ISSN 0919-3235

Bl 3=

FEERX (111R)
W/ —bF 28

£B8H50F (11E)
DURTYLEE (418)

H57 HHLBERES SRS

RS
FREE

BESZTEHN
_ %4 % 2002

tBEEES=

HOKKAIDO ANIMAL SCIENCE AND A






s M b €

1. 58 A BEEEFZTATRHETE

x X 12002469 F2 B (A), 3HK
15 F i R RS
HMTENII B B R L 2T

2. SEMADBEV

2001l FEBRFHBRENORERL DN, REOMARNLIFEITBEARREL > TLEVFE L2, B¥R0EDL
WAIRIZRE» LNRB e > TBNET. 20L& ) WREFSFELRC L) TTE, 20EEICHESE
ElzlhrhEdAd. 22 LU, ABRZRSEMALEBEVELETEY. o5,

SEMIEM AL ET
EBRBAGOMREL) ETHOTITHESZE W,
£y

E&E 3,000/
HALE 2,000
BERE DEEES D 02770—4—4947 MAES | ALBEEEES

LB, YERRIIOEFIL UL, MROBETUBFARNTHRELL T I h->TEN £,

SRWIZ S, SEEBE R B3 THEEwVLET.

BT £ 060-8501 ITHITHICH A 40T 582 BBk
HEE 1 011—388—4840
77w 7 A 011—386—1574

3. EAMEEEDERDOBEV

SBROFTEFRSICER I L L L Salcl, TEROMRE S8A0 L, FEOSHSRE (5) $TB%
DBV %7 .
--------------------------------------------------------------------------------------------- 7 SO
ERSEEERT (BT HHE £ R H)

BAH

o

TEL - FAX

¥E133Ffr

TEL - FAX







LB & PE R 2
4% Frk 14 %3 H

| Rr
REHRX
TNT77 V77 BESa—2F 4 L= EEE0BR WIS OERTH & FEEIC Ty RE
...................................................... WAEA - TIHE - KABZ - hiE 2-KBE %L 1
BHET Y 7 UMr bBrUOBRERIC L VEEL 2MEWS v VBB L URED
DAER B BEFFFMED IS < veeeeemmrrereemnereren e, RTEZRBER] - (L) ECHE - FASL L. eeee 7
KA w77 ) —2DMERICBEIT 2815 (B 48D KA 77 ) — ADREI BIZTT R b N
VRIS IO R
................................... U_”j*[]% . :hgzlg = E‘FEA . ﬁi%ﬁg}% 13
Btk 3D ) DR R & BRI AE LS
---------------- WMTERE  RTESR - F AT - LREE - FERRET - HEE - Sk 21
TR DT INT 7T 7 A V=D DIGEHBMFEE, RERL L UILERBICRITTHE
....................................... R IES) - (ERESRAD - RE— - IUE B -IRDO 5 - ZokEH—eer 29
HEHEILS 2 T o8B T OBFWILA B BIT 5 RERET & LAEEOBR
..................................................................... B OB— & e NEEL B E T 39
ITAZ BRI BT 558 2 BEDBICGES) O EISFT & miﬁﬁifﬁk MR RITTERICONWT
....................................... WO - 8AS%H - DHEE - BREED - 5FET - MASCER- 47
RVZZ A VHAFICBIT AR EHFREFRE Ltﬁﬂﬁ%ﬁ@%ﬁtﬂb & OB B D VER .
................................................................................................... WARIRER] « S G- 53
MK & 2 FLIEERORER
.................................... ﬁ#ﬁ:ﬂ: ,ﬂ[[EH 1=} ‘:’ﬂ LUJ: ’JI(L ﬂ;fﬁ‘ﬁﬁr o q:;’r\j‘ E . ?ﬁ% E. 59
FLEDORERE AR I EDB L BRI RIZ T2
.................................................................................... BAE - /O E - SEEE 65
BUASEEIRAD ) = VBT VT 3 A7 L BT it Rk RIT T e
...................................................... EINEET - &M (5 - SEES - RERET - MUA—- 71
Mx/—F
DA~ ZTUBE B DB EERETIAE (TFHL)  vrvvveerermrmmrmmneenie et Ve 22 KREERG e 77
MEE 21233 2 8okl & U C R S iko) S
................................................... FABL - TACHTE - BREET - E=(E - Bl T 85
REMLDE
FRBRTTZE, & TLEREL | L DBEBAL L HHEL Corerrrrrrrrerrreret e R B e 89
RSy LRE v
B—EEEIC BT BIRBERET 20N L FIFICBET 2 EEEEEHE (GGAA2001) e TR e 91
%52@5 D/)\,—%E,m, :;}ﬂutvc ........................................................................ IJ.]ES % ...... 95
55 35 0] [E B R B AT B~ ) BRI MIE e+ v e emeeeemreenseeemee st e ettt ettt S — e 99
%8 34 [H] Society for the study of Reproductlon Annual Meeting ;z*%jJ[lL’C ------------------ - 101
waE dtEETER B L O 105
‘%iﬁ% ....................................................................................................................................... 108
5 =S 115
%;g ....................................................................................................................................... 119



LB R A SRl +vveerrererrrrreeaeee e e e e 120
LB B IR ATREE TR B IITE -+ oererrerrrr o et 121
AL R R IR HLTE +vvvervrreermreeerrr et et e et 121
B A bR e r 11 Lo 1= = P 122
LB EE SRR TREIATE ~veerrrerrrereo et e et 123

%E%% ....................................................................................................................................... 125



JtELH 44 1-6, 2002

R

TIWT N7 T7BIV =4 L= 5EEDE WD
WIELFDOEFRFIH L FU BRI KT TRE

A IEA - OHE - kS B2 - M =K i *
' i IL R EERY, W nTREHEE]  080-8555

Effect of different proportion of alfalfa silage and
corn silage on the nitrogen utilization and
milk production of dairy cows
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Obihiro University of Agriculture and Veterinary Medicine,
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Abstract

The objective was to evaluate the effect of different proportion of alfalfa silage and corn silage
on the nitrogen utilization and milk production of dairy cows. Eighteen lactating Holstein cows were
divided into three treatment groups. The cows in the three treatment groups were fed mixture of
alfalfa silage and corn silage, which were formulated (dry matter basis) at 1) 80:20 (AS80), 2) 60:40
(AS60) and 3) 40:60 (AS40) ratios, respectively. Grass hay and concentrate were fed also to adjust
silage ratio (659 of total DM), roughage ratio (709 of total DM) and CP contents (159%DM) of the
diets among AS80, AS60 and AS40. The ratio of degradable‘ intake protein (DIP) to non-fibrous
carbohydrate (NFC) in AS80, AS60 and AS40 were 0.27, 0.27 and 0.28, respectively. Milk yield and
composition were not affected by the proportion of corn silage. FCM vyield was 24.5~26.4 kg/d/cow,
milk fat content was 3.73~3.999% and milk protein content was 3.10~3.30%. Dry matter intake of
AS80 was lower than that of AS60 and AS40 (P<0.05), and the body fat was mobilized to keep milk
production in cows fed AS80. The efficiency of nitrogen utilization for milk (milk protein / DIP
intake) was decreased when cows were fed AS40 because of larger ratio of DIP intake to NFC intake.
It is concluded that AS60 was the most effective diet in respect of dry matter intake and nitrogen

utilization in middle and late lactation period.
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7o, RAEIF 21~24 HEICHIEL, $5k r Bas

Table 1. Chemical composition and energy
content of feeds

AS? CS?  Grass hay Formula feed Flaked com
%

DM 24.5 32.2 88.3 86.3 84.3

_ %DM ——————
OM 88.1 95.0 87.3 94.1 98.6
Ccp 19.6 8.7 11.8 24.5 8.9
DIP 16.3 - 7.3 6.0 21.3 6.8
NDF 419 35.8 63.5 16.2 9.6
NFC 255 48.3 14.5 53.4 77.9

—————— MJ/kgDM ———
GE 18.3 19.0 184 19.1 19.0

'Alfalfa silage
2Corn silage

Table 2. Fermentation characteristics of
alfalfa silage (AS) and corn silage

(Cs)
AS CS
pH 5.1 3.9
%DM

Total VFA 3.10 0.68
Acetate 2.79 0.68
Propionate 0.09 —
Butyrate 0.20 -

- Others 0.02 —

Lactic acid 3.92 6.10

% of Total N ——
NH,-N 18.2 54
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Table 3. Ingredient and chemical composition
of experimental diets fed to dairy

cows
Treatment! AS80 AS60 AS40
Ingredient 9% DM
AS 49.5 40.7 . 27.9
CS 12.7 26.1 35.4
Grass hay 7.8 3.8 3.7
Formula feed - 7.4 25.5
Flaked corn 29.6 21.6 7.1
Mineral premix 0.4 0.4 0.4
Chemical
DM (%) 355 35.4 374
OM 92.1 92.7 92.8
CP 14.7 14.9 15.3
DIP 11.7 12.0 12.4
NDF 32.9 31.9 32.3
NFC 435 44.7 43.8
GE (MJ/kg of DM) 18.5 18.7 18.9
DIP/NFC 0.27 0.27 0.28

'Diets contained a 7:3 forage to grain ratio.

The silage ratio of the diet was alfalfa silage
(AS): corn silage (CS)=80:20 (AS80), 60:40 (AS60)
or 40:60 (AS40).

FREL 72, FERpC &R E AT, LERGB LU
FNX—IEbEPREL 2. 21~27T HBED 7 HE, #
ZDVERRFICILEERRL, LEB LIRS 2 HEL
72, %72 24 H BOBOEIRHES AT & 465 3 ReM 4210 3
BRI 23R L, 38°C T 30 2 FEARIEL L 7244, 4°C, 3500
rpm T 15 MR OABEL, MFEZ2HWML THE T
WHRTE L 72,

AS, CSBIURBRED K 2ZEIZNH 1B,
2001) X TEIBE, SRS LEZHWTHEL, 201
mm NEFEEBT 2 & ) IR L TaiTicii L2,
BB L ORESIEHNT 60°C T 48 R, 2T 72 BRI
BREECESE, TA V-V rRERBICH®RL, EE (AO.
A.C,1980) 12 & D kGERBEZHEL 2. HHH (OM),
M o278 (CP) B UM (EE) i3 (AO.
A.C,1980) Ik, HEETI—v x o~ Mik#e (NDF)
BIUPHRT Y=Y x> FRBEMES > 78 (NDIP)
I3 VAN SOEST ef al. (1991) OFEI L) #nFng
sz, =32 LX— (GE) BBWIRNR> 7hw ) —
»—%—(CA-4 %, BEsfprid) 2 v CllEL 72,
NFC iz Ll L4 #risFn & STERN ef al. (1994) JF
Er—EBIEL 2 TRARLBC&EH L2, 72,
DIP i3 %457 CP % & NDIP # 2 L 51w CH H
L7z (RusseLL and HESPELL, 1981),

NFC=0M— (CP+EE+NDF—NDIP)
DIP=CP—NDIP

MFEFNREFEER (BUN) B7v7T—E-4A > F
71/ —NVERESEXEB-TA MY a—, AEMET
%), WHETRIFER (NEFA) 13 ACS-ACOD # (NEFA
C-T A7 a—, FAGMIETIE) Ic k) ZznEnoi

AT 72,

&6 724 R13 SNEDECOR and COCHRAN (1967) o
FERIEY, FEOTBLURF2—T> Dt BE
2 & ) HRHAAE 2 4T - 72,

BRBIUER

ASIFAKRGER TSR EEKRGTTHY (&), 7
) — 78 (NBK, 1999) 1T & B RERGVE O FHEi Tl 50
FTCAE, V-SCORE (/Mk, 1999) i3 33 & TH 72
(F2). CSIEHAGTHTAL—THY, 7Y)— 7
& 2FHE T3 50 M TARETH - 7255, V-SCORE it
Y ETH-oT, Lid-T, KRBRICHWEY A L—
CORBEREIZIAS KENLNTHY, CSIT—MHE
YD LFHETE 5.

BUFRX THRSERIO CP 2 BAFEREICL S L )
ICFHEE L 28R, DIP BLUNSC 2B 2N FN 12
B LU 44%REE, NFCaRICH$ 2 DIP B OE4E
0.27~0.28 XEREEE &t ~72 (%3). 72, NDF
BIUGE &8 L AMBEX TEIR b - 72,

RHBEE (MBS) 72 ) DfbERFTB LU AL
¥ —1ZHa &, NFCHEREIcxT % DIP #EEEn#l
AEFRLITRLE, ASOBEHE LD Eh o
72 AS 80 KB B E 13 144.1 g/MBS/H TH» 1),
AS 60 X 165.9g/MBS/H 5 & UF AS40 X 170.0
g/MBS/H & D 1{E&H» 7z (P<0.05), SAHEX & i
BEMARB I UEEZIZIZEEREL, BEIRZTA
V= DATH - 72, ZOFER, CP B LU DIP ElE
VASSOR TASOOX B L FASAORK L N A7
(P<0.05), F72 AS80X " NFCBEREIZ AS60 X
& DK< 72 » 72 (P<0.05), NFC $EE &Iz 5§ 2 DIP
EIMEOEAIZ AS80 X, AS60X, AS40XTFhN
Z10.24, 0.25, 0.29 %D, AS DEEEH D -

Table 4. Effect of different proportion of
alfalfa silage and corn silage on
intake of nutrients and DIP/NFC
ratio in DM ingested

Treatment! AS80 AS60 AS40
g/MBS/d
DM 144.1° 165.92 170.02
OM 133.7° 154.52 158.32
Cp 20.1° 24.02 27.02
DIP 16.2° 19.72 22.62
NDF 43.9° 49.82 52.42
NFC 67.3° 78.02 77.02b
: MJ/MBS/d
GE 2.64° 3.078 3.202
DIP/NFC 0.24° 0.25° 0.292

Diets contained a 7:3 forage to grain ratio.

The silage ratio of the diet was alfalfa silage
(AS): corn silage (CS)=280:20 (AS80), 60:40 (AS60)
or 40:60 (AS40).

a, b: Means in the same row with different super-
scripts are significantly different (P <0.05).
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TINT 7T 7id A4 FAFRHE L ) BIREL F N & S
nTBn (B, 1975), TR LTCTAL7 7
W7 7R HAWREAEOWILSIC L 2ERER, 73—
TAV—VDHAINEZNZLEHEINTNS
(MERTENS, 1983). L2 L, ZRRB T3 T L7 7 V7 7
BAEEENDL - &b £ AS 0 KicBWT, flnini
X & W EYABEREr S -7z, KT 5 (1992) i3,
FNT 7P NT7HA L= DKGERIEL, TR
BHrE BT EDAE L BIEBREI Db -2 L H]E
LTwa, KRB THWRZ ASEEKFTH), 2%

FELEY oL, ASKHSEENL- D
FWAS X TIEREF Dol bnEEZ LN
5,

—%, EBFREORAEICHETLIERE L T
DRBEPEBBEEDHIT LN, =N ZER O
SEXEBENSBEEL EHBERL T3 (BALCH
and CAMPLING, 1962). ARERIC BT 28R 5HB D
NDF & ERANBEXE CREBE TH-1225, T
777 7 —REC K8 E N TR S U { WEREE
T =P 2 v MEHEDEIADTRE  (HAMRZERLE,
1999), MEHENTEILERDMEWN Z & P HEI N TV 2 (E
H 5, 1988). & »C, BEOEMEMESHED S\ AS D
WBEES D E AS 80 K TI3, Rt K5 E NiEEE
AR, BREF DL k- WREELEZ 5N S,
LizdioT, TAW77 N7 7BLUSa—>F 1L —2
RIRAWEE L WL OEHIEREIC OWTE, £
FNOY AL V—Y DORHE NG R ECHEBEE -
Vo R BED L VA BRI LICRET ARNELH LTS
7.
ALEES B L I AN —DELEEZESITTRL
7z, MIEERIE, TRTHEHICOWT, MEEXREICH
e AL % h -5 72, VALADARES FILHO ef al.
Q000137 N7 7P VT 7 H A L—UICHHET 2 IRER

Table 5. Effect of different proportion of
alfalfa silage and corn silage on
apparent digestibility of experimen-

tal diets
Treatment! AS80 AS60 AS40
%
DM 68.6 69.4 67.8
OM 70.4 71.2 69.6
CP 61.5 62.9 64.1
EE 74.4 77.3 73.8
NDF 43.1 43.7 441
GE 66.2 67.6 66.6

_'Diets contained a 7:3 forage to grain ratio.
The silage ratio of the diet was alfalfa silage
(AS): corn silage (CS)=280:20 (AS80), 60:40 (AS60)
or 40:60 (AS40).

B OBMEIS % 20% D 5 65%I2BEINT iz L7z AT\s,
HHE bERIZE & 4%, NDFIE{LEIZIETT % &
WELTWE, 2, NES (200D iFa—>% 41—
CHOKEEAEE B EICEMLTT A7 V77
YA L—U L RAKE L7284, DIPEE5710.2%
DM PIF, 72 NFC #EREICx§ % DIP sElRENE
AH0.21 LT & 20, K4 B NEY& A S 1L
5728 NDF{E{LEPET T 52 &L 2RBL T
3. ARBIC BT 5 DIP #ElE, B U NFCERE
25 % DIP EREDEIAZ, COMEXIZBWTY
MBS (2001) DMELMEL Y KEL, WAL
LHEDOWILRICH T 2R BRI b2 eFZ LN

%

HAEBLUVIRS 2F6 IR, BB LUK
SRR AMBERECEELZERALNT, FCM AER
13 24.5~26.4 kg/ H /58, $LIEEIZ 3.73~3.99%, FL5
Py AT 3.10~3.30% D HH Th -7 F 72,
MUN &3 8 MEEF & 215 11~17 mg/dl (B4
EIEH 1999) L NIERWEMICH ), FUHEXETHE
FuEE 572, &> C NFCIEREICHT 2 DIP
EREOEEH0.24~0.29 TH - 2AKRETIE, 7w
N7 7 Ea—H AL —UEAEEDENDILE
RIS RITTEEILI L, MUN &= #EEs L
RBAICIIERA AT 2B A LD LML -
7z,

IR E & R OREER L E R T ICaRL
7z. BUN B2 FRHE SR, 5 3 ReflifE & 3 I sl
X CHEEZIL D - 7245, DIP BREH £, NSC
FERRICHT 2 DIPBREDE AV ED» -2 AS 40
X TE < % MDD - 72, NEFA BE I EWiEE
D& 572 AS 80 X iz B v THIEHE 5 3 W 1% I Al
DX E N E < (P<0.05), FaBihoikE
DEPH 30 kg L EE, MOMIK Iz ARTIEF 2K
o fz, Lichis T R EN S %dr 72 AS 80

Table 6. Effect of different proportion of
alfalfa silage and corn silage on milk
yield and milk composition

Treatment! AS80 AS60 AS40
kg/d/cow
Milk yield 24.6 27.5 25.6
FCM yield 24.5 26.4 25.2
%
Fat 3.99 3.73 3.88
Protein 3.10 3.12 3.30
Lactose 4.59 4,55 4.65
SNF 8.69 8.67 8.95
mg/dl
"MUN 9.28 7.84 8.26

'Diets contained a 7:3 forage to grain ratio.

The silage ratio of the diet was alfalfa silage
(AS): corn silage (CS)=280:20 (AS80), 60:40 (AS60)
or 40:60 (AS40).
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Figure 1. Relationship between DIP intake and

milk protein yield

Diets contained a 7:3 forage to grain ratio.
The silage ratio of the diet was alfalfa
silage (AS): corn silage (CS)=80:20 (AS80),
60:40 (AS60) or 40:60 (AS40).

Table 7. Effect of different proportion of
alfalfa silage and corn silage on
blood composition and body weight

Treatment! AS80 AS60 AS40
—— mg/dl ——
BUN (Before feeding) 9.0 10.1 11.9
(After feeding) 14.7 15.8 16.1
— uEq/1 —
NEFA (Before feeding) 308 220 204
(After feeding) 2028 141° 130°

kg
Body weight (Initial) 632 606 589
(Final) 599 598 589

Diets contained a 7:3 forage to grain ratio.

The silage ratio of the diet was alfalfa silage
(AS): corn silage (CS)=280:20 (AS80), 60:40 (AS60)
or 40:60 (AS40).

a, b: Means in the same row with different super-
scripts are significantly different (P <0.05).

X T, IO EIC L > THEEE M- LD E
2z b5,

DIPHERE LI IV N7 EEERLOBEFELZR]
2, TDN#ElRE & FCM A EE L 0BFEEZR 2 2R
L7z, %72, 3~ DIP flfshEE % DIP EREICx ¥
RIS o EEER, TANVLX—FAREL TDN
M REICNYT 2 FCM £ERNEIE & L TER8ITRL
7z. DIP#ERE L 37 v/ 7 HAEREE & ORMICIZIED
FHESREfR A A 5 1 (r=0.64, P<0.01), DIP R EA
ZVEIEHS o EERREMLZ (K1), —7F,
.~ DIP | FAzhai3, DIP $HEE % {, NSC %5
BizXd 5 DIPEREDEIAE P E» -7 ASO X T
MDMERRX L 1) KD - 72 (P<0.05) (F8). FEEUH
B CPEE#8EHT 5 &, AS80, AS60, AS40 X

34y
y = 1.66x + 3.51
32 (r = 0.59, P<0.01) *
§ 30
g 20 A
S 26
°
S 24
=
S 5 @ AS80
H AS60
20 AE A AS40
.8 . e . . . .
8 10 12 14 16 18

TDN intake (ke/d/cow)

Figure 2. Relationship between TDN intake and
FCM yield
Diets contained a 7:3 forage to grain ratio.
The silage ratio of the diet was alfalfa
silage (AS): corn silage (CS)=280:20 (AS80),
60:40 (AS60) or 40:60 (AS40).

Table 8. Effect of different proportion of
alfalfa silage and corn silage on effi-
ciency of nitrogen and energy utili-

zation

AS80 AS60 AS40
0.37*  0.36*> 0.31°

Treatment!

Milk protein yield/DIP
intake
FCM vyield/TDN intake 203 192 183

Diets contained a 7:3 forage to grain ratio.

The silage ratio of the diet was alfalfa silage
(AS): corn silage (CS)=80:20 (AS80), 60:40 (AS60)
or 40:60 (AS40).

a, b: Means in the same row with different super-
scripts are significantly different (P <0.05).

TENFNI13.9, 1458 L 1015.9%DM & % 1,
AS40 X CP EEFMOMERX LN b Er -7,
72, CPERE (HAGZRATHE, 1999) (o349 5 FoeEE
I3 AS 80, AS 60, AS 40 X TZ N ZF1 106, 117, 134%
BT Eh b, AS40XTIE CP Y BE TH-7272
B, EBFRAFAMEIE kol eHEZ b5, —H,
ALDORICH et al.(1993) % HoOVER and STOKES (1991)
i, NFCHER = I X3 2 DIPIEIR & 0 & & »*
0.24~0.33 DHFA T+ B~ DIBAEWIE S > 2T
TR RKRE LD, SRFAMEIMET 5 LR,
LHLTwa, ARBRICBT S5 NFCEREZIINT 3
DIP B EBNEAIZ TR TCHOMERX TZ DHEHFAN T
Hot2ht, 0.24~0.29 &\ HEH/NE 2058W T,
NFC R H$ % DIP BlEDNEIEVRKELS L S
EHANDBRFFMESET § 2 RIS TR E N
7z.

TDN #EHE & FCM £ R & Dic i IENHBIRE
A b (r=0.59, P<0.01), TDN $EEREH %\
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BRELBETH - 2728, I~DEFHFARIEHI K
TL72 &oT, HERFET OIS0 E+
T 554, NFCIEREICH 5 2 DIP {EHE N
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Abstract

Nitrogen utilization in sheep was compared between PWMBP and urea. PWMBP was microbial
biomass protein produced from potato waste by solid state fermentation of koji fungi, and contained
14~159% protein, 1.5~1.99% nonproteinous nitrogen. Rice straw, potato pulp(PP) were used as
roughage, energy source, respectively. Sheep were fed rice straw ad [bitum, and digestion trial was
conducted. Similar amount of total nitrogen per kg body weight was fed in PWMBP with PP and
in urea with PP.

Feeding of PWMBP with PP or urea with PP significantly improved total dry matter intake,
digestibility of dry matter, neutral detergent fiber, acid detergent fiber and nitrogen retention.
Feeding of PWMBP with PP resulted in significantly further increase of nitrogen retention, while -
decrease of serum urea nitrogen in comparison with feeding of urea with PP. These were largely due
to decrease in nitrogen excretion in urine.

These results suggested that nitrogen utilization of PWMBP was more efficient than that of urea
in ruminants.

KB F1T->72. PWMBP & PP 3L URE & PP » 5
NESEFBERITITITFEL b Ly iciE L2, T
b 512 PWMBP & PP & 2 \idJR%k & PP 2 6H8 T
&, SEWEREBREECHML, o8, P

= 9

BHE T 7 MU U R EREEE L CTRES 2
»o%7% (PWMBP) &ML, HAFIIBITHER

AR RE L L L7z, PWMBP i3 14~15% 7 ¥
PR 7E, 1.5~1.9%NIET > 7 RREREZTA T
5, MR L TRbb%E, ZANLX—HELTKRT
Foeu7 (PP) % AV, Rib 513 BEFERE ¥ THL

W 20024 1H 16 H

TE—v x> M, BIET S —Y = > PN
B IUEREBEREIFRICHM L2, REE PP
5 & T, PWMBP & PP ##&5 L 2356 Tli3E
HEHERABIC S, MERZRERIIFRICEL -
7z, ThbZ XidFICRPERPRENERIC L S
ZERRLTWS, Znb &), PWMBP DERFHA
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FTRBER] - LB - AARAEL

HIERR L) bENZ E2RENL,
w

Fab b, X v ios, oS FFEEERICROIRE % BK
WL TMEW S > < EEE T, EEREL S
DIREEFERE L CHAT 2RAF L ENTVES
(Shacklady, 1983). E#& 5 IZESHET > 7> H (T
TR ICHE» U R EUREEEE L TIEM Y v B
(PWMBP) #4EL, f@kl: LToORAZIZr-> T
5. INETRT Y7 URICHEICBET 28 %
B, &SRB AR ERER
BECH & Hic L7z (BT3RS, 1990). & 5z, mEERE
RFEBEEEE % V- C PWMBP B NBEM % i34 -
72 (BT3R & 1], 2001),

PWMBP i3 ¥ > 228757 T, b UV nEHR
BE LT 2IES > o7 BBEHR (NPN) »"&8En
WBEBESINTEY, o9 7FEB X" NPNIF
L LT PWMBP OF S EMFE NS, 22T, &0F
RCIIHEARICHRE DL b 2 AW 2849 PWMBP #5
HER W, MHERS OMWLERIC RIZTTRE % NPN
ThDEFE L T, ERFAEEANRE,

il &

PWMBP g3 sk (FIEE & 111, 2001) 23D
%, Aspergillus oryzae TK-41 ¥k % Iz EAREESE
ErAWv 4 BEEEL UT- 72, AEkIZ~f a3+ X%
v IEREERRTH 5. PWMBP 25085, BRDRICH
L Th L L 72,

R & RS 5B 2 & Licm L, MR
fgb s %, BHET 288 IZ PWMBP, BREB LUK
F b7 ke E 10~15% : PP) # w7z, PP
BRTF>7 o MMeET7T7 v 2 R4 TRBELBRICL
DT, MUBDT T EEATEY, BFAE
R ELZRANF R E L THEDT S5,
RERIER T L icagrnTBY), EBRIKES2D
SUEEX AS, EBRINCIE 3 DOMBERX A F N T\ 5,
EE I CiIHfAR N ANK (1K), PP X PWMBP #

Table 1 Diets offered (FMg/kgBW/day)

Experiment Treatment PWMBP PP Urea Rice straw

I 1 — — —  ad libitum
2 — 8.00 — "
3 — 7.44 0.56 "
4 8.00 — — n
5 8.00 8.00 — n

I 6 — — —  ad libitum
7 — 3.72 0.28 "
8 3.50 4.00 — "

PWMBP: Microbial biomass protein produced from
potato waste by incubation of koji fungi.
PP: Potato pulp

BT A (2R &4 X) BLUPP L RE (3X),
PP & PWMBP (5X) ##532X%2&iF72. 3K
NDRFELPPB L5 XD PWMBP & PP #» 5 &
FRERIIHELC LB E)Ic L. ERINDTXES |
XThREICHREL 72, MHEX 7 DRE & PP 30
X 3o, MEX 8§ PWMBP & PP i3 LHEKX 5 NiF
FEEELDEHICLE. B, ERILITHNR
PWMBP iZEEH v v b 2% Fib 5 I3 EHFEI R - T
W3, PP ENIALEREER L T3 S BEA L 721°]
—y FDLDERAW,

#E 1 IR TRUERICOWT LBEDY 7 1 — 7 K8
EERHNTHLEEBRZ2IT- 72, 7T BHEOFEHOD 5,
A7 B OfERHMERE 2K, T ERERERL
TEY L HET ¥ — v = > il (NDF), BT 5 —
Uz v Mgl (ADF) ObEB L UEH i #
2. BERENEHREIZIER I TI250.0£2.3kg, E
BRIl Tid 62.1+3.2kg ThH 5, SRHIFRT (98 &
1% (16 BE) 12T TG L 720, AHiR H O]
DEEHES- 4 BRI BRI L C I EREER (BUN)
FEIE L7z, KE BB HHERE 2, &8, PP
ERZFRBH—ICEEL T LIEEL, BRRMD D,
PWMBP, PP & %\ i3 PP & REDBAWIIRA*
B2 bfnwagli LTERL .

ik & 3 NDF, ADF i3 79 —v x> b ik
(FTER, 1988) THIE L 7255, PPIcOoWTIZT > 7>
CEHEEIENDT I T THAEL 2, T 7>
B APTRAI—EH A a5@EE (P & EHF,
1976) T, M FZ o273 EE, T ElZoN vy
2F 4 v (FRA, 1971 A) THEL?, BUN YT
tFINE A XL LE @E, 1971B) THIEL 7.
EBRIBLUCUOMUEFOFEEREIZAHEEZHF L
¥ 2 —TCELE DS EaiT (FH, 1978) TiT-7-.

] ES

R KRR 2 IR L7z, EBI THY
R LRERINZNE ) LMY > 30 H, MK
SDERESGho7, EBIBLOITHWS
PWMBP DM plc K& HEWIZ A L N7 b o 72,
PWMBP O 7> 7> 2 PP n# 15%TH Y, 7>
JREIIH S > 7 E D 55~61% % HH T w7z,

fiib b & &ROWIEREL & Ui, NDF, ADF
DILEREZ R IR L 72, £ [ Tlk 4 X PWMBP
DIFEERIT 64% TH 2 %%, X PWMBP, &%, PP
DIBEERIT 93~99% THh - 72, EE I PWMBP, &
3%, PP i3 100%3EwRE Nz,

EBRI T, MbooBRERIIXH%E< 1, 2,
S5XEDMICEZES AL, XTHMX LY LA
Blicdiahr ol SEWERER 1R L) SMR»F
FicEh -7, ki, Z9iesd 1 X&) MK
ERICEP 72, NDF IELEIZ 3 XA, 2KED b
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Table 2 Chemical composition of diets (DM%)
Experiment Crude protein Protein NDF ADF Starch
I Rice straw 8.8 8.1 72.9 45.1 —
PWMBP 24.4 15.0 45.0 — 6.9
__________________________________ L OO . OO OO =S .- S .-, S
II Rice straw 5.6 5.0 66.1 40.3 —
PWMBP 26.2 144 40.7 335 6.7
PP 5.6 4.4 311 25.3 44.4
Table 3 Intake and digestibility in treatments
Experiment Treatment Intake (DMg/kgBW/day) Total digestibility (%)
Rice straw Total DM NDF ADF
I 1 14.8° 14.8° 34.0¢ 43.6° —
2 15.4° 21.8° 42.4° 40.8° —
3 18.22 24.1% 52.82 52.6% -
4 17.58b 22.5%° 43.7° 46.4%° —
L. S . AL 2= 1. A
I 6 13.2 13.2¢ 52.0° 57.9° 59.7°
7 13.3 15.9° 59.52 61.12 64.7%
8 12.5 18.52 63.02 62.02 64.4*
Means on the same column with unlike superscripts are different (P <0.05).
BEICEP 1295 4, 5RENHEICIIEEEIRAS o7z,
Nich -7z, EBRIOTIE, FbhLH0BRERXMEICE % 2

BEVAHLNL P72, SHPFEREIR K, TIX,
6 XDNETHEIC £ - 72, 24, NDF, ADF niE1t
7, SRR LN bEREICEY -2,

Tl & % 2R SR TR RO B A A
CHERTH 5. b b (Hi6 198) ®AER

SR E BUN BEL R 4R 72, EB 1 T3,
ERENE, EPERFEHER IRL ) QMR IEFE
2%k ot RPERPETREI 3, 4XKPMXKLED D
BEICEPoT:, BREBERSKXKIMIXLI) VAR
2 %h -7, BUN BEIR 3K, 4K, 5 ROJEIET
TR TH -7, ERIITIE, BRBHREIRT7, 8
X6 LN ERICE» -2, ThaEiititaid 8
XA, RPERIEEER 7Ky, #RLIN L EFEICS
Pofz, EREHER X, TR, 6XNJETEEIC
L o7z, BUNBEI 8 XA 7R LN 4 AFI

(Qrskov and GRUBB, 1978) IZRFEN L ) L EBRFE%
WL T3 HERERESEY, MRS OMEILERIZE
FAINT, o, NIRRTV 7Ly TR
NWE—EE2ZLLEMT 5 &, wro— 2 EEERET
9% (MULHOLLAND ef al.,1976). L& L, T>/<7
RICERFE LI ANX—FEEHETLZ LT, o
IO EHBERERCOAEOHEKIIWEZIN TS
(CooMBE and TRIBE, 1962).

EBRI Tidfib bna#s (11X) LHXT, PP %
iR (2 X) LT FED 5 HEBRERES L F NDF ¥

Table 4 Nitrogen balance and BUN in treatments

Experiment Treatment Nitrogen balance (g/day) BUN
Intake Excretion Retention (mg/dl)
Fece Urine
I 1 9.9¢ 7.4¢ 2.30¢ 0.3¢ .=
2 13.1¢ 10.7° 1.5¢ 0.9¢ —
3 23.92 10.6%° 9.6* 3.7° 28.62
4 21.28b 11.0e° 7.8 2.4v¢ 19.1°¢
5 2 38 0 161°
I 6 6.6° 4.6° 3.20 —1.3¢ —
7 15.32 6.0° 7.3% 2.0° 15.52
8 15.32 7.42 3.5° 4.42 10.0°

BUN: Serum urea nitrogen
Means on the same column with unlike superscripts are different (P <0.05).
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72, ZAUIBTR L2 & 5 ic, HAROF AL S0 5
ICIZERE, ZANX—FHOMEIVLETHLILE
ALTW5,

H#175, Febbic PWMBP #2#5 (4 X) LT,
b b HHBRES NDF §{b®, SREEEICWEE
AL NLh 72, TNRTY 7P Tr 7k
B U ZNEL PEEINTEY), PWMBP i3 57
FMRKICZ L WiehThHb EHEZ LND, 2
T, PP%#&5ic#E (5X) ¥ 5 L EREREITRM
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» L, NDF {§fb3izZEH ) % <, b b HEHERE
FERBBE (1K) OBA&L) L0k,

TANIGUCHI et al. (1986) (24 VT > 5475
HEPHER L LT, Fr 7Y RRESY) 1 %8
B2 hH, WG OWILEIE T L2 LT
5. Fr7UME PWMBP 7> 7 &FRITIZ N
TN 44.4% & 6.9%TH Y, 5XTOKREL:
T 7 IERER 0.34%IcTET, fikb b5 HHE
MBS T > 7 ORELIZHEZICL W LA,
BEERFT D b DEHIIEILERIL 34. 0% L2 eh b, £
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Tl ZofzdbnFEFEZ bbb, .
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8 X) #5, PWMBP & PP #5X»RE & PP #HEK
INHRPERIMERI DL EXEBRITEC,
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IKACHRRIZ T > 7 MADEIRY TH b PP TH » T,

WHE~NDT > 7 A v—o 053k (Fb,

1986) TiIEEGEZ BT L5 3F1E0 BUN RBE

BEEICETLTwS, 2oz & PP BRI AR
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Study on the Major Properties of Whipped Cream (4)
— Effect of Sugar Addition, Repeated Freezing and Thawing
on the Whipping Characteristics of Cream —
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Abstract

We examined the impact of sugar addition, freezing and repeated thawing on the quality
characteristics of the whipped cream.
The findings of this study are summarized as:
1. Addition of sugar in cream before whipping decreased the overrun compared to sugarless cream.
2. Repeatedly frozen and thawed cream, when whipped, showed a distinct impact of added sugar on
its storage modulus (G’) and overrun.
3. Thawing time of sugarless whipped cream was found extended compared with sugar added cream.
4. Incorporation of air in whipped thawed sugarless cream was poor compared with the fresh cream
in repeated whipping processes. '
5. Our study concluded that addition of sugar in a range of 10~209 in cream facilities the air trapping

property during whipping and holds air in significant volume and also prolongs the texture stability
of whipped cream.
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Table 1 Effect of sugar quality and dissimilar fat
addition on the whipping time and overrun
yield of cream.

Whipping time Maximum
(second) Overrun (%)
Milk fat cream 80 82.0
M+S10 60 62.3
M+S20 60 54.5
M+G10 60 62.4
Vegetable fat 280 221.9
V+S10 450 203.4
V+S820 440 182.1
V+G10 440 201.2

Symbol and abbreviations:

M; Whipped milk cream solely

M+S510; Whipped milk fat cream adding 1094 sorbitol.
M +820; Whipped milk fat cream adding 209% sorbitol.
M+G10; Whipped milk fat cream adding 109% sucrose.
V; Whipped vegetable fat.

V+S510; Whipped vegetable fat with 109 sorbitol.
V+8520; Whipped vegetable fat with 209 sorbitol.
V+G10; Whipped vegetable fat with 10% sucrose.
Note: Whipping was carried out at constant temperature.
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Fig. 1 Effect of sugar qualities on the overrun yield of
creams with repeatition of freezing and thawing,.

Symbol and abbrevations:

() M: Whipped milk cream solely.

(L1 V: Whipped vegetable fat.

N: control.

S10: whipping cream with 1094 sorbitol.

S20: whipping cream with 209% sorbitol.

G10: whipping cream with 109§ sucrose.

Values are mean *standard deviation, n=5.

a, b: Values with different superscript are significantly

different at p<0.01 for vegetable fat cream
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Fig. 2 Overrun recovary of whipped and once thawed
vegetable fat with different types of sugars.

(O) N: control.

(O) S10: whipping cream with 109 sorbitol.

() S20: whipping cream with 20% sorbitol.

(A) G10: whipping cream with 109 sucrose.
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Fig. 3 Whipping time expand for maximum overrun recovery from whipped thawed cream when rewhipped.

Symbol and abbreviations:
(a): Solely whipped cream.
(b): Whipped vegetable fat.

(@, O) N: Control with milk cream and vegetable fat, respectively.
(@, &) S20: Whipped cream and vegetable fat with 209 sorbitol.
(A, A) G10: Whipped cream and vegetable fat with 109 sucrose.

Values are mean tstandard deviation, n=5.
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Fig. 4 Effect of sucrose and sorbitol addition on the
thawing time of whipped vegetable fat.

Symbol and abbreviations:

N: Control.

S10: Whipped cream with 109 sorbitol.

S20: Whipped cream with 209§ sorbitol.

G10: Whipped cream with 109 sucrose.

Values are mean *standard deviation, n=>5.

a, b: Values with different superscript are significantly
different at p<0.05

Thawing temperature was recorded from —5 to 0C.

o
]

1
-
T

Temperature( °C)

20 40 60 Time (min)

Fig. 5 Effect of added sugar types on the thawing
temperature characteristics from —5 to 0°C.

Symbol and abbreviations:
(O): Control. N: Y=0.1X—4.2 (R*=0.85)
(d): Whipped cream with 109 sorbitol.

S$10: Y=0.2X—6.7 (R?=0.92)
(©): Whipped cream with 20% sorbitol.

S20: Y=0.4X—7.0 (R2=0.95)
(A): Whippd cream with 109 sucrose.

G10: Y=0.1X—5.3 (R*=0.85)
Thawing temperature magnitude was observed from
—20°C but actual measurement was recorded from —5C
and stopped at OC.
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Fig. 6 Storage modulus of once thawed and repeatedly
frozen and melted cream with different sugar
concentration at 5 and 25°C.

Symbols and abbreviations:

M : storage modulus at 5C and [ : 25C is considered as

control (N).

S10: refers for whipped cream with 109 sorbitol.

S20: refers for whipped cream with 2094 sucrose.

Values are mean *standard deviation, n=5.

a, b: Values with different superscript are significantly

different at p<<0.05

G’: Storage modulus.
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Fig. 7 Changes in color intensity of whipped cream
during storage.

Symbol and abbreviations:

(M): Milk cream and (V): vegetable fat taken as control.

S10: Whipped cream with 10% sorbitol.

S$20: Whipped cream with 20% sorbitol and 109 sucrose

(G10), respectively.

whip: Whipped cream at 5C.

frozen: Repeatedly freezed-thawed and finally adjusted
the temperature of cream at 5C.
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Fig. 8 Effect of storage time span on L* and C* values
of repeatedly whipped, frozen and thawed cream.

Symbol and abbreviations:

(@) M: Milk cream.

(A) MF: Milk fat cream after freezing-thawing.

N: control.

S10: Whipped cream with 1094 sorbitol.

$20: Whipped cream with 20% sorbitol.

G10: Whipped cream with 109 sucrose.

L*value: the Lightness, C* value: the Chroma.
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Abstract

The effects of feeding stations on the prevention of bark eating by wild yeso sika deer in the
forest were studied. Twelve beet pulp (cubic, 60kg) feeding stations were placed along the Panke -
Logging Road in the northwest of Lake Akan. The feeding period was from December, 1999 to April,
2000. The feeding stations were placed in Area A, where culling of deer as harmful animals was not
performed, Area B, where culling was performed for 1 month from March, and Area C, where culling
was performed for 2 months from February.

The number of deer that fed at the feeding stations was small until late January, but it gradually
increased as they became accustomed to the stations. The number of deer that ate beet pulp was the
largest in Area A, reaching a total of 216 beet pulp by the end of April. It was 102 beet pulp in Area
B and 35 in Area C. The feeding mainly occurred in the daytime in Area A. In Area B, a few deer
fed during the daytime, and more fed at night. In Area C, few deer fed at the feeding stations during
the day and at the night. At feeding stations where a relatively large number of deer fed, the amount
of beet pulp was insufficient, for the increasing number of deer. Tree bark damage was observed in
most areas investigated immediately before the beginning of feeding in about 10-30% of the trees.
After the end of the feeding period, only minor nibbling was observed in Areas A and B. These reults
suggest that feeding stations markedly prevent tree damage by deer.
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Effects of alfalfa silage diet on occurrence of milk fever, dry matter intake
and milk production in early lactating cows
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Abstract

The objective of this study was to evaluate the effects of alfalfa silage on occurrence of milk
fever, dry matter intake (DMI) and milk production in dairy cows. Two experiments were conducted
that changed the proportion of alfalfa silage in the diet of prepartum. In both experiment, eight
multiparous Holstein cows were used during three weeks prepartum until ten weeks postpartum.
They were randomly assigned to two groups and fed alfalfa diet (n=4) or grass diet (n=4) in both
experiments. Proportion of forage in the diet of prepartum and postpartum were 70 % and 50 %,
respectively. All cows were fed treatment diets as total mixed rations for thirteen weeks. The diets
were fed to meet 120 % total digestible nutrients requirement of pregnant cows during prepartum, the
diets were fed ad libitum after parturition. Proportion of alfalfa silage in the alfalfa diet during
prepartum of experiment 1 and 2 were 35 9 and 20 94, respectively. Alfalfa silage or grass silage
were used for forage from one to ten weeks after parturition in both experiments. Milk fever
occurred in two cows just after parturition in alfalfa diet in experiment 1. Plasma calcium and
inorganic phosphorus were decreased in the both cows after parturition. One cow recovered by the
treatment of calcium injection, however another cow did not recover and was excluded from the
experiment. *The ratio between DMI and body weight on ten weeks after parturition was significant-
ly higher in alfalfa diet than grass diet in experiment 1. Four percent fat-corrected milk (FCM) yields
from one to ten weeks after parturition were tended to be higher in alfalfa diet compared to grass diet
in experiment 1, although the difference was not statistically significant. Milk fever did not occur
after parturition in both treatment diets in experiment 2. The ratio between DMI and body weight
from one to ten weeks after parturition and FCM yields from two to seven weeks after parturition
were significantly higher in alfalfa diet than grass diet in experiment 2. Concentration of potassium
in alfalfa silage in experiment 1 and 2 were 3.3 % and 3.9 %, respectively. Milk ingredients were not
statistically different in the treatment diets in both experiments.
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»53Ev: (HOFFMAN et al., 1998) 728, EHHERED
KT T 2RBTHOILEICHS T 52 LT, BYERE
PO TRIESEFTE L, — 0, ALIEA ) 74 (K)
EEPENZEXH ), SGEROBEFEERDS L,
BRENCEE L 2 K IZWLED 2 Wiz RN TV
7 A (Ca) =/ 27 a7 EORIRHIE ZHEL,
SURIBICILBDTET BB D B (4K, 2000). L
L, FEHOBIEL ALBERIZOWTIRIZEAY
BEFE N TV,

AL BEAER I ATVEEIE(, MHfgohT
LI HEBREIENZ LA L, SiRKICZ RV
X—RE &%) BWEMFF0HBSERE LTEL T
Wz, L2L, ALH AL —o 7724 1L —R b
yEBaALHA L= LD LR NNX—FEIMEN
2, ALOEHERRBBNTHBREING5HEER
BoEED»E<, KHEE» LRNENI2EREr LN
(PELTEKOVA and BRODERICK, 1996). L 72%%- T, AL
WAL — D AT B EAFREOMBI B & RS AR
(TMR) #5322 & T, FEERENHLIC L 53
&, IS OUENRIBRFTE 5.

7T, AR TIE, FHEICBITS ALY AL —
COMEWEEEZ, GBI ALYTA LV -5
277 A4 v—o SRR S L TMR 265
L7z 2 EDRBETV, FLEAFEB L WA, 5
BRI BIT 2R AR & ILEREICRUITTREICONT
WETL 72,

M FiE
ERER 1
#;RERE
RIVA Y4 MRS STEZ AV, K 4HEHEZ ALY

AVv—YFEEBEFR (ALK) &4 —F % —F 77 2H%
AV—PEEBER (77 AK) 128D BT,

R B
REBRICH W AN EEZ &R L ALRB L U7

Table 1. Nutrient composition of silage, concentrate, fish meal and soybean meal in

experiment 1

DM OM CP ADF NDF K

Nutrient composition (% of DM)

Alfalfa silage 54.5 90.5 14.8 46.7 54.7 3.3
Grass silage 24.4 91.9 11.4 41.5 68.5 1.9
Concentrate 87.1 95.4 18.9 9.3 16.7 0.8
Fish meal 912 8.5 716 2.0 5.7 0.9
Soybean meal 86.8 93.2 50.3 9.3 11.2 2.3

All values expressed on a DM basis except for DM. DM: Dry matter, OM: Organic matter,
CP: Crude protein, ADF: Acid detergent fiber, NDF: Neutral detergent fiber, K: Potassium
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Table 2. Ingredients and nutrient composition of treatment diets in experiment 1

Prepartum (3 vs}eeks)

Postpartum (1-10 weeks)

Alfalfa diet Grass diet Alfalfa diet Grass diet
Ingredient (9% of DM)
Alfalfa silage 35 - 50 --
Grass silage 35 70 -- 50
Concentrate - 26 22 46 41
Fish meal 4 4 4 4
Soybean meal 4 5
Nutrient
DM 539 43.4 71.0 55.9
oM 92.1 92.5 92.6 93.2
CP 16.9 17.0 19.0 18.8
ADF 33.4 315 27.7 25.1
NDF 47.7 52.3 35.3 41.9
K 2.1 16 2.1 1.4
TDN* 67.3 69.9 72.4 72.5

All values expressed on a DM basis except for DM. DM: Dry matter, OM: Organic matter, CP: Crude
protein, ADF: Acid detergent fiber, NDF: Neutral detergent fiber, K: Potassium, TDN: Total digestible
nutrient. *TDN is estimated by the standard tables of feed composition in Japan (Agriculture, Forestry and

Fisheries Research Council Secretariat, 1995).

7 AR D RBEAR D YRER L L i ER F 2 ISR L
7z, BB O—BESIEECLD, FLKEERIR
EFIREEEECHE L7 (KUME of al., 2001B).
TDN f&id, HAE#EERRES % (1995 FiR) 23R L
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£ 4BEE ALK E 7T 2AKICEIN) BTz,

BREICHWL AR ORSEE2 RS ALKB L U7
Z A X D REREVR D ELMIRERL I & O E R R 4 ITRL
7z. ALYAV—PEREUR > 7 — TS TE
EINL1BEDT Yy 7HAL—20KKE 2o0m T
MEL2bnEERLE 77204V =13, ZB
liuoy P 3ELZD, LEERENELY F—TH
EINL 1 BEDF—F v — F 7 7 AERDBEHEES
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AEEECAERE
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Table 3. Nutrient composition of silage and concentrate in experiment 2

OM Cp ADF NDF K

Nutrient composition (% of DM)
Alfalfa silage
Grass silage

Concentrate

88.1 13.0 39.8 474 3.9
90.4 11.8 41.3 67.3 2.5
95.4 18.9 9.3 16.7 0.8

All values expressed on a DM basis except for DM. DM: Dry matter, OM: Organic matter,
CP: Crude protein, ADF: Acid detergent fiber, NDF: Neutral detergent fiber, K: Potassium

Table 4. Ingredients and nutrient composition of treatment diets in experiment 2

Prepartum (3 weeks)

Postpartum (1-10 weeks)

Alfalfa diet Grass diet Alfalfa diet Grass diet
Ingredient (% of DM)

Alfalfa silage 20 -- 50 --
Grass silage 50 70 -- 50
Concentrate 30 30 50 50
Nutrient

DM 50.7 45.0 712 57.1
oM 914 91.9 91.8 92.9
Cp 14.2 13.9 16.0 154
ADF 31.6 319 24.8 25.6
NDF 48.2 52.3 324 42.4
K 2.3 2.0 2.4 1.7
TDN* 64.4 67.8 72.4 72.4

All values expressed on a DM basis except for DM. DM: Dry matter, OM: Organic matter, CP: Crude
protein, ADF: Acid detergent fiber, NDF: Neutral detergent fiber, K: Potassium, TDN: Total digestible
nutrient. *TDN is estimated by the standard tables of feed composition in Japan (Agriculture, Forestry and

Fisheries Research Council Secretariat, 1995).
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Fig. 1 Changes in the concentration of plasma 1 2 3 4 5 6 7 8 9 10
calcium (Ca) and inorganic phosphorus (Pi) Lactation stage (weeks)

in experiment 1. Each point represents
the each cow. Two cows (cow A and C) in
alfalfa diet could not stand up just after
parturition. Cow A recovered by the
treatment of calcium injection, however
cow C did not recover and was excluded
from the experiment.

Fig. 2 Changes in the ratio between dry matter
intake (DMI) and body weight and four
percent fat-corrected milk (FCM) yield in
experiment 1. Each solid and blank point
represents the average value of three and
four cows, respectively. Vertical bars, S.
D. of each average value. *The value is
significantly different from that of the
grass diet (P<0.05).
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Fig. 3 Changes in the milk ingredients in experiment 1. Each solid and blank point represents the average
value of three and four cows, respectively. Vertical bars, S. D. of each average value.
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Fig. 4 Changes in the weight loss, total digestible nutrient (TDN) and crude protein (CP) balance in

experiment 1.

respectively. Vertical bars, S. D. of each average value.
**The value is significantly different from that of the grass diet
TDN and CP balance are estimated by Japanese feeding standard for dairy cattle

that of the grass diet (P<0.05).
(P<0.01).

Each solid and blank point represents the average value of three and four cows,

*The value is significantly different from

(Agriculture, Forestry and Fisheries Reserch Council Secretariat, 1999).
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Fig. 5 Changes in the ratio between dry matter

intake (DMI) and body weight and four
percent fat-corrected milk (FCM) yield in
experiment 2. Each point represents the
average value of four cows. Vertical bars,
S. D. of each average value. *The value is
significantly different from that of the
grass diet (P<0.05). **The value is sig-
nificantly different from that of the grass
diet (P<0.01).
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Fig.7‘ Changes in the weight loss, total digestible nutrient (TDN) and crude protein (CP) balance in
experiment 2. TDN and CP balance are estimated by Japanese feeding standard for dairy cattle
(Agriculture, Forestry and Fisheries Reserch Council Secretariat, 1999).
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Abstract

In this study, we investigated the relationship between feeding management and milking perfor-
mance of high yielding cows in an automatic milking system (AMS). Twenty-one Holstein cows kept
in an AMS were used in this study. Cows were offered total mixed ration (TMR) once daily in the
feeding area. The nutrient level of TMR was equal to maintenance and 20 kg/d of milk production.
Concentrate was supplied in the milking robot to compensate for a shortage of nutrients from TMR
(an average of 5.9 kg/d: 0.1 ~ 10 kg/d).

Milk production and milking times were 37.8 kg/d and 3.78/d, respectively. Percentages of milk
fat, milk protein and solids-not-fat were 3.73%, 3.27% and 8.43%, respectively. Milking times was
correlated positively with daily milk yield (P <0.01) and negatively with milk fat percentage (P <0.05).

Total time spent eating was 279.0 min/d, including the time in the robot (16.9 min/d). Total time
spent rumination was 386.7 min/d. Dry matter intake (DMI) of TMR and concentrate in the robot
were 22.7 kg/d and 4,586 g/d, respectively. Total DMI was 27.3 kg/d and 3.95% of body weight.
The meal length of TMR went below 20 min, if intake of concentrate at individual milking exceeded

3,000 g. It might be concluded that individual cow management came to be as important as herd one

for an AMS, especially high yielding cows.

23 #

HEEILY 2 7 2 (AMS) I BT 2 B4z
HECOWT, RN & ILEEDE L HBRE L 72,
BB AMBESED AMS £& THET LRV T AL~
fEF b 21 EEA MR L 7. RAEE I, EReERB LU
BAME (TMR) ORAESB L UREATE, EILEL
LN HRSETH-72. TMR IZH#HEE & HILE 20
kg/BicAHL T HHFREL L, IRy PRTH

T 200243 HI12H

MRS S BIZFEH 5. 9kg/ B TH - 72, SRS
DEIRIT 37.4kg/BTH Y, ¥EILEHUL 3.78 b/ B
Tho 7z, IFURIEE, IEAEESL L CEREESER
X, ZNFN3.73%, 3.271%B LU 8.43%ThH - 7z,
PeILEIS & PERLE X ORI I ENMBIMEY (PL
0.01), PEFLEE & LERIGEE & DRI 3 A DFHBIRIFR AT
b7z (P <0.05). MIRARERIL 279.04/H (9
Loy F RIRERERIT 16.99/8) ko7 BK
BRI 386.740/ B TH-72. TMR B & U#EFLm
Ky P NORASERIRARI, 22N 22.7kgDM/
HB L1°4,586 gDM/H ThH-72. 1 HOREMIRE
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R OE— %A

B327.3kgDM/H & % 1), KEICHNT 5 HTIE
3.95% & oz, £/, I ED D HEASFEEHE
BB 3,000g %82 5L, TNHEHEN TMR HRER
B3 20 5% TH S & & DR S L7z, b DREED
2, AMS 2 BT > EWILF oz L T, B
DEIE bz, BREENBEEEH BRI NL.

&

BEPEILY 2 T & (AMS) TIIHEFLH I EE &
5z, FOBOEML) Tic TIRAER (TMR) £72
AR R RAEIE - HABEREOLV A T o —
BBTHE, oz kickh, I4FEERNLOMNE
IO Ry FANEFET B LA EEE % 5 (PRES
COTT et al., 1998). Z 9 \» -7z AMS O b, ffl
Y 7 CHET A fkloRERER, BIFOEEHE
B b DESBBBREELIIVRDNEL S, 2D
®, AMS FENEIEVIEHICTET 554, TMR
DHFEREEL COKBICRET 00 ERELMEL &
%, EHEBRED TMR RS 5 &, WIRHPNE
WILFIIETBL L B, —F, TMR O5ERE &
(BRELTED L, BWIFNESEREL RS E
bi2oic, #EIuRy PN TREOEAFER MBS L
Tl bl ch, %A, BILEHND W
kT, 1 BOERAFARRERY ERL &ML\ e
WO BERBICHIL L LNV, BT, —EDETL
Hre )it KkEDEAFAPEZERT S22 Lic% ), N—
A VRBEBBIBEOENC O, Z L TFRIZNS.
Zn k9 AMS OfREEEIZ, BEETH) Lo5s
b, RN OEILBRDWILA T — 2 &\ o 12FUEREIC
BA$ 2R, #IvRy PADER L o IATENCE
THERDZWRERT 4 A>T 43y RATkE,
Bex L BRPEBICEDb > T 5B INTH B,

Z D7z AMS TRBFDOABEEREMWE L 7
5. L L%eht s, 53R AMS 12 BT 2 HZEEIROH
2N%E, AFOBENCE TS50 (DEVIR ef al,
1993; STEFANOWSKA et al., 1999), FLH N AEEE A
B & o R EIFVE BT 5 b 0 (FROST e
al., 1999; VAN DER VORST and HOGEVEEN, 2000) »%%
WTHhotz. AMS 2EHEE L TWEEEENIY
5T 5 &, MEFEREOREATE & Vo L REEH
B 2B, ZORREE L CoIEECET 5%
PROLNDG, Larl, ZOEBBERICL»2DLT,
OB T AMAIIZE ARG L,

Z 2 CAMERTIE, AMS £#IcBL THILn Ry
F NOEAERORER, TMR OXFEEEL LI UF
o DRETHICOWTHE Lk, BEtiT-o7%.
ZIhHRL NIKER E WILBEE T, AMS 2
BT 2 FWIF DREEH ROV CERNLERS T
2ZrEHBIE L.

il

—+

%

CANEEL B RT

Mt Fik

- AERE

EX A B RS 0 AMS 4& THET 5314
21 A AL, 200148 6 AICAEZEML 2. #4
BT 2EUETHY, FHIKER T00kg TH-
7z, FEMER T ) —Z VAR T, EMMRET
VT LRy P RRTEREL) TICBET 5,
—HARBENE Th - 7z, HIUINERFEEAEILE L,
FLEIZ PRy P OWHERZBRWT1 B 23h AT
BETho7. ERELT, BIHoKRy FATHRDOE
FL4 B AER (CP 16%LL E, TDN 73%LLL © 84E
EHARME) G, @B T Tk TMR 25H&
B/, 1 Hic#Ie Ry F WTHET s ECEEEHS
58, ML VIZELEY D I, THINLEE
DI & DTHORRE D BFEL T, HILTHRREE
%2.1~5.2H/B L#FEL 2. EROHE T AFFE O
W=V RJ VA =TT 12,

FARHES

TMR OFSLUIFRT 10 Br 2 Ai2q7v, 1 H 1 EHSS
¥ L7z, TMR OHEBSTR B & LS £ & 10w
T, FEV—BIUTALT7P L7 74V —Vlda—
A= VTRBL DT, X —IcBAT 2T
CEIMFLTAv7z, TMR BRI TS TEETH-

Table 1. Ingredients and nutrient composi-
tion of total mixed ration.

Ingredients — 9 of dietary DM® —
Alfalfa silage? 29.8
Timothy silage? 3.2
Corn silage” 28.0
Concentrate mixture? 225
Beet pulp 4.6
Whole cotton seed 7.2
Soybean meal 45
Mineral supplement® 0.10
Vitamin supplement® 0.10

Nutrient composition
Dry matter, % 57.8
Crude protein, % DM® 16.6
Neutral detergent fiber, 9% DM? 40.5
Total digestible nutrients, 9% DM 68.0

D Chemical composition of alfalfa silage, timothy
silage and corn silage was 53.9, 55.5 and 34.79% for
dry matter; 13.4, 11.0 and 8.36%DM for crude
protein; 38.7, 40.8 and 21.09%DM for acid deter-
gent fiber, respectively.

2 Contains 589 grains, 21% oil meals, 17% brans
and 494 other.

» Contains 220 g and 110 g/kg of Ca and P,
respectively.

9 Contains 10,000 IU and 2,000 IU/g of vitamins
A and D,, respectively

® Dry matter
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el e bHBHRETH- 2 AL L2, TMR 0
FHcDWTIE, BAfIEER - FL4 (1999 Fh) oA
BL T AESEKREHE Y — F LERFTES — 1+ 2
FEHLZ, FlE LT, #FE 20 kg/HOEIICET
2345 8% TMR TEo %, ZhU EoEdicET
LESERVEIO Ry P NOEESER CHi- 2. 72,
HILED 20 kg/ HIZZE L e WK DWW T Y, #3lo
Ry PADFEE L W) BED LK 0.1 kg/H NED
AEREHS L2, IRy F ROBRAFERESE
RPHT 52 5.9kg(0.1~10ke/H) TH 72, B,
I o Ry P NORAERIHILETI BEOLES
i, BILINTICERL 2853 ET Lo witis
Lo T, KBL U 27 VRIZHEBERE L7z,

BIEEE

2001 48 6 H 12~15 Hic 2T THIY » 7L HE
& 72 BT TAT - 72, 5L > 77 VERBUC 13 3L
Ry FOBEY Y TNVRBEEE A L2 BREL
e 7N EicRABRE LT EE (MILKO-
SCAN 133 TYPE 10900, FOSS ELECTRIC, Den-
mark) # VW CIHBS 2 04T L 72, EILEIC DWW TR
6 An1H AGiconwT, AMSEEHD 2> ¥ a—

—CEGFE NI T — 2 EHE L 2. 6 A 23~24 HIC
HIRBIUEE L) 7T COREITE % 24 B
THEL 2. BRI OWTIE, IEIEAL Ry b
WIZEAL T 5 BT 2 £ o8I ZAIRICE - T
d*%% L7z, BEAFRO®RSRIY, HEHBEREED

P FROBMMBEEFHIL, HoUHRELL
B 1 El& 7D DEAERE TE (54.1g+0.4) 138
TorZ ik NERLL, JFNEH L 2 ERICHIL
iRy PO EHERL, BEA»RD L NIEAIT
SRL2. @A) 7Ticslr s TMR OR&fT#% 5
SrEE CHEBEE L 2 REfTEIEAG I FRE L 72,
RBEENC DN TIIHERNTRBL T 24DEEE Y
7y b L, FEARTEEI N BRI 2 FEREE
THRTZEick ), 1HEbRNVORBEME L. F
72, RETHEERO TMRESB I RAEZE
L, EeRoREE®EH L2, MR, BEAfk
BL U TMR i22oW T4 (DM), HHETSI—Y >
M gHe (NDF), BT 92— = > Mii#E (ADF) B
ST UHZERE (CP) 8% #%EL 7. DM, NDF B&
U ADF 2 DWW T EE (R, 1994) IcfE-> 72, wIvH
LS HREIT, HMERIC DWW T2 ADFE&ER2AWwi
Tﬁze‘t%ﬂ%b‘ (PR EFEADE, 1994), K REFERHCO
W By *%%W‘*%ﬁ%:ﬁﬁw’

BRBEIUEE

hELALHE
HREBFEOWIRBE 2R 2IIRT, FHEALRID
37.4kg/HTHY, HmA55.1 kg/ B & HALD 13.2

B B ERRE & FLERE O BIR

Table 2. Milk yield, milk composition, no. of
milkings and lactation parameters
for the experimental herd.

average s. eV range
Milk yield, kg/d 374 217 13.2 ~ 551
Milk composition, %
Fat 3.73 012 2.41 ~ 4.65
Protein 3.27 0.05 2.68 ~ 3.70
Solids-not-fat 8.43 0.06 7.94 ~ 8.76
No. of milkings, /d 3.78 019 2.34 ~ 5.03
No. of lactation 3.00 0.24 2~5
Lactation days 175.1  23.7 15 ~ 361

D Standard error

kg/HE TIELDE DAL N, LRI, LEGER
BLUERBEESEIXENEN3.73%, 3.271%B LU
8.43% ThH - 7. ¥EIMEIX 3.78B/H TH -7, 4
BEDNEHPERIT 3 ET, WILHEIEIBEB L2175 HT
Zf)o 72,

AMS & AIC LY, fER—BITH-721H 211
LD b 2N Lo ZREIBEILIC T 2 0 TILENBEMAT
I N T3 (IPEMA ef al., 1998; GAJA et al., 2000;
LIND et al., 2000). EWNNBHITIZ, AMS DEAC
) 6 BOIBMIHERIN TS (BEMEILY X
7T LERACTER 12 FERES, 2001). 4ENOFHEEE
R, ZBEr I NI TCOREFEEFL L
AMS IZBATL T T 7 AP B L e Th-72. 3L
HMbHrNZERL LT L I2lz, HELFANERE
’ﬁf S BN R FEAL N THET 2038

. EHEIAESE EOBMATFRHIE N DT,
Hiﬁﬂ;%ft%ié%& T EMO T nERE
o THBHET 21T TETH 5.

FURES L UCALERERICBE L TE, /RN 1H
2 MR KEZHEIZAL N o,
HOGEVEEN et al. (2000) (%, 1H 2E 5 3 EICHE
FLEH & B3 = & TILEIT 14.9% %S % 25, LR
L L UCAEAEERE(CB LW 2B T
Wh, ZORRIZEHEEILICLZLDTH B, TE
B L I TH - 2 AR EIC B W T L ABEOER LR
ANtz —F, ERETESEIT 8.43% LIEWEZRL
7z, ERERSEICEL T, BEHICRLEELR
2L 7 ST NEDT 8.71% (FLEA—H—I2 L 24
MHE) EEHABLNTZZ D5, FIEREFARILE
LEZ A, PEAMKIZ1AIEEZAEC EH -2
ZOZ L IFEEERS Lo Ry P 1BIZHL 215
LMl odaZ bR, PEILARERIEE 2.1~5.2 [Bl/H
ICEREL 22 HTH B EEZ LTz,

Rt R & oPEILEE & EILES L UL
FOBFRER LIC/ARL 2, B & EILEITERE
BB ERLS (r=0.748; P<0.01). 72, PEFLIE
¥ & FUIRIAER & iz L e e A DMHBIBIRA A 5
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a) No. of milkings X milk yield
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Fig. 1 Relationship among no. of milkings and yield or compositon of milk.

iz (r=-—0.488 ; P<0.05). I EHEED LWITE
IREEAETIZOWTIE, WL HEEREGRIERED SN
lrotz, Dlbd b, HEAWMRERIEE SCRET S
ik ) 1TEH Y o HILEDHEIT 5 WTHEHELTRE
dnde, 72720, EAuRy MciZ 1 HOPATEE

BRI H Y, 50 TEFEE (BPHE, 1998 ; THF, 1998)
b %S TH 80 EEE (SoNck and DONKERS, 1995)
A% 1B 3EHEIZBEL LBEORAKNEELTH

BEELLNTVS, Lk, SEKOBIES

FRME 5 &) BIFUL AMS 1 &%) DFEREE
IR D DGR TARITH 5. F72, ¥EILE
BB & ) FUEDERMETIC D22 5 WD &
N (XM 1-b), EELHWIRD LN,

1HOREFTES LUKRERE

1 BOHETHB L UREEORRER3ICEN F
iz, M) TicBiT 5 TMR SRARRHIL 262.9
ar/H, #Ho Ry P ROBREERIIT16.14/HTH
D, 1 HOWBRRAERRIZ 279.04 /8 & e -7z, MRS
B2 386.74/HThH -7, 1ES7H D TMR IR
BE®IT22.7kgDM/BTH Y, FREREHEOLIEER
£(19.4kgDM) IZH LT 117% & % 5 7. #EFH oKy
FNOEAFRHERE L 4,586.0gDM/H TH 1),
AMSBEH I L 2a—9—TREL2HEE (5.14
kgDM/B) 2 L Tix 89.2% & %c - 72. 1 BHidE:y
WAEIT 27.3kgDM/H X %), KEICHT 2 HTIR
3.95% CTh ot

IR ARG IR 2 (ETH - 7275, TMR AR
MR B A D 5 M 2 & AR L o b - 72

Table 3. Time spent eating and rumination and
intake both total mixed ration (TMR)
and concentrate in milking robot for
cows.

average s.eb

Eating time, min./d

TMR on feed bunk 262.9 10.8
Concentrate in milking robot 16.1 1.61
Total _ 279.0 11.3
Rumination time, min/d 386.7 -
Intake
TMR, kg DM/d 22.7 -
Concentrate, g DM/d 4586.0  595.0
Total, kg DM/d - 273 0.59
% of body weight ' 395 013

U Standard error

I oicEbinsd (WELCH and HOOPER, 1988). TMR
DREEVERER LN TEr o722 ITBL T3,
REDEFHERL Tz b Ltk v, MoRITA
et al. (1996) 12, AMS BT 5 EEHE &Mk
RAEFPHRARNBRICOWTRELTWS,. 20
KR, HHAn Ry PN CHEHELEAFEIMREIND
L, ZOBROHFPRHRERIMINT 52 X 2 BD 72,
I ELEHAE Ry FNTERAFEREHRET 52—
HIaBEin s 27 sid, #EILORy F~ADHENTE
BrW)BRAVWIMZ T AB) TicBT 5
TMR & 3 WIIHERORARZHME L L L)
BOLRHREL LT EHREINS., S AOREETIE
ME AR B EDRE A 3.95% & B\ ETH - 7275,
AP OEAREES B X TMR OXIEEE  #/E
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FN—FT, %%¢@%Aﬂﬂﬁm51%*ﬁ@9
HREEIC LY Eo, TORERREL TS, SHOPEI
DAL AR FEE L 22 &, BEED S WK
TETOBREDN L LN &, 52 WITEEEEoSEE
Bic & BB ONE THBRERE I N2 L Y
PET LN S, DEVIR ef al. (1996) 1%, #IoKy b
B TEAFRRESEI 6kg/B 22 5 &, B5
B L TCOREELPEBRENLT VI EE2RDHT
Wh, Ik REAIE, ITEOBREL BRI
SRR DR ERILPEFL O Ky P ADEA T —>
LR TMERL 7 BT, ZRENOIFICIE L G
5707 AREETNETH L LBNTWE, OF
D, #ELLTTEZ{ERE L TOEBROILE L2 ED
SRETHDLEHEMBLTNSE, HLAVWFRICBWT
M ERLZHEAAD B Z ki, AESTHED FTEEIC
KREZFETH 2. EWILFEY AMS CHER ST L
T ez, BAFEROBE2#EI Ry FAD
FELENSTZBENDATELZBNDTIE AL, AT
- BEDBE LS TH B Z L REEL, EEREEICE
HAIXETH 5,

BERIFCBUIEARAMREREL X D% TVMR IR
BFE & DR

I ENRAANRAR L ZDEH D TMR #
HEEMOBRICOWTR2IcE L. TENBRIZ
BIRE L AHBEBARIZ D S s dr 5 7205, W DD DR
BlAsseAman iz, #F4ic 60 4L Eafkt ¢ TMR %
BREL DT, EAFERRAERD 2,000 g RiFDHE
IR Sz, 2, TMR ORRERRAS 20 402 %
\/‘%A i, 50 2EBREICBWTHREI NS, —F,
EAfRRAEEL3,000g 2482 % &, TMR RAR
RIS < 20 B EUT & % » 7o BRARTRL 2 KREICIE
WL 7281013, H2RENEOHAR*RAET L &
WEFELW, LoL, 3,000 g Ll EnERAFR %2 EERL
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Fig. 2 Relationship between intake of concen-
trate in the milking robot and duration of
the following total mixed ration (TMR)
consumption.

THFEDON—RX 23, PEOHARL»HEAL K
Pz DEWRINDG, ZORNSEHNTEREDLF
ET2E, WA CHADRBED T > AHEND T &
A B GO . AMS TIR¥EIL 2Ry F B
RER O BB ERA W D RO, s
TR EEI TED EEZ LNTWE, L LA
Ry FIZERT SN BEGEIERE S, IL4dHEins:
TRTCOBRIC BN TEB BT 2 b Tl %,

VAT ONBBEICR > THRETIREE >

SEBEVE, ENWz, EHHEWI Ry b 2N
T WEWIAF T —ERETT 2BEAANEDI %
LoTLEINT, WA EBOBEALLIFF LY
LWy DEL B . FI LN AMS 04ERGE T, FTE
I ) TIcBlT 5 TMR OREESKERDEARRE &
HARTHMT 2 el TRBE I N2, T 0HD LHEE
T5E, BWFAFICHL TRy F HOEAH
BHGEEE RGP LDICHEL TH, TMR DREE
DEMGTESERBEZ LRI LD TRTH B
PH LNk, HEniE, MILRNEFOBEICESEYT
LUEDH DY, TMR DXKEEE>»EOICEKET S
ZEDRERTHELLLNAG W, INLDZ Lo b,
AMS CIZHEICESERBE* LRI I LIzt bbb
NBDTIE%R L, HHEREIFOHBEICHREL 26
EERLE V) DLRENCET 2 s bk,

AMS 34 Z7 > F2pLhELza—a v NTHREL
BT TH B (R, 2000). F—u v OBLETIE,
RO REIE S 1ES 2 0 1 ABILEHT5,000
ke B EEZNITEEL v (BEOER EBIE,
2001). 2D & HRBRESFERTH 5% 613, A
T TIIHEAR DA% BE5 T 22T CHLHEI LR
D, AMS DfFEEHIIFS L% b, LrL, BAD L
JICEEER BT AEANEERRICH > T
) TicBl 5 TMR OBEEZARTRTHSL, =
IV 2B S, BAREEICHEL 2 AMS Oz
EBREMEPBEL T BED Y, TMR DHEER
L EAFARHE S & & DBRIZTI Bk & EEFEL L
52 5.

I r ®

ARIFFROFERY &, BWILEHEIRE I KBOES
R R RAEL 2BEI1TI3, FD%D TMR R
WAOTBZEPML LT 572, AMSIZBWTHRE
H2%ER T, pORBEICEIMILE 2HET 2 202,
AR E L7z TMR OFEBE &, FKREZNHEL
REAEROBES FEE £ LT NAEBIICHRET L Tw
LT ERDLND,

HHRENZATY, AMSIZBIT 234 HEEICET 2
ez 2 DI DOWzIiEr ) TH S, 72, AMS FHFE
DHTH B I—w v,k HARTIIFAET 2IFORE
HRELRL D, 4% b EIZBWTAMS 7540 E
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Estimates of economic weights and creating the selection index
considered milk yield and herd life in Holstein-Friesian
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Abstract

The goal of this study was to estimate the importance of herd life by creating a set of aggregate
breeding values and a selection index which took into consideration milk yield and herd life. Our
target traits for determining aggregate breeding values were defined as milk yield and herd life. The
economic weight of each target trait was estimated using a profit equation which took into account
changes in mean of milk yield, herd life, and depreciation cost.

Selection traits were defined in terms of milk yield, while four body traits (mammary system,
angularity, rear udder height, and udder support) were used to define herd life. Index weights were
estimated for all of these.

Both the economic and index weights of MY showed that their absolute values and variations
were smaller compared with those of the other traits. However, target traits varied with changes in
the mean of the milk yield, whereas these showed a fixed value with regard to changes in herd life
and depreciation cost.
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B, Lrl, EEEFGYHEBRCL 2HRED
/J\tr\,x

AWFZE BHYIL, L= & BHRG T WRE BERICHET,
FNLICKRELHEL52 5 LE2 LbNREHEES
LR RB I EICE Y, BRI COMRAEREIM
7 b MBI 2B L, HRGOEEMEICOW
TOMREH/BLZ & ThH 5.

MEE LUFHX

HRAFEMORES LUENEEEOEH

BN EIREROREFEMIZIEDL L UG 2
FREL,

H= aMngy+aHLgHL

EEFEL, 22T, g BERBEMERMRELT
B IPE) OB, al3 BRPEOMENERE, MY
FEEZLTCHLIIERGEZERL TS, Livs
T awy Bd Wam id, TNEFNIEB JUHBERDOE
FEMOHENEEELRL T D

ILEDB L UHFaOMENEREIL, ALLAIRE and
GIBSON (1992) »¥4RME L 7z 5% v, FL4F 1S
DERMILA (R) B L US4 1S ) nEMEER (C)
AW R/CZ2IEBLUEHFG TRMS LE
ML 7.

FF 1 EH 72 ) DFERILAIR

R=wm (L)Y

EFRL, v dIUM, Y I3 26, AlEIELRL T
5, Flem (D, BEEOEHH e KAE 2 MIET 5 4R%
T\

m(L)=y [ +gzaz sl}/f, Z=y[1+gsi]

Thad, 22T, Liz#FS WESG» LBREZT
DEH) DT, a2 BOIEDFHIERE,

DFVEIER 26 HIREIEICER T 5 R %%
DT, Va ld#iz 26 » ApREA R EFLEICERT
B TH B, s ARSI RS S i+1 ERICBAT
FTOMEBL Oy T WILHER : 13/12 2 22T L

CTWB, aBlUsiicowTigERLIRL 2.

F23 1 EL ) DEMAEEI
C=bm(L)Y+f+7/L
T#EL,bidFE kg LV OW LA M, {18
L DEEERN D DEREEE, rid 1EEYD

HEANEB L L RIREGEZEL TN

MHNEREEZATET &

_dR/C) _1{ R _dR/C) _1({R ¥
aur =35y “Z<” cb>“m" i C CL2>
oy

FBEER/CHOEHRTHS 26 AlpiEIE, &
B L ORAERE 2 2 N F N 160% D #iEH T2k
BRI rick), FHENEBEENELOHRE 2 B
L7z,

Table 1 Age-specific multiplier (a;)'! and
survival fraction (s;)?

Lactation a; S

First 1.025 1

2nd 0.879 0.83
-3rd 0.805 0.66 -
4th 0.777 0.44
5th 0.764 0.28
6th 0.759 0.16
7th 0.757 0.08
8th 0.757 0.04
9th 0.757 0.02

'Data derived Japan, in 1998.
The age at first lactation was defined 24mo
and an additional 12mo for each lactation
thereafter.

*Data derived Hokkaido Japan, in 1998.

Table 2 Using data* for profit equation

Names of factors in profit equation Value
Revenue price per kg milk (v) 72.7yen
Mean production adjusted on 26 mo 8,000kg
Variable cost per kg of milk (b) 32.37yen
Anual fixed cost of maintaining a cow (f) 211,614yen
Depreciation cost per year per cow (r) 84,818yen
Herd life (L) 3yr

*Data derived Hokkaido, Japan, in 1998
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F 7o FIEBIg o TR L - B I3 b imE A LA
B (1998) #HW7 (%2).

- BRIEBROER & & UEAM U RBOER

BEEEAZERT 2ich2), EMY)IZZD
T FRHUPE (ERICREONSE L 2 2E) L,
RO L T3EEE (MS), #iA1E (AG), #ILE
NEE (UH) BLUABENHBIE (US) 4 Dfkil
WEEZRPEE L L TEREL 2. o GRIKEERIZ

I = buvpuy + buspus + bacpac+ burpun + buspus
EEFL 2. 2T, p IIBRPIFEORIUM % b 1355K
BENELTTREERL T 5.,

F R AEATEEIZ b=P'Ga THEH L, P 3%
YO MNRLGEIGEATI, G 13 BREEY L%k
BEBDOBIZISBATIB L L a3 EB & UBEFF
WOMNERENN7 F LV TH 5.

F 72, ERREOHRGOIIE L L TR 48,
60, BLU 25y AN 3% AW,

BEAMTREEEHRT IR L L ERYT
A—FZEWESL (1995) »EHL30ZHEMEL .

BRELUEE

cREFEMOBNEERR

BN I - 2 HEB L UBERGOMENE
EHE (aww B Waw) N#BEZX1LIRLR, 264 A
BREIEIECE, aw 38 1.35X107% 2R L 7%
%Y, 264 ABBREIAEDOEMHE Y aw NEIZESH
TEAMERERL 2, 72, an DEFRGIEVER(L,
24F) 121349 3.29X 107 L EHFICEWEERL 7275,
FERMHMRU S L BT aw DEIIEAS L2, Lo L

I, FABEHIE AR RF T am DEIZE S, B ERD
BOBIMCHE-> T, an OEISEIMAR 2R L 7.
BEc 892 & aw 13 am & RTNIWEERZR
L7z, Lo L, BIERERERMN TOBRFFIITT S
HEOHNEEENDKE X (anv/an) 13, 264 Aidie
HIE, BEGB L CRMEHE S BROME (8,000
kg, 3EB LU¥211,614) DB, amy iT aw & L
T2 4150 KRES 5B Y (M 2), ALLAIRE (1992) #°
EEERREBN Taw T ann D3~ 4 fFDKEE %
O WO MELIEUT 2. X225, BEMGH
SERMNDBAZHR AT EORIATY aw 13 am £ 9
KEREERRLZ., ZDZ L3, BHyEOIUMMH KR
BWKER MR- TR Z EHHEBNIDICHEZ LN
5. ZDE)ICBENTBEREEREDFEICANS
_t , BAETRILERMEIRIZEEZ  HES
na., L»l, 4HEEEL 2 ESHENEEEI ST
BlhERLEZZ L, ERRICBYTRBLIEL &
UBRGOEEENGTAET D Z Er#EREIN.,

 EHIEHRDEAY TR

MY, MS, AG, UH, 8 X1 US DE&ELAT4E8
NEAER 3 IR L7, AERRE L Bt B
W, bus DIHEHMED R D KEZEERL, buy A
BT R & I LTINS SRR L 72,
INHIZFREREE R 0 26 » AREILE, BHEGB
S URMMERE 2 2 N EFNENL R EATRBET
Holz, ZOZ L LIABREHFMEHBEEZEELR
%A, MS O EELREE TH 5 L HERZ I NI,
¥z, 26y AMBEAELZEERLLE, 20X
bzt - GREBEOEAMTEHE LB 2. ILE

—O— : change in production adjusted on 26 mo
~—/—— : change in herd life

—0O—: change in depreciation cost
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(Zero percent was shown: 8,000kg for production adjusted on 26 mo, 3yr
for herd life,and ¥84,8 1 8 for depreciation cost per year per cow, respective-

ly.)
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Fig. 2 Relative value of milk yield to herd life(ayy/ay.) per SD. (Zero percent
was shown: 8,000kg for production adjusted on 26 mo, 3yr for herd life,
and ¥84,81 8 for depreciation cost per year per cow, respectively.)
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tedon 26 mo in herd life in depreciation cost
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Fig. 3 Coefficients for each trait with the chage in the factors. (Zero percent
was shown: 8,000kg for production adjusted on 26 mo (a), 3yr for herd
life (b), and ¥84,818 for depreciation cost per year per cow (c), respec-
tively.)

, bums, bac, bus, B L U bus IZHXTEIZHE TOLUEDNH D,

IHEAR & 2R L 7285, FLERAEIT 5 122
Lo DMEIEIZ NI ooz, ZNb LY 264 Al
HIBOBIZ L > TEABE D BB KL 20 5
LHEER I NI,

75, HFamE & CRMIENE 2 b3 L xiC
i3, FEAMHTHREUZIZIZT—ETH 72, LoL, B
AAFT B — 5B 7 » 7o RE B I T &
SROFTEN 1 D& LTEL 53 MR UETH
5.

72, HEREOHFGOIIE & U CAERIRR 48,
60, BLU 72, A3 2% E W25, FEELERIC L 2
BRI RO ZRERBD 5N h 5720 T,
SRIBMORGE # BRGOIGE L L2 BA L RE

RO TIRBFGOBPIZE L L TMS, AG, UH
BLUUS D ARMBE 2 H iz, HHED NTP
FOIERS T UH, US iz CRIFLE D%
(FA), HLENIE (UW), HAENRSE (UD) B & U4
HOBE (TP) 78N T3, LiL, EGBEL
DEAZAER T TP TIHEWIEOMHEE, UDcBIL Tit
BNEDOHEBEIHE SN T D, D ICHEILE L &~
DEE» 5 XN E2EDTDTHH I, 4L H)—
BoRGiEErEZET 20 THUE, BERiELHEE
HMWHEBAIREICEDRET 5 2 E 0 EETH B
EEZLNB,
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Efficacy of Acidic Electrolyzed Water for Premilking
Teat Cleaning and Disinfection

Ikichi ARrAI, Akitsugu SENDA, Kihiro YAmAGAMI, Aki MURYOYA,
Tadashi NAKAMURA and Tadasu URASHIMA

Obihiro University of Agriculture and Veterinary Medicine,
Obihiro-shi, 080-8555
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Key words ® Acidic electrolyzed water, Premilking teat cleaning and disinfection

Abstract

The efficacy of the use of acidic electrolyzed water (AEW) for premilking teat cleaning and
disinfection (TCD) was evaluated using a split-udder experimental design. The efficacy of AEW for
TCD was compared with that of NaClO solution contained 200 ppm available chlorine (HCIO). The
viable cell counts levels of SPC, lactic acid bacteria, thermotrophilic bacteria and anaerobe (group A)
which contaminated on teat skin were over 10° cfu /cm? whereas psychrotrophilic bacteria and
coliforms (group B) were less 102 cfu /cm?.  After TCD with AEW and HCIO, viable cell counts levels
of the microorganisms of group A and group B were decreased to 2.8~7.6% and 10.0~14.5%
respectively. On the other hand, the efficacy of AEW or HCIO for TCD was almost constant
throughout one year. The microorganisms of group A and coliforms decreased gradually from
summer to winter, but only psychrotrophilic bacteria increased gradually from summer to winter. It
was concluded that the efficacy of AEW for TCD was almost equal to that of HCIO, and thus AEW
could be effectively used for TCD.

SRIIMEEEIEWIED HT A R WEAS A L L7z,
® # ZFEBRE OB Y E E L EiERE I M DK% &R
Sl IC BT 2 RER BT & 2 FLEBERORR L, KEHZED LL D - THEHHEL 205, Zof
FRRETL 72, R—WEl4 DA RIEILIE 2 HRERMEEAK 75 BRI E D LRI HIT THNRT 5 EEHNEE £ -
T, EH#ILE2 NaClO M TER L, ILEEROR L7z, 5&ERIE/K & NaClO B & 5 HLEBER AR
Blc fx DFERE 5 em? 2REWY, —MEE, 2 BEHNTEELZTT, BT THE I LIVRD
R, SRR, HAMEE EERES L OXE Lz,
BEEAPAEL, MEOHERMEL L 2. HERE ”
TR, NaClO B & RIS OFLIEERMR 2R L,
FLIE R OB R BE T 103cfu/cm? LLEH 5 —# #H — I HIETOFLEBEROBRER & L T NaClO &
B, ILERE, SEEB L UBRAMEOFLEERENR WA LN T WS, TR > TREROE A
BT 2.8~7.6%, 10%cfu/cm? LI F DREE S & Xk O EMEBEOKDBRF S Nz (hH s, 1998), AR
BREEOBERIT 10.0~14.5% Th - 72, ILIEFHD SRR AERIERE T 1 BEEKS L BRI RSN
% pH 2.0 R D MEREEMK (LUT MERIMEK & BCH
S 20024388 H T5) BEERELZHRL ATIRBEKTH) FFK

oif
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E IR, 1992), ¥ 72iEERE KB LR HE TR
SN 227 b Lo AT & 3 & HCIO/CIO™ #
W pH #EEMEANICEREL 2D EFEL W L
PIZEN T3 (NAKAGAWARA et al., 1998). FhEE
HKRDIRE A = X xid, BIERD I 70~vt X

Feng A FRTERINS HCIO, -OH, -0; 72
B & HBRBEVER & EREDFEEICED S D EF
L5153, $72 HCIO i3 8 M#HMN L EAEHEMEIC DWW T
DR 7 ¢, W@HFEEIE ST b 500~2,000 ppm
DEEED NaClO TR > HrRBOHL N Ly
ENTW3 (HASEGAWA ef al., 1986). KIEK THHE
L 72 A% R IEE 100 ppm @ NaClO B & T,
FULAKEKRKTHERL 2EBRDOERERERIC LS
pH 6.3, AZERIEE 9 ppm D EMFHIEKTIE, &F
NTWB Y a2y p1/2, 7aa7 3 Vanh1/3
HEELTWZE (RHS5, 1998) 25, SREMKIZ
FHICBEL Ty HCIO t AENLLE* BT B L%
Zbhb,

WERMIKIE X T ) VIR E T FUERR T SR
TRABALRENIRIBOLN TR b, £D
WHEDBEBES L EPBREEINTB I CEREHH,
2001), ¥ ClZERHABASRESCNBRSEORE (I,
2000) , EBEN TOFIRDIEFH 4 & DERDHIGIC A <
ERENTW S, 5Tl HACCP MIGHFE &
LT EN5%%, HCIO RBAERRGINHDIBEZ
FIF T vz, EWERICEEEZZITHZ LI
FoTERTALDERLNG., BEKESEH T,
A FDEHOERE, v FEHESCL I ZDORBERR
(KOSEKI ¢f al., 2001), FAENTEWE (EHEHEK,
1996), FLENKRZ b T4 v B> 7 ORR (L L,
1993), I x> 7T BB~ DOF H O EEH: (F
F, 2000), BOBRESLATHOWEHEL EOWRIZH S
HEF T, REREIKIS HCIO & FIBEIC ARt & B
i3 2 & RESREIRR T 2 0 TIn AR BT
LRI —ETIE %L, TRV T 4 v EY TR
RINFX Y I —=F—DREF DMOEF L BB
TAMELEFEENL I 0L, SBI LR TS
VBRI H B

Z ZTAMIRI, PEILERC WA OFLIA % WmER K
& NaClO B THERL, BERIMEOILIERE T OM
B EREL (HEOIEBRSR 2T 2L &
2, EERMEKEILEERICERT 5 2 Lo mEEkIC D
WORETL 72,

MEELUHE

SEERMEK I3 A BB R E MK A K2 E SUPER  OX-
SEED LABO FW-200 (7= /#®RX&tsl) 2HWT
B L7, AEE CTERIN D EREREKI 1 %K

NESSEC LY, BRI ERT 2 HCIO, Clo-,
HCl 7% £ % &1 pH 2 IR RERME CHRNE R IRE DS

20~30 ppm &M< CTHHWREME 2 R TRBEAKT
»5,

BEREMII B ERERBRS THREI N TN S
R RNV S A REWFLE % Vv, 2000 46 Bir b
123 CHEBELROOWIBRICINXT Y T =T —
Fm Ay LRSI TEDODERKL, BE27
B, 108 FLEEAMAEL 2. FLEZ EEDORBRRXICAHT
(OLIVER et al., 2001), PERLERICARIHILIE IS SRR M
K, EBIEILEIZARNIESE 200 ppm @ NaClO EHRIC
L BB EITo7. ThbbErNRBEWICELRZY
FNEEL B> CHERGTDAER N1, Bnwis
FNTKGERER > THREIER, ZRAFHER
BINX Y IN—TF—TIT> T L RGEHOFET
1, XNV SR T EET L 2ot b FLEER S & e L
721, Wi AN TR ERER > THEIER.

MBERARY > 7V ER ) e HWC, ILEE
HoORIIc ZILEE O FLEIRERE 5 cm? % B AR
TR EEY, 0.85% A A3EK 10 ml ZIBR L 72 48
BRI KD 6 Bl DWW T 10 fEEAREIC L 5
BFOERE 21T - 72, — iR (SPC #5t),, JLERT (BCP
m7v—bAvr Mg BXOKEREE (DESO 5%
M) 12 32°C T 48+ 3 MERIIEEL 2. HiRWEK (SPC 1%
M) 1% KIKUCHI et al. (1996) D FEEICHEVTE ERF
L7244 45°C T 48+ 3 MEfEEEL 7. MRIRE (CVT 35
M) 12 7CT10 BREBBEEL 2. HAME (ABCM i
#) I3EJE L 727 BBL Gas Pak Plus (BECTON #t
B) 2\ 32°C T 48+ 3 MRS L 72, BREEfR, K4
AN/ o =—HK2HEL .

FLEERIC & 2B OBRFERIGHER (FLEEHE
DB L+ L IABERETOME ) X100 % A THEH
L7

BRELVUER

FLEBRAT O LILEEO—IEME, LR, =R,
B, KIRE B & KB EEEDO PR & R
WD b, FLIERE OB S HEECIZITH
BLL 72KBEZIRL T B %%, K2 DMIEENZTITK
EWZERBHLNL (D). BREENHEYGREEIC
BT 2 £ITEMOMERRE T, BRI L > CILIEH
MAICAEELHEE2RTINE, o2 HBERE
LWL nXED LN (F2)., Lich-> CEILENFE
QM O KEIIZIZFRELL T 225, KILEEOM
BBEROBEIIELAMEINCELTWEINEFEZ LN
7z.

FLEEB BT O G RME$ & NaClO B % 7213 5
HEKIZ & B HIEBERZICERE L IO W Toge
FLIADFHE, FEHERZES L OBFEZE 3 ICRL 72,
ERAIDOFLIARE DG RME R E & OEERMOK E 213
NaClO B#H# % B CILEFER L 20 RFME I,
M & b ZNFNIIGT 5 BRI ITITHEM L 72 k%
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Table 1. The viable cell counts of microorganisms which contaminated on each teat skins befor
premilking teat cleaning and disinfection.

Viable cell counts (log cfu /cm?)

Teat SPCY LAB? TB®» Anaerobe Coliform PB*®

Left fore 4.74+0.54 4.3920.53 3.77x0.44 4.231+0.59 1.90%0.41 1.70£0.70
Left rear 4.821+0.48 4.5520.51 3.97+0.47 4.46+0.54 2.13%£0.43 1.8740.68
Right fore 4.4910.46 4.24+0.64 3.71+0.51 4.091+0.58 1.90%+0.58 1.97%0.25
Right rear 4.85%0.58 4.47+0.49 3.94+0.59 4.44%0.57 2.19+0.63 1.82+0.68

1) SPC: Standard plate counts, 2) LAB: Lactic acid bacteria
3) TB: Thermotrophilic bacteria, 4) PB: Psycrotrophilic bacteria

Table 2. The correlation coefficients between the viable cell counts of microorganisms which
contaminated on each teat skins and the teat position of quaters

Spacies ofl) SPC LAB TB

organisms
Teat & Left rear Right fore Right rear Left rear Right fore Right rear Left rear Right fore Right rear
Left fore 0.622** 0.589**  0.494**  0.415* 0.616**  0.230 0.280 0.572**  -0.079
Left rear 0.465* 0.446* 0.284 0.077 0.509**  0.630**
Right fore 0.407* 0.347 0.137

Spacies of Anaerobe Coliform PB

organisms 5 ; 5 -
Teat Left rear Right fore Right rear Left rear Right fore Right rear Left rear Right fore Right rear
Left fore 0.542** 0.692**  0.464* 0.117 0.540** -0.168 0.445* 0.332 0.473*
Left rear 0.458* 0.637** 0.074 0.660** 0.240 0.233
Right fore 0.350 0.070 : 0.016

1) The abridgments of each microorganisms are same in Table 1.
* . P<0.05, **: P<0.01

Table 3. The viable cell counts of microorganisms which contaminated on teat skins before and
after premilking teat cleaning and disinfection (TCD) with acidic electrolyzed water or
NaClO solution contained 200 ppm available chlorine, and the survivor rates of each
microorganisms by teat cleaning and disinfection.

Acidic electrolyzed water Sodium hypochloride

Organism" Pre-TCD? Post-TCD®  Survivor rate? Pre-TCD Post-TCD Survivor rate
(cfu /cm?) (cfu /cm?) (%) (cfu /cm?) (cfu /cm?) (%)
SPC 4.7 X10% 1.0X103 51+ 85 6.0 X104 7.6 X10? 3.8+10.0
LAB 2.3X10* 5.8 X102 7.6+18.4 3.0X104 3.7X10% 5.0+10.3
TB 6.6 X102 1.5X10? 6.51+13.3° 7.5X103 1.1X10? 3.7t 64
Anaerobe 1.8 X104 3.7 X102 6.1+13.3 2.2X10* 2.4X10% 2.8+ 5.0
Coliform 1.1X10? 1.3X10* 12.2+20.4 1.0 X102 9.1X10° 14.7£235
PB 7.8X10! 1.2X10! 13.2+24.2 6.2X10! 1.4X10! 10.0+18.2

1) Abridgments of each microorganisms are same in Table 1.
2) Pre-TCD: The viable cell counts of microorganisms which contaminated on teat skins before premilking
teat cleaning and disinfection
3) Post-TCD: The viable cell counts of microorganisms which contaminated on teat skins after premilking
teat cleaning and disinfection
4) Survivor rate: The survivor rates =(Post-TCD/Pre-TCD) X100

R 7. BYRMEED 10%cfu/cm? L L2 R L 72—
WeAmE, FLERE, SEEB L OBREE T, FEEE
BB L 2B FLEERIC L > TliE L b2
FN2.8~T.6%IcHA L7z, Lo LILEERE D54
B 102cfu/cm? LT & A7 h - TAKIRE & KB B
BCIl, BRBOHHBOBARIIME L bLENLN
10.0~14.5% ThH - 2. TN bDBEFERNZERIIFLH
BERTRRETEL HEROBE L H 5 Z & 2 TR
TrLNEEZ LN, ARERERKEREE TH

BRI A K L 7o FRERE VAT pH 2 BT T, 20~30
ppm NEEE M HCIO, ClO-, HCl % &% &% (Na-
KAGAWARA ef al., 1998), NaClO 7 ¥ DFREA &
FREICHEWREMREZ R T LALLM EINTV S
(FR E A, 2001) o ¢, BEEREYICIZTE ORERIR
REZETH2 LEEINL., ZOWEND BN KEER
DFERIZ, THEVITIZFRFOIEBRIRE R &
REIEL 72, FERMED BRI & FLEBEICH W2
BAE, HEBOERBOBREED2.2%(0.1~12.0
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Table 4. The survivor rates of each microorganisms contaminated on fore- and rear-teat skins by

premilking teat cleaning and disinfection (TCD) with disinfectants

Survivor rates® (%)

Position :

of teat SPC? LAB TB Anaerobe Coliform PB
Fore-teat 51+ 8.0 7.7x£17.7 6.71t13.4 6.0+13.3 17.1+27.6 13.4+22.9
Rear-teat 3.0t10.4 49+11.7 3.5t 6.2 3.0t 5.2 9.8+13.6 8.41£13.7

1) Survivor rates: The survivor rate =(Post-TCD/Pre-TCD) X100
2) Abridgments of each microorganisms are same in Table 1.

%) &), HEhEFRIEE 120 ppm @ NaClO B#IC &
BEHEL.8% (1.3~6.9%) E FEEI T WI LD
EEANT D (B, 2000). BRI Z HEFLILOILER
T4 vy IR RES, ERPLERIN TS
F—FR—NEFEREENDREMRIBOSLSNT D
(JE5A 5, 1993), Fi2 I N —7% EOPEIHMBBR L EE
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Abstract

The period from 1979 to 1997 was divided in 3 phases (early, middle and late phase) based on the
history of genetic improvement. The effects of age and body weight at first calving, on first lactation
and reproductive performance of cattle produced in each phase was evaluated.

The age at first calving did not differ between the 3 phases. However, body weight at first
calving and milk yield increased with the passage of phase. In the early phase, milk yield increased
as the age at first calving increased, while no correlation was found between the milk production and
the age at first calving in the middle and late phases.

Days to first service, the number of services to conceive and the number of days open did not
differ between middle and late phases. In the middle phase, the number of services needed to

conceive increased as body weight at first calving increased. In the late phase, the number of services

needed to conceive increased as age at first calving increased. The number of days open increased
as the age, body weight at the first calving and milk yield increased in the late phase. Further, the
number of services needed to conceive tended to increase as body weight at first calving and milk

yield increased.

The present results suggest that early breeding may not be detrimental on the first lactation and

may be associated with better reproductive performance and improve productivity of the dairy cows.
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WIEERE AWA 300 ALLE, & 2 \WIiZ4IpErILEL
3,000 kg LU D413 MUl & HI5E R iz 7z, WERT
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Auwihrodz, oB, ¥IERAR, KEB I UILER
F—¥RREMESH - 72, Table 1 IR L7z & 9 i, ¥
FMAESB L UIBIIREISEGIIC O CERICEmML
7275 (p<0.05), FIBER: AEMCZERITA LN - 72,

Fig. 1icimL 7z & 9o, WEBIEEOIEER A # & 3L
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Table 1 The average of age and body weight at first calving, first lactation and reproductive
performance in 3 phases (early, middle and late phases)

Phase (Year)

Early (79~'86)

Middle ('87~'91) Late ('92~"97)

Age at first calving, mo

263 £ 1.3 (67

26.0 £ 14 67) 259 + 1.3 (78)

[23.2 ~ 29.3] [23.2 ~ 29.3] [23.2 ~ 29.0]
Calving body weight, kg 480 =+ 542 ) 514 £ 420 (66) 561 + 39¢ 7
[421 ~ 553] [438 ~ 636] [461 ~ 638]
Milk yield, kg 5700 + 10772 (67) 6198 + 860°  (67) 7102 & 1087  (76)
[3347 ~ 7879] [4459 ~ 8432] [4321 ~ 9983]
Days to first service ND 775 = 28.0 (40) 76.3 = 22.9 (64)
[31 ~ 128] [42 ~ 141]
Number of services ND 1.4 £ 0.6 (39) 15 £ 0.7 (61)
[1~ 3] 1~ 3]
Days open ND 97.8 + 41.4 (39) 95.7 = 35.6 (61)
[31 ~ 202] [42 ~ 216]

ND: No data, ( ): number of cows examined, [ ] :range
a, b, c: Values (means and SD) in the same row with different superscripts differ s1gn1flcant1y (p<0.05).
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Figure 1 The relationship between age at first calving and milk yield in first lactation in 3 phases (early,

middle and late phases)
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% - miEE
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Figure 2 The relationship between age at first calving and number of services to conceive after first

calving in middle and late phases
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Figure 3 The relationship between milk yield in first lactation and number of services to conceive after

first calving in middie and late phases
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Figure 4 The relationship between age at first calving and number of days open after first calving in middle

and late phases
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Figure 5 The relationship between milk yield in first lactation and number of days open after first calving

in middle and late phases
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Effect of linoleic acid-albumin in the IVM medium
on the viability of bovine oocyte after freezing
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Abstract

The objective of the present study was to investigate the effects of supplementation for in-vitro
maturation (IVM) medium with linoleic acid-albumin (LAA) on the viability of post-cryopreservation
matured oocytes. Cumulus oocyte complexes (COCs) were aspirated from bovine ovaries collected at
a slaughterhouse and were matured in vitro in TCM199 with 1ug/ml E,, 0.02 mg/ml of FSH, 0.1%
PVA and 0, 0.15, or 0.3 % of LAA in an atmosphere of 5% CO, in air at 38.5 C for 20 h. After that,
in experiment 1, the COCs were inseminated with frozen-thawed semen (5X10° sperm/mL). The
presumptive zygotes were cultured in CRlaa + 5% CS for 9 days at 38.5 C in an atmosphere of 5%
CO,, 5% O,, 909 N2 in air. There were no differences among any of the groups in the percentages
of cleaved zygotes at Day 2 and blastocysts at Day 7 to 9. In experiment 2, matured oocytes after
stripping free from the cumulus cells were frozen in straws with D-PBS containing 20% CS, 1.5 M
ethylene glycol and 0.1 M sucrose. The frozen-thawed oocytes were inseminated similarly to
experiment 1. The presumptive zygotes were cultured in CRlaa + 5% CS for 9 days at 38.5 C in an
atmosphere of 5% CO,, 5% 0., 90% N, in air. There were no differences in the percentages of
cleaved zygotes and blastocysts between the LAA-supplemented and non-supplemented IVM media.
These results suggest that the addition of LAA to the medium for IVM of bovine oocytes has no effect
on in-vitro fertilized embryos’ ability to develop to the blastocyst stage. Furthermore, supplementa-
tion of LAA into IVM medium for bovine oocytes had no effect on fertilizability of frozen-thawed
matured oocytes or on their ability to develop to the blastcysts.
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Table 1 Effect of linoleic acid-alubmin (LAA) in the IVM medium on the development
capacity of bovine oocytes after fertilization and culture in vitro.

Concentration No. of oocytes No. of cleaved oocytes No. of Blastocysts*
of LAA (%)  (No. of replicates) (%) (%)
0.0 291(7) 182(62.5) 93(32.0)
0.15 275(7) 181(65.8) 96(34.9)
0.3 260(7) 175(67.3) 95(36.5)

*Blastocysts were obtained after culture of inseminated oocytes for 7 to 9 days in CR1laa
medium supplemented with 59 calf serum.

Table 2 Effect of addition of linoleic acid-alubmin (LAA) to the IVM medium on the freezing ability of
bovine IVM oocytes

Freezing  Concentration No. of oocytes No. of nomal oocytes No. of cleavage oocytes No. of Blastocysts*
of LAA (%) (No. of replicates) (%) (%) (%)
- 0 127(2) - 87(68.5)® 33(26.0)2
+ 0 325(2) 188(57.9) 19( 5.8)° 0( 0.0
+ 0.15 342(2) 207(60.5) 24( 7.0)° 0( 0.0)°
+ 0.3 351(2) 215(61.3) 30( 8.5)° 4 1.1

*Blastocysts were obtained after culture of inseminated oocytes for 7 to 9 days in CR1aa medium supplemented
with 59 calf serum.

ab: Values with different superscripts in each column are significantly different, P<0.05.

Oocytes frozen in 1.5M ethylene glycol and 0.1M sucrose were diluted in D-PBS supplemented with 20% calf

serum.
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RPN BT, BRIRE L ARG, FRCEE
EDIFNBVERD B 2, KR ARFREIERRD—
RETH B~ N—ABBDIER, =KEHICEBL
7z,

ZRBHOEMIL, KUHERM, AR, 334F
HEMERH* LTk, 3k, bZENOZARD
S, L LLdts, TY B HEL, TY o
HHEELE L, TY OFEr w2 e 3 e, 2
NosnZ kd b, ZRESDEMT, WU &EED
ENEH TN EFEZ 5N,

ZREBOEHEERT, ERMENERE, 1
) TEBREROMEMICL LD EHEI NS,
T 72, LR OBABRS DU izoHdr, BEKEREEA
DEEBHL/NE N EHRBEE NI,

1

IRFIRES, BATLFHROBRMT TH L. —7,
HATHBEELFEDBR - HEEYWIREL T
5. BESEICHAIEA D, BERE AHIRE
EHOEE>TVWEIHATHE D LI TLH S,

N L DIRPIHBNFEREH L 5 ETRDH LN S
Tl EELEALEY  REARIOTIEVER
o, FEAY - FREBRBERTNENRTEIECE
BLRREVHOFEBEREOZ L TH L. TN,
RIRFF ORMBERL, TFEERENICERAL, £hb
DERICEDNT, ARSI, FEEY - FEH

il

% 200243 H25H

RefRel, HHLDOD, BEOBRNLZRERL V)
HKads, BEEEINTWE (FE, 1991).

BfE, RIREFCIZ, 340U LD BEIHERIN
(B, 2000), 300 LOEIELHEREI N TV S
(74 =N F74 FIRERIERERS, 1976). b0
B EWpid, ALHRENRTL - & L ALHEE S L WiRS
FREORBEZE ) HTHENFTH S, L LEdbs,
BB OIRE » HEHBRIC L ), FHRSLETOME/ 1
TLTBY, NLEEEYDORBRLIBEINE,
L2, FEER, A7) -0 L 2REHNE
ALY, W, B, RS O R (B
) OFREFBReIN, FIUCH) EBRCHBE, B
FADHELBREIND.

ok, BERITY Z LEE HEEREANH
HrmHbeEILNL, Ly Lihs, Ml
FEEETHIBBERIETLZ LI TE LN,

BCE L HIRIREE - BEEMHE DI N AVEDIT S
HO—DONHEH L LT, EIRARRUEEL2FEZ TA
AMEDH 5, L Lads, ERARGIARBNE
A S HRREANDORE LRI L REIRIZEA
FRBPI2670n,

Z Z CIEBRAFRVBKELZER L TWAIRETH S
v A - 2BENTEE, “RBSEIEBLL. KB
LoE#uT 20 FLLEEMEH T LT, 22 DILFEE
BoHAEIGLEWIcLELLT, A7o— =L
CHEL, HEBOBETZRAETH 2 L LE» LS
NTw5 Gk, 1992). 2z iZBEKERE~ANDESR
HHBDLWZ EaE 2 bb, 2, ZKBEHNIC
ZEM 2 ELE TR L, BHE N ERT
H5(ZK, 2000). 0k ic=KESHIZIZ, IR

77—



e AR EEHE

B BEEE L T\ 5 MERBRT 5#IHENT
EZevnh EFE2 L,

2T, ZRBSBOEME THIICHEL, WD
DPOHMBEIRLNTZDT, ZZICHRET 5.

HEFE

T EIEE, PREEIMEGRX =K EYE (b 43°
34.106" FE#% 145°05.035) ThH B, AZEHELL T
I3, BEHASER, BEMEd, BLOEmTIEZFEE
L7,

EHASEDRTLE LT3, BEEE, FREEEEE
MR R, BRI RRIL, RS, EEILEZH
L7,

B A DAL, BRI R R 0 A% B BUE
NC BRI A (DU R A ) & 3R
FNEN LR T OITV, BiEA% 2001 F5 A
26 HR& S 7 B 8 Hiz, ez 200145 A 26 H RV
7TH2 HicZnZngaEL7z, 1HXH729, 50X50
cm:na F7—F% 15 ZArekE L B ERE, HIE
B, AR, B (S, 1989) ofth, HREH
55cm T TY EHH2RWML, 7Y v 7 A5
I N BERIEE 2RI L 22 (5, 2000).

BRI, SEIEEIC SR, F#H
HEbic 18R H20 15 77 % 2001 4E5 A 26 HiC
To7z. ARRUBREDES #RELT, a—>%
Fo A=z & DT 30 cm ¥ T IR %
MR L 72 (B, 1995). s 5 0~10 cm i (B
TAJE), 60cm At (LT BE), 90cmRifg (LT
CR)n+HEHIREL, B4 HEHM, A L ICES
LT 85C24 FRIRIE L 72, ot L 72 TBEM 2 7 T X
B pH A — % C1N-KClpH #5f#IL7=, 72, &
SHEE (BHEEE) 2EHIL2 (BRE, 1962), & 5iC
NH,*-N, NO,-N, P,0,, K,O, Ca0O, MgO »#%
TR ELVYIESN I FHHE T BRER THEL
72 (LI, 1982).

F72, 5 A 26 BIZ = REBSBEHIC A b 72 Pk
WOKEZIREL, & 512 2001 £ 6 H /A7 L) IR
5 1.5km, 4.0km, 7.0km, 12.0 km 0 4 #i5T
DKE R LU ERGEE (EC) & NO; -NZHllEL 72
(/INE, 1992).

5 LS

1. ZXRESOREBE S LUEMEENE

F1REREBOREHELRL 72, EHERIIK
BRI H 25 ha, 3EFIML23 ha, 3REM5ha DAEF53
ha Th 5. KERILEHIERE 33 4 2 EBL TV D
(=&, 2000).

REEHIL RS 05, FRE20ETH 2, £H
IR 220t TH Y, —Eb72 ) OEMTFHILE
13 5500 kg/BE/4TH B (ZK, 2000).

K1 =SEARBEEHRE

EHLERE (FREHD) 5ha

(B ) 25ha

€ 3:k:N 25ha
MILEMI B HFER e L
FEEE () 4058

(BHL4) 2088
R EEIE 220t
1 EL IR 5500kg/58/4F
B afke SR (1 H%) H1~2kg/H

&2~ 4kg/H

E— b LTS R Bk dkg/H/H

K1 =RRSEHEREHRE

BB R Eiichd
LR iER AR B ibm122 AL 122

£INA £INA
£20kg/10a/4F  #20kg/10a/%F
CERMEIR AR - ©3t/10a/ 24
BRREAR — 3t/10a/2 4
AT 5 A ~11A% 7HAT 1HEE
TR 8 A
~11A+ fk

EAMESERIT, 1 H 1BEL2 D B T 1~2
kg/BETH N, XET2~4kg/BTH 5, 72, £— L
ST DERIZI/RATLkg/B/HTH S (ZK,
2000).

F2ICEMEHROREL R L2, {LFREROKEHE
I3EHILEL 122 & 37 ) > 2 FNFN 20 kg/10 a/4F,
5 A FAIcREL T, HEEIZ 2 FRBHI 2
%, WET3t/10a/FHAE N, BRRIIBETI/
10 a/#EEAF I LT 5 (2R, 2000). {L2EREREHRD
SEHEMARIIZFNFN, NP K=2:8:4kg/10a T
f) 272,

BRI H B, RS A 5 Ada» 5 11 A
ha) E TR A, FRAMIZ7 A TEL»5 8 AR
AT 1 BRCE 2 R, 8 A b 11 AR
THHFE 21T - T35 (ZK, 2000).

B, HACE AN, SEAME DI 1 XEEIZEY
S5ha TH» N, 5 Adas 5 8 AT ToRMH
¥iz 2 H, 8 Ahmr 5 11 A £ ToOfRMLEHI 1
HEZo>Twa (=K, 2000). T/, BEFEHBORN
&R DI 18X 2R MEARYEO & L, B
Fdh 348 B EIC B L T 5.

2. EREBOEMEE

1-1, 1-2 2, ZREGOEMEE DREZ EET
RL72. 7 A 8 HOFEZE T, Az A 7 o —
N (LT WC) %< 883 (X1-1), TH28
1 FEIHEEROFAM T, FE22— QT TY) 2
—micR ez (XM1-2).
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A N2 WERROEHEERHE (TH)

X1-1 =XEBE ik
HAihE4E (2001/7/8)

#3102, ZRBSEMO NI EE R O BEE (%)
2RL 7z,

PSRN, e L, TY, A—F%— 75
Z(LAFOG), A ¥F7 7227 (LT MF), 7> 7 %—
TN—72 2 (LLFKBG), ¥2854X, 243 75>
RRDR NI, $72, BHMFERAMICZZY X K
hs, FHEBTIEA A N2, FRERE LN,

HWBEE I3, RUER”, R I TY,
KBG, &4 375 > KEIFEGWEERL2, 72, 0G,
MF i3 RO R rEVER R L 72, WC i3, Bk
BRI, M E LT 60~T0% & B EE TR L,
F AN FFEAMOLR LN,

F4le, ZREGEMOELEZRLE. 4 2BED

RI =RRSEH HREERY
HIRFE (%)

B OfE B E H b S
FE'— 91.7 100.0
T—Fx—FI772 53.3 20.0
AR 727 83.3 53.3
T X—TN—T TR 96.7 96.7
V—=FAF+N—=7T 2 — 13.3
H7a—n 70.0 60.0
LNAX 13.3 13.3
A ITZRR 78.3 84.0
F AN — 40.0
VX RS 7.0 -

*5/26 7/ 8F¥ **5,26 7 ,/227FH

R4 =EXRBEH EX (cm)
A ARE < ARE HEE

T B

(5,26) 8.4+ 3.5% 4.1+1.9* 6.9+2.2*
B At

(7/8) 15.8+ 9.8* 8.7+6.6* 10.1+£5.7*
FEFHL

(5,26) 18.8%+ 7.4* 7.9%£2.5% 11.4+5.4*
M

(7.22)  84.4+16.8* 25.5+4.7* 19.9+4.0%

* P iR R

1-2 =kEB
¥R MtELE (2001/7/22)

BT, BEAMIZ 5 A 26 HCFEH 8.4em, TH 8
HizF#15.8cm &% D, HHMTIZ5 A 26 B TF
¥518.8cm, 7H22 BIcH#)84.4cm & 7c - 7=,

512, ZRBBEMOESEELZ R, IHE
IS A 26 HB L7 A3 HDEBMETH Y, M
iz 5 26 BB X7 A 22 HOEfERRL, Bifr
3% TH 5.

HERTIZ A AFBE 72.6%, < AFHE 12.6%,
M B.5%, HH6.3% &%, A TS ARIE
74.8%, = A F}E 9.8%, HE 7.1%, #iih8.3% & % -
7z,

F612, ZREBSEMO TY OMETEES2TRL
7o, BEBERAMTIZS A26HE 7 A8 HDFET6.4
B, AMTIEIS H26HETH 2 BNFHTI4.7TE
Loz,

R ZRESEH TBEE (%)

AUt 5 s+ SR M+
4 ARl 72.617.0%** 74.84+10.8***
< ARIE 12.6+16.5%** 9.8+11.6%**
W = 8.5+ 7.2%x* 7.14 5.8%**
B ot 6.35 4.7%%* 8.3 4.3%%*

“5,26 1,/8%F# **5,/2% 1,/22F4
LR

®b6 =SRRBEEH HEEE (TY) (%)

T A SR
5,26 5.7+1.2* 7.1£1.0*
7.8 7.4%1.4* —
7,/22 — 22.246.3*
E 6.4+1.5* 14.7+8.8*
F el = 10.08L 1 10.08L

P AR
B 2 O D Al N




P AR BB

3. ERESOTENIEN, By

KT =ZKREDEBGERVARBR S BEDE
BERL 2, HESEE, EREAXKUELTHE
B PR, 1970 ; JLMEERRS R I RERR T
FRERRSEBR R, 1996),

HHERMT A BNERIZFE 35.7cm, BENE
BIZFEH28.0cm -7z, AT ARBNER IF
¥134.7cm, BEOESIZFH28.7cm &% -7z,

F8IT, ZREBEMOTEE ANH, AFIN-
KClpH, A BHaBEELRL 2. #FE, 5T 30 cm
F T BB AKSUI, BUEHM T 35.1 kg/cm?, 3
A 33.9kg/cm? ThH-72. A 1N-KCI pH I3,
S 4.4, FAMAS -7, ARBHREER
13, HOGE L 18.0%, FRAM17.9% & 7%k 72,

FKIIC=RKEEEMD A 8 NO,~-N, NH,*-N, P,
Os, K,0, CaO, MgO #/RL 72, NH,*-N I, B4
FAH2.5mg/100 g ¥6+, FHEH 2.5mg/100g ¥+ &
%572, NOs—-N i3, MM 5.5 mg/100 g ¥+,
HFML 2.0 mg/100 g Wik & 7 72 PO, 1, U H
H2.5mg/l00 g8+, FAM2.5mg/100g % £ &
oz, K003, ks M 1.0 mg/100 g ¥4, &M
H1.0mg/100 g8t & %72, CaO i3, A
150 mg/100 g ¥+, FEAHM 150 mg/100 g o+ & 7% -
72. MgO 13, HUMHAIM 500 mg/100 g 8, FIH
50.0 mg/100 g Bt & 7c - 7z,

4, ZHEBEMDO AR, BE, CEBIZEIT3 NO,~
-N, NH,*-N %%

FTETFE~D NO;~-N, NH,*-N D HnERE % #
ETH2HIC, AR, BRE, CEIz8!T% NO, N,
NH,*-N 4% & 10 12/R L 72. NO,-N I3, Bk EH
M, FAME bic AB~CRBIcH»IT TRT L2 NH,*

K1 ZRESEH TES/ERY
A, BEDEZ (cm)

T Hx R
TSR EE2a EEaa
Kt KL
AREEZ 35.7411.3%* 34,747 4%*
BREE & 28.0410.8%* 28.7+6.4%*
* 5 /2685
** S A+ R AR

R8 =SREBEH TEEAER (kg/cm?),
A1 N-KCL pH BT
ABB#EE (%)

A R S
TEEE AT 35.1+£6.5%* 33.9£5.8%*
AJE 1N-KCl pH 4.4 4.3
ARHEdER 18.0 17.9
* 5 /260%E
H Py AR RS

RI =HARBEH AR NO,_-N
NH,.,-N P,0; K,O CaO MgO

(mg/100g &1)
B 2+ SR H
NO,_ 5.5 2.0
NH,. 2.5 2.5
P,0; 2.5 2.5
K.O . 1.0 1.0
CaO 150 150
MgO 50.0 50.0
*5 /265

®10 =XR5EH AE BE CE

NO,_ NH,, 9% (mg/100g&t)
T AJE BE ChE
NO,_ 5.5 1.0 0.0
NH,. 2.5 1.8 1.5
e P AJE BJg Cg
NO;.-. 5.5 1.0 0.0
NH,. 2.5 1.8 1.5
*5 /268I%E

-N b, BCEA, #AME LI AB~CBlcriT T
T L7225 BRE, CEBIkB»T, NO,"-N &NibE
WiEZRL 72,

5. SRESHEBICB I3 RTERDEM~DET

2-1, 2-2 Iz, Wi B 2 HREOBTTRES R
L7, R —HAMZ T, 3 TP TMNINLIEEL
BN, I3 ZHMEAENTWS (M2-1). 72, ¥
B b4 AR EORES RN (M2-2). 14 A%

-1 =REE
Kb kR R

-2 =KREE
B IR



A N— 2 AEROEMERTE (FHR)

T, RIS F ) B L 20 8E3I NI,

6. ERSSHEHELOHIKES LU LRIIDKE
5 A 26 BIC KA 0BEKEDKE & BIE L 72, Bk
XHEDKEIF EC0.27 ms, NO;~-N 0.46 mg/1 & % -
72 (F11). S EREMOKEE, 4 HFFOFHET
EC0.55ms, NO,;~-N1.59mg/] Th-7 (F11).

% =

D=EXREHZBOEM T EDHH
SRESOERTEOMEL LHT 30cm F TH
TEEAEH, WHREEHOMEICBRET S 8, K

BB 21. 1 mm, FAM20.3mm &%) (ES),

A7 L LMT 30 cm F THER AR AR & HE

S (B, 1995 BRI, 1996).
+5 1 N-KClpH i3, BiE A, FHbs bic

i%&ﬂﬁﬁﬁ@pHS&ﬁOiO%@Wﬁ%%L

> (£ 8) (BERITA, 1996).

NH4+—N DIFEEF 3 5~15 mg/100 g &+, NO,~
-N DI E & I3 5~10mg/100 g #+ & SNTHY
(BascHs, 1995 ; BERIZH, 1996), M4, A
WG EBEER I FEEGER L) L EEE2RLE
(#9).

P,0; Ok HEMEIZ 10~30 mg/100 g 8+, K,O
W B HAE#EIZ 25~35 mg/100 g #+, CaO N R HiE
i1 300~500 mg/100 g ¥+, MgO » W E HiEEIZ
20~30mg/100 g 8+ ThH ) (EMBU == T VK
EEES, 1995 ; BERIZ A, 1996), MAcH M, 38
o3tz POmKﬁ(hOH&EEFﬁ;U%%WE%
AL, MgO i3, WEEHEMEIZIZF LERZRL 2 (&
9). :

INLDT &b, ZRKBESOERIY, TEHENE
IR E N om, 1 N-KClpH »%<, NH, N,
NO;=-N, P,0s, K,0, CaO #"TRL T\ 5 Z & A%R
AN, THEIEVEICREIEY S 20 TR W L HEE S
niz, ZhidihEiERhko 3 EER I ZFNFN, NP
K=2:8:4kg/l0aThH (¥k2), MIEELEN NP:
K=15:8:12kg/10 a (X ~=2 T VKEER

£ 11 =SRESHPCUADHKERY

LRI DKE
pH EC(ms) NO;-N (mg/1)

=REGHEKE 5.0 0.27 0.46
W1 **
FEIE L D 1.5km 5.6 0.55 1.73
PR L D 4.0km 5.6 0.55 1.73
W& D 7.0km - 0.55 1.73
BiLN12.0km 5.6 0.54 1.15
LRI 5.6 0.55 1.59

EFEEBOL£FEEY  — 0.10 0.2~1.0

*5 /268l ** 6 A aRE

4, 1995) ICHANB EKRELLTWETHLI L, Fiz
KEE AN 7 L —HEAT L T wnwZ & (&R 2) »—
RThHbEEZLNS,

Q=REBZOEMELE DIHE

SRESOEMTEIF, 1 N-KClpH »9& <, NH,*
-N, NO;~-N, P,0s, K,0, CaO # REL T\ 5 &%
ZHN5%, Tk ERTIE, BEEMEETS
T2 EEZ LNTWD (LB RS B R,
1985 ; db¥EE ARSI R ERY, 1987),

L Ledss, SRESORESEBEVCHFEERD
EWHEE> S R EMMEE X/ XA R ET2.6%
~T74.8%, = ARE 12.6%~9.8% &%) (&5), M
BEyELELTWBREBICE 272, F2, BEHR
M R USRAM T, TY 2860 & LA ABHLE, <
ARMEORBRHEEI T o 2. Fh2, ZRKESEH
D TY OKEIVEREIL, BUCERTTY 6.4 &, 3
M 14.7TEE LY (£6), PC¥I—ic k2%
HETH S 10 BELLE X g3 5 & (%%8, 2000), f
KHEAMTEND o0, FRMTEIEELZRL, TY
DEHIE, BICEBAHICBWE D E#EI N
(%R, 1997 ; %, 2000).

ke, TEBEFECBWTL, BEFELL
PREWERTEOEHERL TWRIcbBEbLLTH
BEPMESL TWARETIEL, TYOHRBEELS
CTEHNVE N EHESINSELHHEE IS VHE
VSR A

Q=XREHOEMMEE L B+ L OB

BEMEREF +21THT, Tl bFEERORAED
DSl bEb 5T, HRIEIFEMEAE & B HE
RIEH 2R TWaDiE, TEEBHEEEN SNV DT
BFER TR wh e #EI NS (B, 1995).

BEBHROERLEBEER 7D ABOHBEER
(JBHEEE) 17, FH9~11%Th 2 DIzl (dhiEE
¢%§¥ﬂ%%,wm At E R R Pl B R R R
BEERSR, 1996), Z KBS TR A FnhEdE
2 (BHEE) 13, B4CEmA 18.0%, FFAM 17.9%
THY (&8), HMRFHD 2EEVIEHEEEH 5 2
EDHEEI NS,

ZoEWTEEREIC L), FREE ORI,
CEC (B4 A > 3iE®) oBgin (B, 1995 %
i34, 1996), 72, FEHEER X 7 VRERIC & 5 4 2%}
KERROHIREE, TP DN, P, K OREHE DI
B B, e EZLNMM.2/ /7, 1977),
ZDE BB L 5 T RBSE OB A 13 MR
ENTnBEE LNR.

ZOBEWEBHEE R, %mm~swfﬁ%%tﬁﬁ
BB TL TWwa 2k, FLREFERMIIBNWT
G QoA B &= (WY s e T iéﬁﬁﬁﬁwt

—8l—




ffe = REEHE

Y bND (21, 2-2). Lirl, Y0k ik
12 & - CBRE B I 5 4 % 44 RETT 2 LB
H»5(MM.2 /27,1977 . vAFEILF-23L, 1992).

@E# A5 ¢ ERBRE~DBE

ZRESHSERMOPERENKEIL, ZRI R
EB& B LR EE 572 (1), F72, Mok
WE DL EEHME (A, 1992) & X5 & ECI3EW
HNO; -N ZFE Ukl -7z (FR11).

F 7, SREBENERIZ, HTH60cm, ¥90cm D
NO;,~-N TlHEWEZRL Tz, Zhld, EXEH
BYMEERED 1/4~1/7 TH 7201, TETRE~D
NO,-NDOHH A DA Z L2535 2 b, TR
N~ NO;~N DDFRHBHD T AR H 5. (I,
2000)

®F o
Llb#g s, SRS KSR,
R Mt 33 ERIREE 2 LCB 5T, 272
BOWABH D\ b Bb 5T, Mo HBUEE I
18, TY 7% MBI, ZoREEELE, TY
DIEMESTE A T L HHEE B N, BRI AR B
T LwWweEEZ b5,

iU, ERMEOMEA L, FIUCHS LB
BEOMEMICE ) TWAWEEMENFE 2 bils, F72, 1k
LR DA BAA e T2, BEKIREA DY
INE ST EHREE NI,

%%, 10 DB % W L, B X WA - R
EEREDIFNAVOROZEAL T DL ) TH
5,

i 23

BB LHT L TR Wt =KEITK, = RKHE
ETKIC, 7, FARICHIL T Lz dbimE hig
S e FERATRL 2 SR D KT TSR, BAE
—&, BRECRABIFENDTHARERS A, &N
B XA, ErAHRIA, BELEIA, FHEERS
Ay BERE D RIF2 FEDEHREREICESHL L
FET.

2 E XM

ZCERIETE (2000) TIESRFIH THEEE 10 EOBE % D]
5 AT EFERY A )ARMOAL )RR BUE
2000 4F 8 A5 1 290-294 RUBANLH 2 X
.

ZERETE (2000) TEERRFUM THEE 10 B E £ D <
5 BROYEE pH 2K TERLIEHRT ) —
HRER~DE, BAURZE 2000 £ 9 A5 298-303
RUIAR b2 .

FEREE (1997) "EhRW TEGEEERT S

E——RE, Bliafuens B

Fe AR (1992) TR EicHE» S n-dhiEEERE %K
$HT FLE5500 kg THEDP>TWERENH B,
AL 1992 45 9 H4 1 300-303 LI AAb
£ HK.

FAFEK (1992) THEEicAE» I N JhiEEEE % K
HT BHOEHF L L TEFoREe—T—3 3
v BiAtEE 1992 45 11 H5 0 308-313 ARl
palar E 5

FEARIB (1992) TAEIC 2 S Nz B R & 3K
DT BRI H - 7247205 TE2 1 H 4~ 6B
S CEArE BB 1992 4 12 A5 1 294-299
Blas xfbigs H=E.

EETERAS (1982) TH#Er3 58 fiig 138
REBOEVS E2R, ELFILEKRASH
O,

74— EHA FIREHWEES (1976) T7 44— F
A4 FIRE BEOEIE, 74—V FT A FIREH
fEBE4S IREZE.

TEERIRNER ZPEMER BRI ER (1996) MM
DFHEEFER) BILIBN XiHs BE.

dbdeE R (1970) T RE AR A K
) dniE e R

e BRI SR P K B AR R R B (1996) T 4
RO T = B R R KE =, JhiEE
SR8 b6 B SR B R SEBA SRR,

I ARG B2 RS (1985) TR Jc 1L K HuH 1o
Bl 3= A RHERRE o JERS S 5 2 IEF 59 4
E g REABSASERAR.

RIS R (1987) T+ E 3 —% KB
T B RER OSBRI, BN 614E At

SREAT (2000) T4 ~— 2B AR AN
REIEHENER ) BN bHES FHE.

MMz / /7% EH—F AB—R {H8FE—
ANEEER (1977) TIEAHY, BB L
& HHE.

BUER S bHS (1995) TEERMASR SR
W4 TERE-ETRN BlENUEHe XK
.

INETRHE (1992) TRA D - Bk, #EERA B

ANIEHE (2000) THUTORDREERTB Y & Bl K
RBEOMNT  ERWEROBE) BIIENLH
£ 183-102 B, '

VAR FoE HEET URAZERES (1992)
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