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I. MEEEVTAEE

1. HEMH

TNT 7T 7 (Medicago sativa L. ; fuffi~
T F3 %) Z2 19994 (3 FHL; IR 3 rd-99) I L 12000
(1 FBE BEFR 1 st-00) ITAIVEY, 74 —L—
U~ b A—7 (NISHIZAKI 5, 1997) Ok BAGAE
M T B ML T E® T DK
Matmaking-treatment; FMKX) &, 7> RKa—
A U R—=F TR Y ED R OBES] (71> Fr—)
ZREEL, HAEEFIcTrEed 5 X (Windrow
Inverting—treatment; WIX) %%} 7=, BEOX Y
BYITE—T 237 0 aFTITW, MYERY S
74— =Y~y A= THRELIZMWE~ v b
ZX) 0B EICEGEE LI BoKBoERE S E L (7
1% 5, 1998) HuE 75 dem®D MY & Lz, FMX
WX BIEEKS & EERIS0%ICHERE LRI TTFEL Lz,
F 7o, WIKIZAI Y B v % 5 Fefi B I 1 EIREEZ 1TV,
FMX & [RE B SIS iiE L CPRe e, TRz O
WHRIR, HRERE (EEE) BLOHNE (A
) 1%, 3rd-99283FNZh2l.0C, 10. 283 LY
27. 3MJ/m?, 1 st-00/3[F]18. 9°C, 6. 5HFME]F L 123, 1
M/ TohoTc, TR TR, 7LV T7 707 7idn—
N_R—F (ZHXHAAT—Ty hr—L_—
F o Ne— )L AR ERL 450mm X 1§ 1, 150mm, )
72L) THRE L, MROBET L2 (BEO. 5m, &
X0.25mm) ZHWET v vy (XX HHL
WM1520A) T6EEZDT vy B 7 A T -
7o BTRUTESNTHRI 3 # ATV, BHEME, EY)
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EN—FER&TOFRAL T T E L,

3. EZENH

W 7VE60°C TA8IFH B RGZEE L2, 1 mmif
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~ NTT 7 40—, fEMEEE (VFA) &8I3H
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W) 1 kgX47- 0 OMITHER LTz, LB ix4e<
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I BRELVER
1. BSICE T I8 EEE
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7V 7 DRGEEEFig IR LTz, WX O
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Fig.1. Moisture content of herbage.

=& 3rd cut alfalfa in 1999, conditioned with forage mat—-maker
O 3rd cut alfalfa in 1999, conditioned with windrow inverter.
- 1st cut alfalfa in 2000, conditioned with forage mat-maker
-} 1st cut alfalfa in 2000, conditioned with windrow inverter.
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Hi-, TAT 7T 7 DRFBHLETSEL 2L
DHGMNE o Tz, =2 TARRBRTIE, FMKDH
R ELT, MO -7mEFEFDOY 4 Fr—%iF
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G, T ORI A B IR L 7R T T
74 v Ra—WNEOKDEBEN DL, TN
HWEAZKTIE-EREEZ OGN, DLk, AiHEs
FORRBROFER PO W5 L, XV %DOT
NT 7T 7 BT 2356, ROl 3
WIRIZ, 7y XIZXafiirTii=~y N A—DIT X
LEERET R > 4 v Ra—o U R— 22X D KisT
Bl oD Z LRSI,

2. YAL—CDERBEA B L UHKELE

XY E Y BE%OARR IO A L—U OEESEIS
NI A L— UV OMEEIR AR Z Table 1 12/ L
7o HEHEIAEE, MBECTAELIOY A L—DL
B X RIS BT, WA X L SRR o
BEERM IR IR D TIRW Z E 3R S vz, A L—
UAOMEEIRANERE, 3 rd-99TIIWIXA317% CFM
XD10%IZ i L CEVMEEZ R L7ZH DD, 1 st-00
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Table 1. dLejilf ratio and weed ratio of alfalfa fresh forage JE 73)0 7 - OFMIK 8 8 M %7 L7 CP
e e 13 3 rd-99 ALK A TY b
ltem? Leaf ratio” Weed ratio” 7530 EHOO, FEE L HFMX 2MEL VE

_ Fresh forage  Silage Silagbe5> %7 LT, MEHERR 12O\ T, ADFE &

grd=e97 M oL 933 10-0. HALERIX YR & A5 7275, NDF
S L A T A BEWI A4 3 %5 i 7 LT, A58
Wi 7.9 18,4 o1 5 BRCIX, FEMHEIGOHERIRARICEE L
HXBZEITR D bR o Tl bbb

Y FM: Conditioned with forage mat-maker, WI: Conditioned with ,912’ WIE@NDF@%%WE&T L7-. — oA

windrow inverter.
? Leaf ratio=leaf/(leaf+ stem)% of alfalfa (DM basis).
Y Weed ratio=weed/(weed+ alfalfa)% (DM basis).
%) 3rd—99: 3rd cut alfalfa in 1999, 1st—00: 1st cut alfalfa in 2000.
Dab: Mean values with different superscript letters were
significantly different (P<0. 05).

TITAE X ZITFE O bT, 2 BIOMER AR
Tholz, FIRDO L HIZ, T v XIZL D PHAEEIT
TNT 7T 7 OEREEK NS, Aokl
TEMER O A XN TIRASE S, FZTK
W%fﬂwzwﬁ%&LTWE% A3, WIK

BEENLPE OFRFEIIFMIX & [RERICIR S, £, M
Eﬁﬂ%@@@&%%%%ﬁ(?yﬁ@%%ﬁﬂ%
IE~ > B A= OF Il L T4 7- 0 28. 8%
mnole) ICHB L TASWMETH-TZ, Tb %
JCNZT NT 7 VT 7 TRAEEKIC L 2R A H D
MIHEEIRAFRE 2 X T H &, v R A
— K DBERTRA R b D7, RNTT 4R
0—A U= K DRERTHL, T v XK D
FTRDIEE 2D Z D, TAT 7T 7 DOTHAE
LTy FA—IRARDELTCNDHDOLE
b,

YA L — T OB SR & Table 2 128 L=,

Table 2. Chemical composition of alfalfa silage.

L LT, WIRKIIAEREIC Ky & ENE -
72728, I TIEH DN A L— RN
HeZr, HE L L CNDFHFH O~ ZLE—R
DHEINTZbDEEZ, A L —UFREE
ORELZFAE L=, TOSE (Table 3),
R L7722V A L— U FpHA 4. 650 E LT TFE
<, VBN/TNLIZ6.45%LL T, AHEEOAER S
il 4L, HEEIMIT TH D Z EBRBO LN, £,
ﬂ%kioM&a;iluwWHME#mwﬁ%r
L7 DD, 3rd-99 CIlI AL EICLBEX [z
ﬁ<,FMELm@LTmK@%%ﬁ%@ént
IEVEEWRER Lo T, DT, WIKONDF
GENEAD LIRSV T, %¢@%ﬁ%%?
HY, 5%, BAKSYA L—OWRE5722 REEELCHT
V2 O HEEME R AR D S fRFEFE & KA D W BN
HHrHLOLEEZ LN,
3. YA L—CDEIEERBLIUIRILY—EE
P A L—T O EFES L OTDNE &4 Table 4 (2
LTz, 3rd-99FIEETH LR WIX TI. 2% m 72>
7eh, MO EHERITAEE X 20372 <, TDNG
#HFMX60. 1%, WIX63. 7% F%THh o7z, 1
st=001F &k sy & b IHLRICH B LB X E1 R
W9, TDNE &1 X T
62.3% L HELVWETH -T2, FEK

1

AERGE R A Table 5 IR LT, W

Item DM OM CPp EE ADF NDF
(%) DM% A4 L= NVX— (GE) &
3rd-99?  FM  56.7%7 90.0  19.6 4.7° 3710 4717 (3 17.8-18. 0MJ/kg T AL 2 X [#]
WI 44.3°  89.7  20.8 5.2 35,7 43.4° ZITFRD N2 o T, DEB IO
1st-00  FM  55.4°  90.7° 13.6°  3.2° 344 47.4°  MEZRICHABKEETARL,
WI 39.1°  90.1° 157" 2.9° 340 449 GE @ 1t 3 1% 62.1-63.8 % T
D FM: Conditioned with forage mat-maker, WI: Conditioned with windrow TDN@E (60' 1-63.7%) & j&fﬂ

‘ inverter.
? 3rd-99: 3rd cut alfalfa in 1999, 1st—00: Ist cut alfalfa in 2000.

Pab: Mean values with different superscript letters were significantly different

(P<0. 05).

LTW/=, 72, GEOHIRIZE
B LEXIZ 303 5 9950% T
HoT,
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Table 3. Fermentation characteristics of alfalfa silage.

Item" 1st-00
FM? WI FM WI

pH 5.15 4.65 5.10 4.70
VBN/TN (%) 5. 45 6. 45 2. 70°Y 4. 65°
Lactic acid (%) 1.08 1.54 0. 55 1. 08
Acetic acid (%) 1.04 0. 82 0. 32" 0.94%
Propionic acid (%) 0.01 0.01 0.02 0. 00
Butylic acid (%) 0. 02 0. 00 0. 00 0. 00

Y VBN/TN: Volatile basic nitrogen/Total nitrogen.
9 3rd-99: 3rd cut alfalfa in 1999, 1st-00: 1st cut alfalfa in 2000.

P FM: Conditioned with forage mat-maker, WI: Conditioned with windrow inverter.

P ab: Mean values with different superscript letters were significantly different (P<0. 05).

Table 4. Apparent digestibility and total digestible nutrients content of alfalfa silage.

ltem’ DM  OM  CP ADF  NDF  TDN

% (DM%)
3rd-99? FM  62.4  63.5  66.4 55.5  56.3  60.1
Wl 65.0 666  70.2 57.0  57.8  63.7

C1st-00  FM  65.1  66.5  69.9 575 543  58.0  62.3
Wl 64.6  66.4 681 55.6  57.7  62.3

Y FM: Conditioned with forage mat-maker, WI: Conditioned with windrow inverter.
2 3rd-99: 3rd cut alfalfa in 1999, 1st-00: 1st cut alfalfa in 2000.

3)

2% Mean values with different superscript letters were significantly different (P<0. 05).

Table 5. Energy content of alfalfa silage.

3rd-99"

Body weight (kg)
Water intake (kg/d)
Water intake (kg/d)

Energy content (dry basis)
Gross energy (MJ/kg)
Digestible energy (MJ/kg)
Metabolizable energy (MJ/kg)

Apparent digestibility of GE (%)

Metabolizability of GE (%)

1st=00

FM WI

661 656
8.3 8.7
28.5 24.7
17.8 18.0
11.3 11.4
8.9 8.9
63. 8 63. 6
49. 8 49.6

Y3rd-99: 3rd cut alfalfa in 1999, 1st-00: 1st cut alfalfa in 2000.

YFM: Conditioned with forage mat—-maker, WI: Conditioned with windrow inverter.
Pab: Mean values with different superscript letters were significantly different (P<0.05).
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Effect of maceration on digestibility and energy content of low-moisture

round bale alfalfa silage

Kazuhisa NONAKA, Shin—-ichi KUME and Tomoko OHSHITA

Summary

The quality of alfalfa round bale silage (RBS)
1s heavily dependent upon weather conditions.
Recently, several mechanical maceration
treatments for freshly cut forage material have
been developed. NISHIZAKI et al. (1997) reported
that the maceration with a prototype mat maker
increased the drying rate of alfalfa in the fields.
This faster drying could be caused by the
expanded surface area due to stems torn to
numerous fibrous pieces and severely damaged
the cuticle. CHARMLEY et al. (1997) suggested
that maceration might Iimprove apparent
digestibility of forage. While this has been
shown in the studies with hay (PETIT et al. 1994),
no such increase in digestibility has been
observed with precision—chopped silage
(CHARMLEY et al. 1997, FROST et al. 1995,
MERTENS and KOEGEL 1992). We also found that
maceration had no effect on the digestibility and
energy content in 20—mm chopped low—-moisture
RBS (NONAKA et al. 2001). Thus, this experiment
was designed to investigate the effect of
maceration on digestibility and energy contents
of low—moisture RBS which was chopped longer
(200-mm) than that of previous study.

First and third cut alfalfa (Medicago sativa L.)
were harvested at the 10% bloom stage. The
harvested alfalfa was then treated by 1)
maceration, processed with a large—scale forage
mat maker prior to wilting to approximately 50%
DM content (FM-treatment), or 2) windrow
inverting conditioning, in which the alfalfa was
wilted with windrow inverter at the same period
as that of the FM treatment (WI-treatment).

After that, forage was baled in large round bales.

After being stored for 3 months, the silage bales
were chopped into 200-mm pieces using a
forage harvester and re-ensiled in 200-liter silo
for each experiment. Silage digestibility, total
digestible nutrients (TDN), digestible energy
(DE) and metabolizable energy (ME) contents of
FM- and WI-treated silage were measured
using a respiration chamber. Two dry cows were
assigned to two dietary treatments for 14 days
in a crossover experiment. The cows were fed
an all-forage diet. The amount of feed given was
adjusted to 110% of the requirement for
maintenance on a TDN basis.

Maceration reduced the field-drying time. DM
contents of FM- and WI-treated silage were
55.4% and 39.1% (in first cut), 56.7% and 44.3%
(in third cut), respectively. The leaf ratio of FM-
and WI-treated RBS were similar. There were
no differences between FM- and WI-treated
RBS in DM, CP, ADF and NDF digestibility.
Furthermore, GE, DE, ME and TDN contents of
FM- and WI-treated RBS were similar. These
results suggested that maceration has no effects
content of

on digestibility and energy

low—-moisture RBS.



