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Studies on Silage-Making. V..
On the Effects of Sodium Metabisulfite as a Preservative ..
and of the Rate of Mixing Soybean with Corn,

Hiroshi SuToH and Senji UcHIDA

The author® has already published a report on the ‘effects of starch feed urea
and AIV acid on silage-making.

In this paper the results of small scale experiments carried out on the effect of
sodium metabisulfite (Na, S, O;) as a preservative and also on the effect of the
proportion in mixing green soybeans in green maize will be reported.

(1) Chopped sweet potato vines were ensiled according to the following methods :

a) with the addition of sodium metabisulfite at the rate of 0.5 per cent., -

b) with the addition of molasses mixed feed at the rate of 10 per cent.  and

¢) without any addition of the preservative. '

The results of comparison of quality, characteristics and chemical composition of
the experimental silages are shown in tables 2, 3, and 4.

The bisulfite treated silage had good quality and was charact1r1st1c of grecmsh
color, and was free of undesirable and unpleasant odors. .

(2) Chopped sweet potato vines were preserved with the addition of sodium meta-
bisulfite at the rate of 0.4 per cent. The resulting silage had lactic acid 1.04, acetic
acid 0.23 per cent,, pH 4.41 and no butyric acid after the storage for 172 days.

The results of digestion trials on rabbits are shown in table 9. Digestible crude
protein and total digestible nutrients were respectively 6.0 and 48.7 per cent on the
dry matter basis.

(3) Corn, green soybeans and mixtures of corn and soybeans were ensiled accord-
ing to the ratio as shown in table 11. _

" Investigations on organic acids, the pH value, and chemical composition of the
silages were made. o

When corn alone or a 7: 3 mixture of corn and green soybeans was ensiled, the
resulting silage had a very good quality. ‘

These data suggest that mixing green soybeans in corn to an amount of 30 to 40
per cent of corn does not lower the quality of the resulting silage.
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1. ERERERY -5 ONE

CObOIREEERRY 5, A FEHEBREY ~5F, e BEHRY -4, Sodium Metabi-
sulfite (SMS ZMEFRL-T\n3) & {IREN, 9FRIE NasS,:O5 TH 73 7 LEEWEKTH S .
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1. REHHRUCAE

1957 A S BB O3y Y~ f =Y A% 10 H 31 HIW#, 3om ity LTIl A1 H3E
OV 7 FNEARY M3 kg SO, 11k NagS,050.5 205, 21 IHERME LS5 5% 10%
Wz, MIZERME LT, FRERERKL, Y=L TEREEW, BECIVED, EF51E
25ky 2 L7%. LT Table 2 woRd B onebE, W&, MEwWEZE, pH ollle, Bo
ER, TvE=YEEZLEOEE, ~BISMEELTY, WEEEETS C LEEEROML L
7.
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ME L2t oB a1k Table 1, 2cilbo=vy v~ 2QENERENEE Table 2 @
TL7z. BER, Trvea=vEERLEOEEOHETADOLREIR Table 3 0LE )V THS.

Table 1. Chemical Composition of Sweet Potato Vines and Molasses Feed (%).

Crude Crude N.F.E. Crude Crude True

Moisture protein fat fiber ash protein

Sweet potato vines 84.54 1.87 0.51 7.65 3.40 2,03 1.7

Md%*S?gﬁiNo 5) 11.81 13.65 | 1.22 54.30 4.71 14.31 .
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Table 2. Crude Yield and Characteristics of the Silages.

Yield of silage
Treatment Density Color Odor ]O)ate of
- pening
Weight | Volume
Na2S205 0.505 | 4% 57% 0.9007/ | tight olive | fresh, mild | Jan. 23, '58
Molasses Feed 109 84 61 0.964 pale yellow | mild May 13, '58
No Preservative 77 53 0.924 yellow brown | sour May 11, 58
Table 3. Quality of Experimental Silages.
Dry Lactic | Acetic | Butyric
\ Layer | oser | PH acid acid acid | Total NH-N Class
Bisulfite g | Upper | 17. 4%‘ 4.59 ( 0.64%4 0.15%( 0.04% 0.83%‘ 3.7”9%‘ Good
Molasses Upper 26.0 4.55 1.33 0.44 0.29 2.06 25.3 Satisfactory
silage Bottom | 25.0 3.90 1.86 0.33 0.00 2.19 20.8 Very Good
No .
Deeservative | UPPST | 20.0 | 473 | 0.13 | 0.47 | 0.40 | 1.00 18.6 | Inferior
silage Bottom 16.0 4.73 0.20 0.50 0.52 1.22 17.4 Inferior

TNBHEREI D, SMS =y -2 pH i) KBS Wwe &, BEEBROSEDKRN
c &, BREEOERVWC LR EOHENABING . 27ed DL REEESL 28D, prT v
OHRBEENBWC EPHEINAE. BLOonTE, BEERREMOLOB I DLLFEERLE
QI L, SMS ZAmob ok, BEEAKVEFRZ &KL, WbW?% Fresh cut odor ¥ $0
T, BEFRHRIOLOX, ATROHEL DY, TERETZHIE L 2L IWHER
RL7z. ‘

hE—EAFORmRER Table 4 02 YT, £RFIEONELHHE L KRR Table 5 ©
LEDTHS.

Table 4. Chemical Composition of Sweet Potato Vine Silages (%).

. Crude Crude Crude Crude True

Feed Moisture protein fat N.F.E. fiber ash protein
Bisulfite Silage 85.73 1.65 0.70 6.85 2.5 2.32 1.19
Molasses Silage 79.38 2.92 0.79 8.16 5.45 3.29 1.85
No preservative Silage 85.77 1.91 0.63 5.68 3.74 2.25 1.22

Table 5. The Yield of Nutrients to the Ensiled Nutrients ().

Dry QOrganie Crude Crude Crude Crude
Feed matter matter protein fat N.F.E. fiber ash
Bisulfite Silage 72 69 69 107 70 63 89
Molasses Silage 78 77 83 115 57 77 87
No preservative Silage 71 68 78 95 57 84 86

COWRTER, BEFEHRIOL 0, b0 EHOERB Lok, BrRowN KT &
SMS & BEERME T LR U2, ORI TRAIEYS 3.5 %2EL, ABRSEIBERD
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1. REBHHRUHE

FEEECHE (Table 1 v ~4=va) &, 11 A1 BEELERTERYD, 24mx45cm
PEHBY I (F72EE) K 15k 2HELE. cOOHTHEELT, (L3H NaS,0s
#0.4 % B LAND, +TRERLTERE L. HERC=~A 2B\, HEF LT
EHIX30k L. CREERSCEE, ZOBLEBEL, 19844 2 BHE, S8
T B2 E b, 2EHOBRREYE LT, MEBRY BT Lk,
ﬁ%%&ﬁ@@wqu0H7HmﬂDﬁofﬁﬁﬂ?ﬁ@bk&vV4%v»zyyv—y
EOWTLTnEEICHE L. o ’
BB EEC Y ) FERRET, AHBREAOR. (REAE2.6k, 1H15E4509
e ‘ '

19574510 £ 7 B EBROHHO RS RRO &5 ) O H O TH Ok,

v < 1. YV gk a (%)

Kk n | mEmeE | BE® | Degb | HE#mE | BKS | mEsE
B86.48 '1.65 0.48 6.88 | 2.45 2.66 1.45
— 12.20 ' - 3.55° 50.83 18.12 15.24 ©10.72

2. REBERUEZE -
C HEROBMREFEE T, BEBORTHEEANEL , HHOBOEE, ERIOS
A0, THBECTWbRZ =y v~ CEEQRARELICEL T &k, BERTEBT
L7, LINUTHEREOMBERL, moERNOBE1E, BEBETEL TWEORE L, BEE
& (BOE#Er X5 & 4-11-2 Dark brown W) #ELTWBROWEMRTHS.

SMS FRINEREE 172 B eRCe ez, TONEEREFBEL LY, HEFOERCK
LT 82%, RFIZ6T 2, HE 0.907%/cf TEERBIEAND.

WHEEECRD, HREVEEZ L - - THO IS THT Lk, TOFERIE Table
6 DLE D THOk. FRECEEOFEIMATOTREFEL X0k, ¥ '

Table 6. Quality of Bisulfite Sweet Potato Vine Silage.

Layer mlgtrtz;r pH I;accitéc A::it(;c B;l(t:}irgic Total T(l)\‘}al 1 NH;-N NTHI?:\T_ N, 100 Class

Top | 15.0% 4.78| 0.70%] 0.21%, 0.09%| 1.00%) 0.3404%| 14.99%|  4.3% | 29 Good
Middle | 16.0 |4.41| 1.04 | 0.23 | 0.00 |1.27 |0.3131 | 10.9 3.5 38 Vgc-,yod
Bottom | 12.5 | 4.01| 1.00 | 0.15 | 0.00 | 1.15 |0.3309 | 10.0 3.0 40 Véf){)d

CORBRE LA CHBBRYEEE T, Tre=vHEE0SELLEl=rS1r—vOoRE
ELTEREFRLOTHS. pH MREEBOHFIEL, LFBEBORE oy v v~ P
WL TRk EDOR. ., ’ ' ‘
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AEBSEORBERE STHE LRI Table 7 0 &% ) ThoOk.

Table 7. The Yield of Nutrients to the Ensiled Nutrients (%).

Dry Organic Crude Crude N.F.E Crude Crude True
matter matter protein fat T fiber ash protein
80 77 ‘ 81 100 68 92 98 ' 56

TN LB & 23 2% OFEBERPHEEZL WS . FBEBOREFOENEIL 317 T (5E4icEIL
T5CEEATERMNDOR), LOMFIL Table 8 &k b Thok.

Table 8. Chemical Composition of Effluent.

. . Dry Organic Crude Total _ NH;-N
Density pH Moisture matter | substance ash N NH;-N T~ 100
% % % %] ng% n3og %

1.037 4.75 93. 05 6.95 4.25 2.70 89.9 7.41 8

COFRRI VERREAACE DY, A, Sk, SERHOBLEL, 2EES
BN T2HA4YRKDCTHD L, FNFHN, 0.9, 0.7, 2.8, 0.6 % ThHok. RHK X 3H%
ERENEERENLDO TRV W50 b5 . :

WICKRIC L 2R BoEREL, Table 9 L) ThHOR. cOEFERIELL, &E
OB A DT, , e

Luepke K bB% 12, FEF T H NasS:Os #5909 B T3 &% 180 & 2 20%, E(E
FABENORENSD, COFRRBIET HO0.45FBFED SMS ¥ EBRLAZDO EEEINIOT,
B FOBAOBERECHHEALE TS O LHE 2 BILS .

Table 9. Digestibility of the Bisulfite treated Sweet Potato Vine Silage (%).

Digestibility N
Silage |5 bhw T Rabbit N gixgt:?gﬁlse Notes
A B verage

Moisture 84.95 — — — — D.C.P. 0.9%
Crude protein 1.85 48.6 48.7 438.6 0.90 4{T. D.N. 7.3%
Crude fat 0.62 46.9 45, 2 46,1 0.29
N. F. E. 6.37 63.4 56.5 60.0 3.82 {D. C.P. ' 6. 0%
Crude fiber 3.80 46.6 56.5 51.6 1.90 . |'T.D.N. 48.7%
Crude ash 2.41 — — — —  |(on the dry matter basis)
True protein 1.16 26.2 35.5 30.8 0.36
Organic substance 12.64 55.6 54.4 55.0 —

COFRERE, HEMO S 2L NB T EERLTWS . b0 EEBERTHNE, i
IV PEWHEERERTLOLMEEZNL . TR COFRE, L0V ErFERICEL RIEEOTH
{EZRT0~T78 229 HET2 LIEWETHS .

ERRASFELBWT, B0y Y4yl v~ (19574210 § 7 H3HEE) ZHw
TR T T oRiERR: Table 10 ©& B D THS. ‘ ~
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Table 10. Digestibility of Sweet Potato Vine Silage (No Preservative).

Silage | bbw Dliez;;:;h‘fy Diges.tible Notes
A B Average nutrients

Moisture 81.55 — — — — {D. C.P. 1.149;
Crude protein 2.19 50.9 53.7 52.2 1.14 T.D.N. 8.299
Crude fat 0.72 39.5 | 41.8 40.7 0.29
N.F.E. 8.00 57.6 56.0 56.8 4.54 {D.C.P. 6.29;
Crude fiber 4.53 43.0 43.3 43.2 1.96 T.D.N. 44.99; .
Crude ash 3.01 — — — —  |(on the dry matter basis)
True protein 1.62 35.5 38.7 37.1 0.60
Organic substance 15.44 51.7 51.5 51.6 —

SMS BEMOd o &%, BEEMHOREBHNE L5 0T, MEOLBREEETH 2P, &R
IO b QR ORRESENEL X VEWHE ThoR LT, HFEMOE(RIZ52%T,
BOBRNOSOREBLTEHOTWESE. ThbD SMS 000 HkERE 2530L%
2bis.

BRATZLER FB® I8, ¥ —~F 4 —FF/ 5 R, TAZ A7 T va, TAZ 17 > 28
LT, SMS IR0 0 EERNOLDEE, 22V ERWTERLTWE D, BMEOF
P, SERCEBEL THOFNCEREREFETEDY, 2AERELY 02 v a v X 2T
b, BERAC I REREBTNHS.

DEOEGRERELD, B0~ 2BEOKGFEEYETEZ VY v IV A EHBCLT, 0.4~
0.5 e REOEBTMEE Y — /2 HENT3 C L I OTHFEOMHCET S HERFL, BED
BOTWES, BOI vy V- RETEL &R BRLS.

I. BMFYEO I ETNUNSMXDEGEHECEONT

Ty P ERETEE, 1 3FOENE < AFOEREEA LU CHEET S C &1E, BSY
FEEROT20H57 06T, RBOBHMERN T LICbERDZ L THS.

— e EN P vEr 2 CHLUTRBFANS AR LBEAELTOBTH, FORRTEZESELH
ST EPFTDLNTnSE. mvv v~ PHBEOET ENDBWLIE, B4 v Er o v REBEHERK
LD EENHZ DT, TNOHCTEETHIONKLTHE . TNEFNFS AR eMmz s &%
i, BEAE  TERESEHOMBEL AoT, FArYEe 2 - OFORICIK L TEOFE
EREANLL, =r v v~ OfEY, TORGEBC XIOTIR, FORERIELTHOTL 3
DOTRARVHEHEETES.

Table 11. Rate of Green Maize to Green Soybean.
T, TLbOBEREER

(RN 2=y - Ensiled
g %/C&?K ’ H)(J‘]\ vER3Y Lots I Crude protein : N.F.E.
EHEMNF 4R & OESGEE LD Green maize |Green soybean
2 CEEBIA L T 10: 0 2500 ¢ o ¢ 1:10.2

1. REMBERUFEE 03 1750 750 1: 5.6

kAR EAE R (I | o 5: 5 1250 1250 1: 4.1
v TR BEMS 4 2% 1957 428 2 7 750 1750 1: 3.1

0:10 2.

AIOEAD, ThiE ML, ! S 2o
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Table 11 OBV CREAL, V7 3L EAXy P 1R 1 EHFOMEB L. EBFHREFEELVA
DTN BBELHE, HELFARCTOR. chbik10F165Xh, 11 A9 FoMc 1 BF
ObiE, MEREEL, — RO ETOR.

2. RBEERUER

R O 7 Table 12 0230 Th5.

Table 12. Chemical Composition of Ensiled Materials (2).

Crude N
Forage ‘ Moisture pr(();?in Cl;;itd ¢ N fc.)E. Cffged: ‘ Czslﬂe \ c/p
Green Maize 76.74 1.41 0.37 14.33 5.61 1.54 10.2
Green Soybean 76.17 4.21 0.438 8.74 8.74 1.65 2.0
HEOES W EEERnoILE, T Table 13. Crude Yield.
FYER 2 CEWCE 10 pHz, AE
. i D i
ELEEMD SN E TRl BAF AR Lots Yield Date of uf):}tlon
) Weigh Vol opening storage
CEWTlX, GNEIST K™ O\ 5 @i eight otume
RLTHETERASERLTNS. 10: 0 %8 % 77 | O 16 sodays
Blowis 2 0ER - ZHOBREREE 7:3 % 76 r 2 72
Table 13 &% 0T, ZOHHEE Table 27 2 % & Nov. 11 84
4 ) N 3: 7 98 74 ” 21 94
4 O&EYTHOR. 0:10 | 88 48 yo29 | 102
COFERREBIMEEZER LA LE
Table 14. uality of silages (Corn, Corn-Soybean and Soybean).
g y y
Acid
Lots m]g;-tyer pH NH;-N 1\'II’H13\I x 100 Class
Lactic | Acetic | Butyric| Total
10: 0| 20% 3.80 | 2.26% 0.41%| 0.00%| 3.03%] 10"% 6 %] 40 Very Good
7: 3 24 3.86 3.31 0.49 0.02 3.82 25 10 38 Vi
5: 5 21 3.98 2.83 0.38 0.34 3.55 46 10 ) 32 Good
H 26 4.49 1.60 0.24 0.66 2.50 81 11 23 Satisfactory
0:10 22 | 5. 40 0.91 1.38 1.27 3.56 177 23 8 Inferior

BORWELBBD, HFMIYEravOLOLOBE DL HEN XL, TV 4IX0EE
5L TBGE0T, WERHENED, FMF A XOHOLON, $0&b BENEZ T LT
FL. LInLT, ZOHM 7:3 OBETE, FUIrYEr 2203050 EELTE L
AMEEZBRENISTHS.

KRy > - OB I NE2EEE, 10:3MOERELOTHENS 4 XPBEEENS
OHFEBTHEMND 71ﬁﬁ?%ﬁﬁ%éﬁ@&@ﬁdmém<ﬁk%(i%%@ﬁﬂm%&
LXK 6.3 &K3), FELOEMNCE, 2REREVWEHETSELAVWLOLEDNS . RER
TREAETODERATLREAOIOVELNZ.

F7e—iRAN, MHOERBENBVWL B, pH iXEvwCc &3, cOoERTLIH DD
TG .

TEhr=ryv— YOS 7T &, Table 15 ©& 50 TH5.
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Table 15. Comparison of Chemical Composition of Experimental Silages (%).

Moisture p(ifg(?i‘il Cgtd e N. (FC) E. %E;ie C;:ﬁl e c/p

10: ¢ 77.74 1.42 0.52 11.88 6.56 1.87 8.3
7: 3 76.98 2.23 0.53 10.98 7.41 1.87 4.9

5: 5 79.49 2.81 0.57 9.03 6.49 1.61 . 3.2

3: 7 78.10 3.37 0.64 8.79 7.35 1.75 2.6

0:10 78.85 4.00 ) 0.96 6.95 7.52 1.72 1.7

HE R EESEENOBEPEBRIC X OTTohiL, TEREZEMCHT 5 HEREORER
hELRSD.

FRCOBRCILS &, Tﬁﬁ%i%mﬁﬁémﬁaﬁ®k# 5L ETHBESE, BRE
OEyy V=0 D HNWEHEEINS.

CNBORERND, ROT EVHETES.

FMrvEravCHL, %~m/&§®ﬁﬂ&4z®ﬁAm WEE Bk c il
BEQOz v V-PFEDL B &M TES.

LieisoT, EEIC FbNThaEA Y Er 22 100, 30 #BEOCHANS 4 XOIE
AR, #ERNID WO TELEER LSS L ELDNSD.

. #% &

Q) EEERRY ~F NaxSOs ©, =y b — S~ORNBE LCOgR a2, Y
<~ A=Y AEERIC LT, 0.4%%7230.5 %8 RMUCER L 2R, BRREaES—RO
BAEERTEL, FEOEFCETS c&Babiik.

@ FBEORE=vy v —-SrEELT, PH [fEEL, BEROSEF—RICENO.

8 FETXAMESBRORRIT, FEMOMBLEN 55 2T, JENODOKELTES
Lo LHEINZ.

@ FArvERavCEMS A REEOHSGIEA L TERT 3254, THREESEYUNHE
EEEOCLOER, BELHETEROTI (RS,

LML THEA Y Er 22 FL, FAS 4% 30~40 % REE TIRALTY (WEEER
M EREOLOEIE S BE) REC=» > v~ UPRLCTERS L PHADNT.

EEN, HoW, BA33E8 A6 (FE) RUMBAMAEN B 1E B OEASEZSH
FEAXRBROE ETHEL L.
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