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Synopsis
Yoshimi IMurA, Masataka SHiMojo, Yasuhisa Masupa and
Ichiro Goto (1997): Fermentation Characteristics of
Bahiagrass (Paspalum notatum) and Barnyard Millet
(Echinochloa crus-galli) Silages Mixing with Phasey Bean
(Macroptilium lathyroides). Grassland Science 42, 348-352.

Making silages with tropical grasses mixing with legume
has a practical importance to improve the low nutritive
value. Effect of the species and rate of mixing of legume
on fermentative quality must be considered in making
mixed silage.

With the silage made using two tropical grasses,
bahiagrass (Bg) and barnyard millet (Mi), and tropical
legume, phasey bean (Pb) which is considered one of the
tropical legumes producing well-preserved silage, the influ-
ence of mixing ratio of Pb on fermentative quality was
investigated.

The mixing ratios of Pb to Bg or Mi were 0 : 100, 25 : 75,
50:50, 75:25 and 100:0 on fresh weight, respectively.
After about 100 day storage in experimental silo under
constant temperature of 20°C, chemical analyses were con-
ducted.

In all the silages lactic acid contents were not so high
(0.5-6.0% DM) and pH did not decrease below 4.5. The
higher proportion of lactic acid to total acids concentra-
tion and lower production of butyric acid in mixed silages
compared to those of respective grass silages Weré ob-
served, especially for the mixing ratios of 50 : 50 and 75 :
25. .

The amount of protein in the material increased by
mixing with Pb. Although the quantity of protein degrad-
ed increased with increasing ratio of Pb to Bg or Mi, no
significant effects on VBN production were observed.

These results suggest that mixing Pb to Bg or Mi in
making silage has an improving effect on the composition
of organic acids and no adverse effect on account of VBN
production.

— I 49 EIRFES (199449 A) BV THRE.

Key words : Organic acids, Phasey bean, Proteolysis,
Silage.
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P4 L= VEHEETEC EPFETE B,

ZIT, AWMIEICBVLTIE, B xBRE e TS5
RELEEND e T 7 V- - v EHBHRORASTES
LTHA L—VRBIEITY, 2h o ORBELE AR L,

HEE L Ok

MRS BRI X BMEE LT e 775 2 (Be, B
vy o, FHEE BLOEND ez (M, SEKHE:
Ly b, HARE), BB ARKEE LT 7V —-E—V
(Pb, M~ L —, BFEE) 22 ZhBEL TRV, X
WO GOEF R, Pb @A, Bg XU Mi 3HFEH
Th»lco MREDOFHIZITHY, XED %K 1om il
L, &&Eic 5% 5 Bg b 50 Mi 0Zl&sZ2hZh 100
(Bg100 X, Mi100X), 75 (Bg75 X, Mi75[X), 50 (Bg50
X, Mi50 X), 256 (Bg25[X, Mi25[X) B8X 0% (Pb100
X) i BL5iPb 2BELKE SXIKETERYA
o ZEEY, 20°CIERE TR 100 HRSRFEL L 72, 703, Fuik
EEY A it Muck™® O FEICERL, £) 5L 8o
100mIBOEDTH %,

MEEB L5 1 L — VoY (DM) BBEEEE £
FEREE MR Kb (TNC) 2 Weinmann ZFfHEIic> W
TYEVHERICEIY, EAEER HHEDOPN &
mPN, ¥4 L—YDOZNEFsPN) {3+ ) 7 o VFEERED i
FOHEL 10 ¥4 L=V DWVTIE, 10 EEDOEEKic—
BaiRiE (4°C) Ul L72ci: v, pH 28k (S, pH
A — % F-13), BRMEEEEER (VBN) 2KESERED,
BERBREEREAR 70 b5 78D GHIE L, B8,
ZOARIu= 75 7ETCRIBOERESET T3 &
BEHENTV S0, BuiEic BB THEL, BE
EEVHELNE LI, 7oES VEE, HEBRION SO
VIEIE, BTOHA LV —YTENLOBOEY— 7 38D oH
WODIEEIENSDTH T, LIzd->T, ThbORIZ
RERBREFRICEDT, iR (LA), B (AA) B U
B (BA) OAFTEEREREESHEE (TA) &L, LA, AA
BLUBA % TA TRLERXSERBESELR (heh
LA/TA, AA/TA BXUTBA/TA) & L7z, ¥4 L—YDE,
YIERi3 AA, BABX U VBN OETHEIEL /=, 158, HIEE
EpHIE>WTRZDEE, ThlADEI>\WTIRT—2
¥4 7 H L Duncan DZEEHFRE IC & » FUEM ©F
BEMEET-> 1,

HRBIUBE

MEE®D DM, mPN, TNC & ¢* TNC/mPN % Table 1
1ZE L7, Pb® DM 350 18%, Mi @ % 113% 19% < Pb
LEBETHD, BeTIRIN28% EPh2Mi XKD E
WETH o Tco —fRICY A U — Y OREELE T IMBE DK
DNEBVRERFELRETTEINTOVEDY, BREDY 4
L—UMTERET SO b/ S ADEAY, HEED DM i
26.7% THY, TNEHRTERERICE T2 Pb © DM IZE
WETH - 7o Pb D mPNEERIL 2.22% & Bg BLU Mi
0 2L OB WEER L, TNC &HFRIZ Pb R b5

Table 1. Composition of ensiled materials.

Species Bg? MiP PbY
DM? (%) 28.02 19.19 18.28
mPN® (%DM) 0.82 0.70 2.22
TNC? (%DM) 5.84 6.52 8.33
TNC/mPN 7.11 9.28 3.76

D Bg : bahiagrass, Pb : phasey bean, Mi : barnyard millet.
2 Dry matter.

® Protein nitrogen of ensiled material.

9 Total non-structural carbohydrates.

<, ZIFMi, Bg DIECTH >t HEFEELBET S LEZ
57 % TNC/mPN 2%, Pb T A *FHRE I DE LK
WETH - 7o, #i3 3 B O ERS O D S IREMEED
DM, mPN, TNC % & U TNC/mPN ZPLIF o X 5 1%
AT EETEESN, §75b D5, Bg & Pb & OREAMEIEICS
WTi, PoiEAFIEVEMNT 20K LESBEVDM B LU
TNC/mPN 3EF L, mPN 3F<L 8%, Mi & Pb DE&H
HBEic>0»Tid, PhiBAEIGH NG %5 &, TNC/mPN i
{EFL, mPN2s#0L, DM OoZBZADE0,

YA Lr—-YOpHBIUERBMHEKEZBgicoVW TR
Table 2 iz, MiiZ2>WTld Table 3T/ L 7o

Pb100 X% 4 L — YD pH & 47 TBg 100 K44 v —
D52 LDEHEE (P<005) IKEWHEET -7z, Bgicxtd 3
PoiB&IWC & pH 3ET 3 2R %7K L, Bg 50Xt Bg
100 XX W EE (P<0.05) IZ{EWVEE T - oo Mil00 K44
V=YD pHIZATTPhIOXR YA L — Y LEIBEETH -
fzo Mi & Pb DiE&H 1 L— Y@ pH & Mi 100 X & Ofific
BEZEED ONEr - T,

Pb100 X4 4 L— YD LA EHEB L LA/TA (46%%
FTP060) W BgBLUMIIORY A L—YEhEE P<
0.05) LB WEZR L, L L, 20 LAESHERIE, BED
B A RRE S A L — VTRES N TV AABESER
80~120% k0 bR DEWVETH o720 TOEVLAS
BRI, RBEASHEESECBHMBKEY 1 L — YO
B ELENTVWELEIKE, BOTNCEERICLBEbDEE

AbNf, Bg, Mi&d PhBESEEMWSELBICLESIL

LAGERBLULA/TA BEL R AEMERL 7, Milc
DWVWTIE, Mi2b XD LA &FHB LU LA/TA ¥ Mi100 X
XVEE P<005) B, £, BETRE VA PH100 X
FA LU=V XD EFBEER LI, Pb100 XD AA SFR
BLUTAA/TA I, BglO0 Ry 4 L—vLoicEEER
FEDHENB o208, Milo0 K34 Lv—YEDEL, AAS
FRIZ>\WTREEZ (P<005) B3 5il, Bgic Pb %
RBALLBAD AAEERBLU AA/TA KT 2HER
PRBAED SN h -7, Miik PbEESLEBAICE,

AA SBEEPET T 2HEEBPED SNk, BAGERBLU
BA/TASWVWTIE, PhI00RH 4 v—Vid Bg 8L U Mi
WOXH A V=Y XDEWEERL, BAEERICIZHh
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Table 2. Fermentative quality of the silages of bahiagrass (Bg) mixed

with phasey bean (Pb).

Species Bg: Pb

Mixing ratio 100: 0 75:25 50 : 50 25:75 0:100
pH 5 . 9b9 4,980 4.7% 4.8%0 4.7%
LAY (%DM) 1.5 0.9 3.8 3.5%0 4.6°
AA? (%DM) 1.9 1.5 1.8 2.4 1.4

BA® (%DM) 2.6° 2.9° 0.7 1.8 1.42
TA® (%DM) 6.12 5.22 6.3%" 7.120 7.4
LA/TAP 0.22%° 0.16 0.57%¢ 0.49>>c 0.61°
AA/TAP 0.32 0.29 0.30 0.34 0.20
BA/TA? 0.46%° 0.55° 0.13° 0.17 0.19*
sPN/mPN® 0.73° 0.63"° 0.542° 0.51° 0.412

D Lactic acid.

? Acetic acid.

¥ Butyric acid.

9 Total organic acid.

% The ratio of LA to TA.
® The ratio of AA to TA.
» The ratio of BA to TA.

® The ratio of protein nitrogen in silage (sPN) to the protein nitrogen in

the material (mPN).

9 Values with different superscripts are significantly different (P<0.05).

Table 3. Fermentative quality of the silages of barnyard millet (Mi)

mixed with phasey bean (Pb).

Species Mi:Pb -

Mixing ratio 100:0 75: 25 50 : 50 25:75 0:100
pH 4,720 4.9° 4,720 4.5 4,730
LAY (%DM) 0.5 0.5% 2.2%° 6.0° 4.6°°
AAP(%DM) 5.7¢ 2.0 4.10¢ 2.8 1.4°
BAY(%DM) 4.9° 2.12 0.5 0.6° 1.42
TAP(%DM) 11.1° 4.8 6.8° 8.84 7.4°
LA/TAVP 0.05%P 0.10° 0.322 0.68¢ 0.61°
AA/TAD - 0.512P 0.47>° 0.61° 0.25% 0.20°
BA/TAV 0.44° 0.43° 0.08® 0.072 0.19%®
sPN/mPNV 0.37 0.50 0.44 0.44 0.41

D See Table 2.

2 Values with different superscripts are significantly different (P<0.05).
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AFEEDEEUTOEBD TS %, 71805, PhiESHI&
50% DI EOBE&IcETNEFND A FRHCEREY A L — v &
D REELENEIF &8 5120 /2, BEIKDWTIE50% @ Pb
BAICED, Miic2WTIRT75% @ PbiEAIC L » Pb Bijh
B4 L—YEEZES B VR ENULOREENE LN S C &
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Z DR, mPN EFRTiE Bg>Mi Th - 7z (Table 1) 45,
Fig. licR L7z &k 98, 4 L — ViFEidh @ mPN SRR F
Mi100 K% X TFMi & Pb & DBEAKIZFNFH Bg 100 X
BLUBg & Pb EDBREAXKLVBWEEN -7z, POESY
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A4 L — VBRI BT 3 EAEOAEERE, BOEY
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FOEBOBRAEBHBE NIz b DD, VBN EFIIIH &
nicEEioh5,
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BiE24-F+—F735 2200, MHEOER/MMELE
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Table 4 IZ7R L7z & S MBI O TNC/mPN &4 4 L— ¥
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Table 4. Simple linear correlations between chemical
characteristics in material and fermentative
characteristics in silage.”

Silage
VBN/
pH (sPN+ VBN) BA/TA LA/TA
TNC (%DM) —0.730* —0.441 —0.751 0.723*
TNC/mPN 0.370 0.811* 0.703* —0.8b2**

* P<0.05. V For abbreviations, refer to Table 1. and 2.
* P<0.01.

Mi 100 75 50 25 0
Pb O 25 50 75 100

Species and mixing ratio of ensiled materials.

Fig. 1. The amount of disappeared protein nitrogen (PN) during ensiling and the amount of volatile basic nitrogen

(VBN) in silages.
Il : disappeared PN, EEE]: VBN.
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