation of NHj from urea.

3) The addition of AIV-acid gave good quality; 84 marks and no spoilage. However it
was suggested that the quantity of AIV-acid at the rate of 4 percent to the whole silage was
not sufficient for this grass

4) 1In spite of insufficient exhaust (100mm Hg) from silo, the resulted silage had an ex-



38 i kZEBRFLEHRRE H0F5

cellent quality. And also it had pH 4.11, lactic acid 2.2%, acetic acid 0.66%, butyric acid
0% and vitamin A 4961 1.U./100¢.

5) The mixed addition of tolerant lactic acid bacteria with streptomyecin and glucose was
effective, but the resulted silage had considerably high rate of ammoniac nitrogen of total
nitrogen. The tolerant lactic acid bacteria with bacitracin-lot gave the best digestibility in the
present experiment.

6) The additive sold on the market, Baitaru, was slightly effective.

7) The high wilting to 40 percent moisture improved quality of silage, but top spoilage
increased. Therefore, the ensiling of grass contained 75 percent moisture for the top layer
of silo can be recommended.

8) The results of digestion trials of the silages with goats are shown in the table 10. The
digestibility of organic matter was 63 in the control-lot, 61 in the molasses-lot, 70 in the
morea-lot, 66 in the rice bran-lot, 68 in the glucose-lot, and 62 percent in the haylage-lot.

9) Seventy to eighty percent of provitamin A was preserved during the storage.

10) To express the effect of additives, additive efficieney*®) was suggested to be used as a
measure. Namely, the equation is 4. E. =(4—C)/(B—C)+100, where A.E. = additive effi-
ciency of a given additive, A== marks of the silage with a given additive, B=marks of the
silage with standard additive and C'= marks of the control silage without any additive.

11) When glucose (2% ) as the standard additive (100) was adopted, additive efficiency
was 93 in every lot of molasses, morea, defatted rice bran and glucose with wheat bran, and
also 46 in the Baitaru-lot, —25 in the urea-lot, 78 in the AIV-acid-lot, 93 in the tolerant
lactic acid bacteria with streptomycin-lot, and 83 in the tolerant lactic acid bacteria with

bacitracin-lot.
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FEERE LToY A V-V, EROBNFHOBVWEZDOEZHEFROMIEICRS T
feeokeRiEE, B, BAEE BHEV 8820, EEENE L TOoEBRRIE KR,
DTHEALRVEERENLL, 37805, TENMRHAV-YOREREICK - TEEES
AEHICEDEIIELTVNEDTH S, CORDIKE, ¥4 V-V BECREDDONHEE
N, FEPZRBICATULEZ LV IEHEOHRANNKETDH 5.

#4v—ya%é6ﬁ%15tb®ﬁ&&bf weREEORMY (FAE, EI VD
P9 PR DR I0) BPFRINTETVAEY, Z0EHEETEEAR, —E ¥ DV\]
DOUBRE A FELT, pH 2 3~40BItd 52L&, £02 iﬁ@%t%%%%(ﬂz@
ATV-#1D, HCI213, H-COOHWID) LTH ARz, MEHAHZERID pH % 3~41(C
TECELH B,

COE—DEEDRDIT, EEORMELT, IV  2VT - axRXph-Fva—-x -7
WA= RAET AT EOERMETITY, E20EHORDIC AV BORMETNE k.

WBEIKE, 4 2lO pH 2FEBHIC3~4 T EDTHRL, BLADFZ LIRS
BEOEITRERAHAL S ET350T (HIZ21F Torosilon!® 1D, v T V18, Nag80;!9,
FESHERW, FROEADED) 3, chibod LIKES, FRoEKat EDER
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XL EFOBRIWTICELTAZ BN ET 20N (FAERESY 655 FEEHEOLDL
N Ry Y4 E A2 HhEMEC U TREBRMOERETIE 5 70h8, & Tlid Grass O}
GOEBERSCEHRE VTHRMEOEELZMAHNAE S - TERETZ - /2.

TROLE, 41 2VTVF54 75258 E U THEHLEOREL, BRNONBRZHD
THBMULIDT, FORELHRET S,

II BB HE

1. EEHE ELUARERZFRAREBSICEE LM 2Y 7Y 747 7 X (Ttalian Ryegrass,
Lolium multiflorum, LAM.) % 4 B29H (MFEEI 7~108, FEZEL) FE L, 4 A30H Cutter
Tdem BEWCHTIL, 1BEB®LT, SAIREE L. T8~ 1 L~V K (Low moisture
silage, Haylage) O#FHE, BEIAMEELEMERZL, KSEEFHOBICHT LU TER L

BEREYA oRERBORDT, WINLH T 28T, HEBEOLDIR 72 (B) 22050
TH -7,

2. HBRHINELE FEREKOCILEELE, HEELEZRTE Tablel OL5TH 5,

Table 1. Outline of Silage-Making

No. Trestment E;iilllii Additive | Dry matter | Density 1 ]zi;,ngieli;er Depth Pressure
(kg) (%) (%) (g/b (em) (em)  (kg/m?)
1 | Control 27 0 26 549 29.5 72 750
2 | Molasses 27 Molasses 4 » 667 28.5 66 750
3 | Morea 2¢ Morea 4 > 562 29.0 70 750
g |Defsttedrice | g5 ) Defatted » 526 29.0 72 750
5 [Shere | % | Ghetomne| 621 | 20.5 | 66 740
6 | Glucose 17 Glucose 2 ” 648 25.0 54.5 950
7 | Urea 17 Urea 0.5 ” 587 25.0 59.5 950
8 | AIV-acid 20 AlV-acid 4 ? 514 30.0 55 135
9 | Air exclusion 22 0 > 570 29.5 56.5 130
Tolerantlactic
10 el 2:;’2;{?_ 95 | *(25.663g) 26 542 29.5 67.5 725
mycin
Tolerant lac-
11 ziiia,acévdit}gac- 25 | *%(25.713¢) 26 606 29.0 62.5 750
bacitracin
12 | Baitarn 25 (130.6¢) 26 572 29.5 64.0 400
13 | Haylage(a) 18 0 61 364 29.5 52.3 568
14 | Haylage(b) 10 0 61 429 24.0 51.5 1, 000

. .. [ Lactobacillus A 10g (Number of bacteria 5X10')
Tolerant lactic acid bacteria { Pediococcus 10g (Number of bacteria 5X101)
Antibiotics Streptomycin sulphate 5g  potency (=6.5g)
Glucose 1kg

A mixture at the above rate was added per ton.
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s . Lactobacillus 4  10g (Number of bacteria 5X1011)
ITolerant lactic acid bacteria { Pediococcus 10g (Number of bacteria 5X1011)
##¢ Antibiotics Bacitracin methylene-disalicylate (=TFortracin)

5g potency (=8.5g)
Glucose 1kg

A mixture at the above rate was added per ton.

TWINY O —fEHRkIT Talbe 2 DX S5 Th 3.

Table 2. Chemical Composition of Additives

Moisture |Crude protein| Crude fat NFE Crude fiber | Crude ash
Molasses 1818 3.2F) 9B 516B) (B 102
Morea 47.5 24.6 0.8 21.7 — 5.3
- Defatted rice bran 14.7 15.1 0.8 49.3 7.6 12.4
Glucose with wheat - .
bran 10.9 7.8 1.8 67.2 11.2 1.1

Morea {T4E I VRTINS (CEFEGRSHMERE 2HR) OEBCL - TELDODT,
ZDRRSTE Table 3 DX S HHBEEBDEDTH B,

Table 3. Chemical Composition of Moreal?’

o = & ] \ S |lasT | o
5 | 2|38 8 3| g g 13, |25 8FRs 28 28|58 | B
2|22 2% 5 2 gFEG|EEis zElES|as %%
I 2 |7 |SACASTIE IS E g4 (24
@) (@) (B) (B @) @) @) (%) B @) B @) (@
37.18 | 3.41 | 44.87 | 21.80 | 7,68 6.3 5.21 | 32.56 10.19 0.021 | 0.84 | 4.23 0.42

738 Glucose 137 7V b OBRBEMECL - THEINLHEOEN DT, RERRZLE
AOHDTH 572,

Bifg = 4 X A3 AEFARRRESEEEDSDTH 5.

ATV #&Ii2 2N HCl 9:2N HeSO, 1 OEAWK T, Sprayer THE LSS EE L

FLEREEX Lactobacillus 4 B X T Pediococcus O 2TET, 8~ 12D MAIEEIC LD, Baci-
tracin T35t U 0. 6mg J3{/ml, Streptomyecin 1C3 L Tl 12mg Hil/ml OEAAS Li-dD
ThH 5.

MEABRE B I UCREDEORNE (M lton H72 D)L EIS Tablel DHEDL S TH 5.

NAZv TRO—RMEFTZOEFNABILHA LTS, ZOBFRI>EDLSTHD
ThH3B.

a4 gov (RE)  900g¢

L 4 tons 1ITXT B IHRINE { Fifga A X7 15 kg
' =, —4Y (CaC03s) 15kg

HERIZ, 74 (B) 2E0FEBRYA n® LODCAKE BEXRYFTI0mnHy 2T
PR U, Licdi- TRAEBHFREE VI o7,

3 YAL—CORBEEFLELEOET Tables DHEHEICH S, pH (F 5 2Tk pH—
A=), REERERS, FunvegIvAY, LBER TVESTEER T/ REERM,
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1. FEBLOCFENMYORD HIMPOERDIZ T TIT Table 2 IC/RLICEBD TH 543, H
BB OR ST Table 4 DX HTH 5B,

1D EH v FZFHE LU THEABREZEE L.

Table 4. Chemical Composition of Italian Reyegrass
oistare]| O [0 sy [T O [ uroiene | Orrme | Py |Viemind
@) @) @) (@) @B (%) (mg/100g)| (mg/100g)| (mg/1009)| (I.U.)
Fresh 87.1 2.2 0.5 4.5 | 3.4 2.3 2.945 0.109 3.054 4.743
Wilting (a) | 79.8 3.2 0.7 6.8 5.7 3.9 3.350 0.340 3.690 5.575
Wilting (b) | 42.5 9.5 1.7 | 20.4|15.8| 10.2 5.875 0.273 6.148 9.510

Material at wilting (a) was ensiled in from the control-lot to the Baitaru-lot, that at wilting (b) ensiled
in the haylage-lots shown in the table 1.

TRHLE, KSEE

FOIFNSEATEE LT, HROEVKSOHEE HE L, Haylage
BT, RECBELDENKGEEDSDEDD AL
2 TELOYAL-—-DOBEHEBORRE HEE5~180 HicBW T 4 uzBlEH L,
ZOFERIE Table 5 DL HTH =7z,

Table 5. Crude Yield, Density and Spoilage of the Resulted Silages.

Duration Yield of silage
No Oé):,; ed of % Spoilage Density
' . t
of silo s(g;a‘;’gs Weight J Volume (%) (g/B
1 | Control Aug. 10 102 98.7 81.3 6.0 666
2 | Molasses July 28 89 99.5 85.6 3.0 775
3 | Morea July 28 89 99.0 82.1 4.2 678
Defatted ri -
4 e;lai rice Sep. 14 137 98.4 17.0 7.2 755
Glucose with
5 wheat bran July 16 77 98.6 90.4 3.1 690
6 Glucose July 16 7 97.5 82.6 3.7 765
T | Urea Oct. 217 180 98.8 64.7 11.7 894
8 | AlV-acid Oct. 2 155 96.9 97.5 0 532
9 | Air exclusion Oct. 2 155 98.4 97.3 0 576
T.L. A. B. with
10 streptomycin June 24 55 99.4 85.2 5.1 632
T. L. A. B. with
11 bacitracin June 24 55 97.6 82.4 5.1 717
12 | Baitaru Aug. 10 102 99.4 72.7 4.9 782
13 | Haylage (a) Sept. 14 187 97.2 89.5 (13 395
14 | Haylage (b) Sept. 25 148 96.7 90.3 (18) 460

Table 5 I X1iZ,

Silo DEEHBABE—THRNOT, —FEICHETE2Z EIMETH B,
BIEINT AT, WHW REETO Invisible losses & 0.5~0.3%DICH »77, L UTH
BEOmTE ((HEBOER) — (31 nEHFOEX)/CEEHOE L) x100)) RHRRK%E
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B, 9.6~27T3% Th-7. EXTELEDHAV—UDEER, 8 9, 13, 14XKLSHIL
TNOERELD BRE LS,

Spoilage DZ /DL, H 4 LY ORBHEXLT ZREBRTICIL B2, REFMEA1L.7
ZTho2b2 <, TREMEKA8.9%, XK 6 %M cnic k7, WRENHK I,
CaCOs ZHEATHDT, ¥4 uNLEFD pH 2 EHLTECEKCE-T, TOBEELTEH
DEEZ NG, REOHTMIZ NHs 00 L NHOH DRAEICHERE - T, pH 2ELTHTE
PEZLNBEDT, ER~OHEME Spoilage LD EMP S HEE L L,

3 TEEODYAL—-CORE TEEOYAV—-YUAE.-i- TROIESITCONT, £
NZH pH OHE, BRBOERE T - T, REOHEFEY A7 72 RIT Table 6 O
EITHB,

Table 6. Quality of the Resulted Silages (Average of Top, Middle and Bottom Layer)

Moisture La.cftic Ace_tic Butyric Tofgal
pH acid acid acid acid Mark Class
@) | @ | @B | @ | (%)
1 | Control 5.00 | 77.7 0.67 0.60 0.65 1.92 | 28421 | Middle
2 | Molasses 3.890 | T4.5 2.41 0.51 0 3.25 | 950 | Excellent
3 | Morea 4.14 ) T4.4 2.57 0.46 0 3.083 | 9520 | Excellent
4 | Defatted rice bran 3.87 | 68.5 2.56 0.52 0 3.08 | 950 | Excellent
5 | Glucose with wheat bran | 3.94 | 75.0 2.49 0.48 0 2.97 19540 | Excellent
6 | Glucose 3.83 | 74.2 2.53 0.37 0 2.87 (1000 | Excellent
T | Urea 5.79 | 78.0 0.28 1.15 1.20 2.63 | 1020 | Inferior
§ | AlV-acid 3.85 | 175.2 1.29 0.44 0.02 1.75 | 84+13 | Excellent
9 | Air exclusion 4.11| 74.8 2.02 0.66 0 2.68 | 8820 | Excellent
10 | T.1.A B.with streptomycin| 4.17 | 74.4 2.01 0.54 0 2.55 | 950 | Excellent
11 | T.L.A.B. with bacitracin | 4.27 | 75.8 1.74 0.43 0.08 2.25 | 888 | Excellent
12 | Baitaru 4.64 ) 75.6 1.45 0.48 0.30 2.23 | 61+15 | Good
13 | Haylage(a) 5.36 36.5 2.95 0.48 0 3.43 | 985 | Excellent
14 | Haylage(b) 5.87 | 41.0 3.12 0.63 0 3.75 | 950 | Excellent

Table 6 IC2WVT, ETTUABREEOENT H L EEEHOYRIT DN TEET S, Glucose 2
BOTIMIT, EZELO BMIECHMELL LI, b L bHELHEELRL, pH MEBR
THEET, TOFRIT00AERY, 2OUROREREE I . B v ORDIEE B
THHNND, ZLDBAFTOHMRRBEERL SO INTNE, KRBT AXBEMT, Z0
ZhBEZFIE L7,

Morea D 4 %ML, pH WX YENIRI D E N, 7. CNEBRFBO BB HELT,
TvE=T 2Rl Bl LhLYAV—YOREELTE, BIvHEnREHE
BEAERULE, Glucose 11 7 2% 1iBAY2 BHEMEDRER Glucose [X 12 1ZIZFH DT
Glucose HBED 7 A7 % B, INE2HHEMTACEILD, COBEOSREET ST
CRBBHNCEERERESHL2DDOENZ B,

a4 XA DI0HFHFMR TIE, Top Spoilage BRRLF > ~7cS, REOYHEIHEETH -7,
COPRIEL, HEAOEHOEBEIVSIEROBII, KOBHORIIEL, COLDITR
BOWEMBBHLONICEbHAH EHEING, AP Brv X IC 2 %0BiEz # X %R
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MU, ZOHREBEHOENLE o/, ZNEDTEPS I AR ARIMT K BREMHFET
BILELIEEDEHBETORVENEZI LD EHEINS.

DEW AIVHED ABBOFNMCE - T, REREEIN, ZOMROMEREIPIS NI,
THBEEBOEREALN, THERVALLK, VvV S -4y <A ERENLLEA
TRADBEBETID 1B, A2V TVYIFATFZATERTHER VIR NEITH 3.,

T HESLERE & Streptomycin, Glucose (0.1%) D HE NS & U I i ?L@ﬁ & Bacitracin,
Glucose (0.1%) DFEIMTRE, WINREDHERSSNLE, REMEIE-THWEED
KEDLNE. COBAZTOHENALBEICLE500, HAYEICLEZ DN, bBVIEHEE
DORANREDTHEBITDONTIE, WhhHET A EBTERL,

TIRBRMBD <4 ZVEDNTHE, DITHPRYGRBB IS KEDN A,

DELEROERICE - THEE USBOHREBEAB LI L 5720, 100 mm Hg O HEXETE -
TS, DIV OHEBS S bk, Db} Top Spoilage %A EUE M- CERE
HicfEd 3.

FELD Wilting OFHRIDELIKED LN TNE LT ATHBH8W, REDEASLE, &
DOTHEPIHROSD B EAERLTN B, ’

REOEMZ, BHOBIEZORLFAXENE LbDTH A4, 0.5%RETD Grass
Silage D REFH(L L, ERWIC Grass ~OFFREHETHB. Y <A EYWV, 1EIAN
DEMZ, ZOHMAEBRSEEY ¢ EIKHH LT, Grass OBAFATERVEREBRT N
ERTH5B, o

b HAL—COERBEUNH NEEEETE LDV AL -YO3FCDNT, EXO
TERBIERETI > iERIZ Table 7T DL 2 TH 3B,

“Table 7. Nitrogen Distribution in the Resulted Silages.

No. Tl NRN Ampo X @m@m@(ww
mg/100g | - mg/100g mg/100g] (%)
1 Control 61444 | 80.2:22.4 | 128.2% 8.4 | 13.1%£2.6 | 1.7+0.3
2 Molasses 559£22 | 47.5-% 2.2 | 111.4+21.4 8.50.4 2.3£0.4
3 Morea 74720 | 105.9-221.0 | 188.8%25.8 | 14.242.8 | 1.4%0.5
4 Defatted rice bran 75570 | 57.9% 7.4 154.6+19.9 T.7+1.2 | 2.8%£0.8
5 Glucose with wheat bran 57220 | 52.6+ 5.3 | 148.9=+ 0.8 9.8+0.8 | 2.9£0.3
6 Glucose 582122 51.5 6.5 | 134.0%x24.5 8.9+0.5 | 2.640.3
7 Urea 728:= 8 | 266.9:63.6 62.3%k 6.9 | 36.6x8.1| 0.2:£0.0
8 AlV-acid 547114 | 65.0=18.1 84.2+16.7 | 11.8x2.9 | 1.8£0.3
9 Air exclusion 58720 | 71.3£12.4 | 124.8%12.4 | 12.2+2.1 1.8%0.4
10 T.L.A.B. with streptomycin| 592326 81.6+ 5.4 | 102.4:-26.3 , 13.8:X£1.1| 1.3%=0.2
11 T.L. A.B. with bacitracin 5754220 | 79.7-£20.4 | 103.5£29.9 | 14.04.2 | 1.4£0.4
12 Baitaru 599422 | 71.0%= 9.5 | 104.4%+ 8.3 | 11.9+1.5 | 1.5:£0.2
13 Haylage (@) 1,696:45 | 100.8451.2 | 197.7+20.4 6.02.8 | 2.0£0.7
14 | Haylage (b) 1,494+25 | 82.3+31.5 | 216.7+ 2.2 | 5.5+2.0 | 2.8%+1.0

Table 7 OFEREE, Trve=T7EERLR (AERCHL) O 0ZBLUTCEEZE KT,
BEIY . aARP - Sva—RTZTRE, Sva-ZARMOBKX BLU Haylage XD
6XTH-Te.
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RERMTIILEMN 6.6 BLED, BEALFATERVEETH k.

FEED DEKST YAV -V K BIFZ Ty e=T BEEMBIC L Z REDPEE 2 KERO
Haylage WAL TABE, 13(a) K934, 14(b) K95 ALY, FLEG KW DRERL
I =BT A EMBASNS,

Morea IR T, I Y HRMK 8.5 % LT 4.2% T, MEX%E LH, . Thid
Morea POREMT VE2=TICER LT E5HERIE S, z:@c&: RrovEoavyy A r—
CTOHEBETH 7%, Lavd Morea DIEI vV IZREDOHMRIZ L - T ZXHEE mask T 5
HEERL, BANKYA VY ORIMIE L THMEEDICLTHE T EIRFERBICET 5.

WHEABEEEDE T FYRNR T, TYEs=TREENENUSEEEMLD, HRX
b o, 2V BOSMERNSTACEIHMREIHO ONEL DT, ERICHT
AR COAME S ICHIRINBFIUTRL ST,

5. Provitamin A OEEELREE  HE © Provitamin A &, T LHH AL~V OD
Provitamin A OEERR IV, HEFORESELRDIHERIL Table 8 OLHITH 5.

Table 8 13, T2 LD HA V-2 D3BIONTHIT LA TET, AIV BHRMEAE LI

Table 8. Provitamin A Content of Silages and Conservation Ratio.

Provi-

Material tamin A Silage C;?ierv-

Crypto- | Provita- . Crypto- | Provi- | Vitamin A | Conser- y ;n

Carotene| o thinel min A | Fnsiled |Carotene| /47 ine| tamin A| potency | vation ratio
mg/100g/mg/100g mg/100g] mg mg/100g' mg/lOOq mg/lOOg 1.U./100g mg (%)

Control 3.350 | 0.340 | 3.690 | 996.3 2.722 000 4523 799.5 | 80.2

(750.9) (75.4)

Molasses 3.350 | 0.340 | 3.690 | 996.3 | 2.986 | 0.208 | 3.194 4891 892.1 | 89.5
(865.3)| (86.9)

Morea 3.350 | 0.340 | 3.690 | 922.5 | 3.074 | 0.192 | 3.266 | 5016 841.0 | 91.2
(805.4)! (87.3)

Defatted 3.350 | 0.340 | 3.690 | 922.5 2.930 | 0.244 | 3.170 4831 859.2 | 93.1

rice bran (844.3)| (91.5)
Glucose 3.350 | 0.340 | 3.690 | 1033.2 3.109 | 0.201 | 3.310 5079 931.8 | 90.2
wheat bran (902.6)| (87.4)

Glucose | 3.350 | 0.240 | 3.690 | 627.3 | 3.060| 0.193 | 3.253 4995 547.5 | 87.8
(528.9)| (84.3)

Urea 3.350 | 0.340 , 3.690 | 627.3 | 2.815 | 0.222 | 3.087 4632 513.3 | 81.8
(452.5)| (72.1)

AlV-acid 3.350 | 0.340 | 3.690 | 738.0 3.124 | 0.296 | 3.420 5182 689.1 | 93.4

Ajr ex-
clusion 3.350 0.340 3.690 | 811.8 3.006 0. 256 3.262 4961 706.2 87.0
T.L.A.B. 922.5 2.920 | 0.218 3.138 4795 779.2 84.5
with stre-] 3.350 | 0.340 | 3.690 (739.6)) (80.2)
ptomycin
T.1.A B 922.5 2.883 0.193 3.078 4715 750.7 81.4
“;. ST 3.350 0.340 3.690 (711.8)| (77.1)
ith
bacitracin

Bajtaru 3350 | 0.320 | 2.690 922.5 | 2.867 | 0.241 | 3.108 4730 (gggg) (?2;)

Haylag:) 5.875 | 0.273 | 6.148 | 799.2 | 4.719 | 0.477 | 5.196 | 7852 656.8 | 82.2
(565.8)| (70.8)

Hay]a%% 5.875 | 0.273 | 6.148 | 614.8 | 4.663 | 0.550 | 5.213 | 7825 | 504.1| 82.0
(411 3) (66.9)
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BRERBOBNCEPHMONS, DOTHED # X AN, Morea I, 531 VHERNKI EHE
NWZERIMONG, FOMOERICDNTIE, ROBEERLZRITD SN,

LA, AEOREIC KD Provitamin A OBEIZH23HT, THEZHEEL TEE LS
BT, SCOLEFICHL, HWRK 8%, AIV HAMKX 72%, Glucese HRIIX 65%, $E v,
Morea XDV TNE 67X I B, iRV FTN S Spoilage £5 L FHWNETH 5.

%7z Haylage KOBEAICE, OEMIC B %aEbh, HECL - TRELELRIE, &
EDEEICHL, ¥LBEVIBRICE ST,

6. EILEOERE FREOCEZYF A -BOVIThhI1HEARBIHYHE UTHEECLDEL
HEERETERE LD, L2 ) TY547 5 REEEERFECLT (1 H 18EH7ch 400g),
FAV—V %1 B1BHD 1kg Thid 2kg #5 Ui, 2751 Haylage KTIX 1B 1Hb
72D 600g #&5 Lz,

EREHEE O LRBROREREIL Table 9 DL > TH 3.

Table 9. Chemical Composition and Digestibility of Italian Ryegrass

Hay with Goats (Average of A and B)

. Dry |Organic| Crude | Crude Crude | Crude
Moisture matter | matter | protein fat NFE fiber ash TDN
(%) @ | @ | @ @ | @B | @& | & %
Chemical composition | 20.8 79.2 70.2 5.9 1.9 39.2 23.2 9.1
Digestibility 65.6 67.1 45.7 34.4 67.9 72.3
Digestible nutrient 52.0 47.1 2.7 0.7 26.6 16.8 47.7
(60.2)

CDEED DCP i3 2.7% (3.4%) T, TDN 2 47.7% (60.2%) O bDT, REIZEL

DESITE L.

DERERYA U=V O—fEES, HIRE XOHHEERSAERT & Table 10 DX HTH 5.

Table 10. Digestibility of the Italian Ryegrass Silages with Various Treatments
Dry | Organic| Crude | Crude Crude | Crude
Moisture | matter | matter | protein fat NFE fiber ash TDN
(%) (%) (%> (%) (%) (%) (% (%> (%)
Chemical §1.6 | 18.4 | 14.2 | 28| 08| 54| 52| 42
3 composition
£ | Digestibility 60.6 | 62.9 | 67.6 | 64.8 | 53.1 | 70.2
(=3
© | Digestible 11.2 8.9 1.9 0.5 2.9 3.7 9.6
nutrient (51.9)
Chemjcal 79.3 | 207 | 16.2 | 8.2 0.9 | 6.6 | 5.6 | 4.4
2 composition
£ | Digestibility 59.7 | 61.2 | 67.5 | 64.4 | 55.6 | 63.8
[«]
= Digestible 12.3 9.9 2.1 0.6 3.7 3.5 10.6
nutrient (51.5)
Chemical 80.5 & 19.5 | 152 | 87| 0.9 | 5.4 | 5.2 | 4.3
@ composition
£ | Digestibility 66.2 | 69.7 | 79.2 | 72.5 | B8.T | T74.0
= Digestible 12.9 10.6 2.9 0.6 3.2 3.9 14.9
nutrient (58.3)
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Chemical
55| composition 76.4 | 23.6 | 18.6 4.8 0.9 7.4 5.9 | 5.0
=
;Zé g | Digetibility 63.8.] 66.3 | 68.5 | 69.2 | 59.8 | 7T2.4
&5 | Digestible 15.1 | 12.3 3.0 0.6 4.5 4.3 12.5
nutrient (55.5)
S§ | e en | 798 | 208 167 | 81 08| 75| 53| 40
3 ~
o5 | Digestibility 59.3 | 61.0 | 7.1 | e€2.1 | 57.1| 62.5
S+ | Digestible 12.3 | 10.2 2.1 0.5 4.3 3.3 10.1
& nutrient (52.1)
. Ch;ﬁ;lmn 80.5 | 19.5 | 155 | 3.1 | 0.8 | 6.2 | 5.5 4.0
@0
g | Digestibility 65.4 | 67.6 | 86.6 | 77.4 | 57.0 | 67.3
T | Digestible 12.8 10.5 2.7 0.6 3.5 3.7 13.7
nutrieut (657.4)
Chemical
3 oopusition | S1-0 | 19.0 | 149 3.3 0.8 5.3 5.6 | 4.2
| Digestibility 57.7 | 61.8 | 70.1 | 72.0 @ 42.3 | 73.8
S | Digestible 11.0 9.2 1. 2.3 0.6 2.2 4, 12.0
nutrient (51.8)
g | Chemical 8.9 | 19.1| 15.0| 83| 09| 51| 57| 4.1
2 composition
S | Digestibility 61.0 63.9 72.6 71.9 47.2 72.3
3
w | Digestible 11.6 9.6 2.4 0.6 2.4 4.1 12.7
o nutrient (54.3)
éi Chemical
£% » 80.1 | 19.9 | 15.9 2.5 0.8 6.7 5.8 | 4.0
& B composition
. 8 | Digestibilit; 53.3 55.9 75.2 56.1 49.8 54.6
<45 Y
3 & | Digestible 10.6 8 1.9 0.5 3 3.2 9.5
e nutrient (41.5)
= Chemical
g . 79.0 | 21.0 | 16.7 2.7 0.9 7.0 6.1 | 4.3
5 composition
£ | Digestibility 70.0 | 71.0 | 73.1 | 64.9 | 642 | 78.8
3 & | Digestible 14.7 ] 11.9 | 2.0 0.6 | 45 | 4.8 12.6
e nutrient (59.9)
Ch:ﬁ;ilsmon 80.2 | 19.8 | 155 | 3.2 | 0.8 | 6.2 54| 4.3
=
3 | Digestibility 62.3 | 65.5 | 73.8 | 73.1 | 57.6 | 68.6
@
2 | Digestible 12.3 | 10.2 2.8 0.6 3.6 3. 11.7
nutrient (55.0)
. Gh:f;ﬂi;lsiﬁon 43.3 | 56.7 | 465 | 9.5 | 2.4 | 18.7 | 16.0 | 10.2
Qo
= | Digestibility 61.2 | 62.1 | 65.7 | 4.8 | 52.3 | 71.0
@
& | Digestible 34.7 | 28.9 6.2 1.6 9.8 | 11.8 11.0
- nubrient (54.4)

Table 10 @ HEFZL, BMELCBOTRAENAZSEDLEETH S, 72L& I Morea K

(4‘%?%%31]) PRIET A X AKX (10 TRENEN Morea, 2 A X AWEEHIEIFET

5%,
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LEedoT, ZOEZTORERBATULEH LT VWD, Morea, BIET # X AHMK
EROE, v Bic o0 TR, RINBICERTEE 4 v BRI, TOEARCS
ZABEBIPITNEDOEBRHONG,

TN DHEIT BT, Glucose TRIIC L -~ TH 2 v/ BOEABIBVEREELC
i3, BEH B AT, FEHBLONTTREELLECATR, V7 DEAIR Glucose '.I\Jjﬂf
EEAEELBAEBLTAC LRI A2V TYI4 75294 L—UTIE, HEY
NRIBOBEEELZOSCIKERIOENMERIELLD, AEROBERL-KTE2D0TH 5.

DEFIC Morea DFMICL - T, HEHEOHENIEIEL B TWEZENEBEN G, EE
GBI TETaVIHEMLTEBRLULES, A2V RAKT FIC Morea 2L TCNAEE
ZIEAE, BEBECHENEBOREREP - EICH LT, ISKFELETILO
EBET B,

L7 & Molasses IRIIOEAICIL, ¥4 v — P OBBHOBITIZEL LTS

YO BETIE, Morea IRIMEMBEINT EARUIZH, Morea HEADEALTROF N C &
BEHELTHEES—HS .

M HEFLERES & Bacitracin, Glucose IRMX D HH#Y, 4 v o/ H, #HEBEOBE/IERIVWITN
& ED » 72, Zn-Bacitracin 1T 1T ALEXANDER 538, PRATTO OE LT BET AT
—BTEHCLIIEED, KERTRIAEHDEDOLORMTROODOT, SORKHELERTHE
TERENSH A,

RIS (34 2 0) OFMTIE, HIEORBEZALLONTNLSTEH 3.

%7 Haylage I DT, HEEOETESZEVODNATVENN, CoEARHRORE
BINEDoTcledb A I3H, BIEAEORETRRAD SN T2,

1. RYoOFMHE FIB2OLERIMFORNGRICS>VTIE, TEhofkkd 4L —Y

REDOEEZTN - THRAL, TR XS TERESINE, HHURERIN BT &I B,

AV —VOREEEHFEICDOOTIE, EBCL > THEBIEERNBEIN TR0, EEL
& Friec OFEN, 703 COFEOBRICHBEN I —HT 5 pH— EED k- T
EBETT - TER. IOV TRE, SBRHEITNEANE - T3 X5 ICEbN 5, FLEG
DEEHRRORESHED, LEEOBPBEICEHROBENC EBREN T BEDO TR, D
CEEEEICUC, PRESOOTRES LTRMEE (Additive efficiency) Z DD KT %
57,

A E (%) =

4. E. = ZD{RMY DRI

A= BERMGZRMUICBEOY A v -2 0 REBA

B=HEBIGRALTRIGERMUIEED YA V- 0 BEES

C = ERIERY A L —Y 0 REEA

VWE, Glucose IMINX % HHEICE Z T, Table 6 I RLAFELD, ZNEFNORORNL
HEHEDHNIE, Table 11 OEHTH 3,

COFRE, HMBOEE - EERY - BROEE - BAMAOFERBCE s THEH-TL B
LEEBEATHEN, COXIBERBEAERDN, FBOBAKC OV THRNKD LN
niZ, RO, ENERBORER EITERHTH 3.

A—C
44
o %100
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Table 11. Additive Efficiency of Some Additives
. Added Additive ips Added Additive
Additives amount efficiency Additives amount efficiency
(%) (%) (%) (%)
Molasses 93 AlV-acid 4 78
T.L.A. B. ¥ 10 ppm
Morea 4 93 Streptomycin 5 ppm 93
Glucose 0.1%
T.L.A.B.* 10 ppm
Defatted rice bran 10 93 Bacitracin 5 ppm 83
Glucose 0.1%
Glucose with wheat bran 2 93 Baitaru 46
Urea 0.5 -25 Glucose (Standard) 2% 100
* Tolerant lactic acid bacteria
IV # =

75 A4 V- VBEOEORMY ORI L CEHK, BRSOELEODREMEID
2, A2V TYF4 75 REHBIRLTHAI V-V 2 RBEL, ERTHERKECHEL, 208
B AR RINYBRREERBE LAERR OX0LIKEREN S,

1) BERNRELT #IY (4%), Ev7T (4%), Bilg=axxh (10%), Jva-
Ze72%1:1BA& (2%), 7rva—2 (2%) OEREBVINIHRESHD, BREYA
VY DBLNBZENRDON., BREOFL 8HICHL, Fva—-K 1008, hoE
RIZWTNHIBETH - 7.

2) EVTENRTRT VETREERPUBICBIAED, BROERRALNT, =
VTHOBE I v, RBIEX - TETIREEBIZ2BFESAM SN

3) AIV I (4 %%m) KiE, SEHLL. Spoilage 24 EURBHP7H, AL —YO
SEOFARSET, 1 2VT VA7 RADEAETR, 2NEABBRTRTATROLIIK
wERhi,

4) HAuhdodKld, 100mm Hy TERERECEMBHD, Spoilage AU o7z,

5) THEEEERE, HiAW%E (Streptomycin or Bacitracin), 77V a3 — X B& O HMIE, ey
WELHBH L O ICEbNLS, EOMENE, TS,

6) THERAIE] (x4 20) ORMBEZLOBESED LN,

7 BEOHZ (Wilting) 13, 21720 T REWREIC £h75 H 525, Spoilage 3% {125 D
TERNITRE, ¥4 00 LBICREEKS (T5~80%EE) OMBEZ DD COOPEI L,

8) WM DOMBEERINE A E = (4—C)/(B—C)x 100 =& - TRT T LZEE LT,
T ARZEZABEOBRIMCE - TTEE AV —Y OREOFA, B REEDRM
PIOHRMC L > TTERY AV —VOREFLA, CREFINBXOTELDTA V-V DFF
BTh 5.

9) Sva—z (2% HFM KEEE (100) KFhd, ZORMSHRE, IV 08B v
793, aAXH93, Fua—R.TRTEE 93 4 246, JRE—25 AIVIET8 TH-
fo. THbLB, BEEEORMN, b LbWETHELEPRDLNL.

APFEERTT 2ChD, ¥ YRHMESOSLbNERICHLEVBHOREEL DT,
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