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HL72, BELZONTESHMEMRAL, 4HOTE

£2 2~3I P RAMFELRFOHRIEENER
ATIAEE Fo A far + H 5
2-2 2-3 B 2-2 2-3 B
%

#% W 686 686  70.5 66.6 65.1 67.2
MEBE  74.3°  73.9°  77.7° 715" 68.9°  76.24
MR BS O 75.1° 74.0°  82.8*  69.7°  70.1®  79.54
NFE 7.3 7.0 76.9 73.0 70.7 73.2
MLAE M 546 548 53.8 52.7 53.4 50.9
F2-2,:0 2% AmbBEsL, BEHICTHILRBR

r2-3,:

2 7 HIHERL, 3 4 Albweic I haBR

ETFHICEEZSY (22 P<0.05 ~F:P<0.01)

R3I EEFECS T EEHAHOTA

MEME TUE=TAHE F—Fr—FI52

b6 X fabbIX BLEX
TDNE®, &% 44.9 52.7 52.8
HYIRELE, kg/H
ALADRL 0.16° 0.30° 0.25%
I 0.84 0.82 0.86
Hik&, keg/H 0.23 0.25 0.27
HRE30—>50kgicE L 72 B 86 80 79

BXFRICEEZH D (20 P<0.05)
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FEORYEMEEE S X T 4

K4 AIIA»SRETRESRABNDGYE AL
FEDOBEABICRITTHE

ke X YK
K&, kg
Ao b 5.3+£0.8 (15) 4.9%0.6 (12)
178k 3.6£7.7 (18) 45.0£3.3 (7)
H ik, kg

0~ 8Hiy 0.31+0.06 (19) 0.32£0.03 ( 9)
9~17:8%  0.33%+0.08 (24) 0.35+0.04 (11)

FrELiRmEE ()RR %

WIS EEFLRE ) 17 Al CRILATI 2465 L 72 (ki
X). Moy 4 Moo FEiT 7 BRI ATID & BLAak:
D Rz 72 (URX). 8B BITs LD
WBHBIRBEED 2.1% L L1z, ootk s &4
B XE—& L7, i

FH 17 HipRHAE L FH B ¥EAE (LT, ADG
E53) BREICERRDO SN -7z (F4), o
ZEhb, THEBEICATIL HEAEENCYN B
LEEREDSRRETH 5 LML 72, EeAERNI AT
I N RMAe DT, ZHkI LYk - THEE
BOHIHI N,

4, BEARGETECBVWTIV—-F74—F1
¥ 7T RERANADIEEE

BIEH 3 Tit, BESEE2EKED 2.1% 85 T52 &
REEDHDVEINFE-MERME LTREILZ, L
L, EEFETRFEIEHEINTBY, Z0E4
I2iE, SR BERR EIER S B BT S L
RS e, #Fic, BELBAICIE, FLETY F—
27 ¥ ORBEES, BRPEETIHRNMEORE
BIHIC L B RYMESREL, FEORERIESCHEED
B2 52 E0h B, FIT, #HERRAE LBESR
LI TFEDRE, BRI R TEE LRI 2.
7, WTFEDATHRINLEICEWT, HinH
BOBALEDTHRFT 2L L, BEEZDNF
ETH» LR DEEE 2BE- 72, RKHBEDL, —5F
DEH 26 H (P47 9 BHER), KW HEDOEHNX 7T H (F
#1503 HEp) & L7z (ZNFNATE I HEBEEB LU
50+ 3 BB L9 2) . B FE0fRHE S IR —
L, THEB,L 18BME THRELL. BFELLHE

R5 BAXGTORESEMIERSCETH
ADFENDBEBEE L BBHEHE

4719 HinEE 50+3 H#HE

K&, kg
B 21.1+4.3 (20) 19.3+2.5 (13)
18:8 49.6+6.0 (12) 47.7+7.2 (15)
H#tkE, kg 0.3820.06 (16) 0.37+0.08 (21)

FHMELEREREE () RBRE %

ADOEEI—Fic A TREARMEHRETESZ L1
FEEBEL 2. ATIOBSEILARICHE - TFY
KREN2.1% L% 2Ll Tbb, 1H1EN
72 ) AR, 7B 0.5 kg, LIASHIEL 11~13
BT 0.8kg, 15U 1.1kg & L7z,

M & L ETFEICTHEORKRNEF IR SNL
oz, Fi2, ADGIZWEICEIRD N Lh -7z
(&5). INbDZ bbb, BEE LT 2.1% DB
PRE LT FEOERICEXZELRIZI LW L,
BLU, FRBREED HBEROEW I TENEKIC
BHELEE P RITI LW EHTFER I NI,

Kiz, HEEBS T, BEFRIEEE XN FEIREE
FIRELTHAL W R 2k, BLU, &
B> TIRESE 28T % L) b —22 2 5k
552D EENFBETHDZ L E2EEL, UToRk
24T 7.

ﬁik%ma?i4ﬂtl$t%mﬂ%¥2m#
AR 2BEMED, 10 B 5 19 Bl T TR 72,
BFEE LBENOLEI—FICHEA TRESE 2 R&
TEL LS ICEAEZEEL 2. ALHOBSEIZ, R
B ABLC—EL L 1H 1ESY2Y YT, —F
O CE¥ 70+ 4 AE) 13 1.2kg, B HOREE (F# 68
5 H#R) 30.6kg (FNFN1.2kgBLU0.6kg
BET5) L7

£6 BEASETORESHEERESCH 3R
EEFTEQRBGRIRIETHE

1.2kgB 0.6kgf
K&, kg
10848 33.1+2.8 (9) 32.6+5.6 (17)
19 55.0%5.0 ( 9) 44.747.3 (15)

HigKE, kg 0.35°+0.05(14) 0.242+0.05(21)

FrE LR mEE () DEERE %
BFMIcEEES ) (A2 P<0.01)

1.2kg HOFETIZ 10~12 8z BT, ALI
DIBELEI 2.9%ic e - 2 hf, REBEIMZ2EL T&HE
RICEERORE IR D b N b - 72, ADG I EER
RBERENEL R T, 1.2kg HNIT ) H»EWHET
Hho72(F6), 10 BMUBICBWT, BL L URESR
¥1l2kg 2EERE L CLTFENBEICITELES
BT Wz &, BLU, BF - RFREEHFICBNT
1.2kg DEREEIZ LD 0.35 kg O ADG HHERTE
5T ERRLT.

5. F MR BE L

RE L ZOWFE 13 M TRHERT 2% IFERAL,
FENOFH T 120 B $ T TRIEL 72, &R
EENF120, 90 B LU 60 HEmCTHERLL 72 (2%
N 120 HEEZLEE, 90 HEEFLEF B L0560 HEEFLRE & F

— 23—



H FREAER

&1 120, 90 LU 60 BBEILICH I 2 FFENEREL REHKE

H # 120 B BESLRE 90 H HezLE: 60 H BEFLAE
1KE, kg
0 4.5 £0.7 (15) 4.9 +£1.1 (22) 5.0 £0.9 (18)
120 47.8*+4.1 (9  45.2*B+6.5 (14)  42.3°%£5.5 (13)
HIkE, kg
0~ 30 0.33 £0.04 (12) 0.31 £0.05(17) 0.32 £0.04 (12)
31~ 60 0.372£0.05 (15) 0.38*%+0.09 (24)  0.43*+0.08 (20)
61~ 90 0.40*£0.06 (15)  0.34* +0.06(18)  0.22°+0.06 (27)
91~120 0.35°+0.05 (15) 0.30° +0.06 (20) 0.27°+0.05 (18)
0~120 0.36%+0.03 (9) 0.34*40.05 (15) 0.318+0.04 (13)
EHEHEREE () EEMRE
BrrficEEES ) (30 P<0.05 4B P<0.01)

B & TR BEFL R E

%), REICBITAFFENHBNERRFEEIZNTN
+1,£2BLU0+3 BTho- 2, BEQEEIGEGRIZ
HBEIR S TR 3ERA—E L, TEOFEBGER
120 HEE C3BE—: L, ATHLDOKERIZ
10~29 Hidiz 1 H 1847 0 FEWT0.2kg & L, Ll
#%20 HREIT0.2kg $o®ihs LT 90 HihLAMEIZ 1.0
kg T—REE L7,

60 HBESLEE T, BEFLHEO 61~90 HEbEEIC BT 5
ADG #%120 H#FLEFB £ 0000 HERZLEE L D b (KW
BETH-72(FT7). TnkHIz, 60 B THEILT 2 &
MEF I AN DERS SN B b Do, 120 HEE
DIFHMRE (T 42.355.5kg & % D HATTEE A D
HH$ 2z s, EHEEIICE 27 2400 WHE
HIWT L 72,

6. B - SEBAEAEEDORILE

BELZOETETHE, BELZORFEIME
HRL, FNFENI~ 4HTHEEE L, EED>»5FEY
¥ C120 b cEEL 2. BELZOHRTER

120 BEpCEEFLL 72 (B FRIX LT 3). BFELZD
MF¥E, “F&d 120 HTHEILY 208 (T
X ET2) &, 60 HBRIFICEKEDKREVWRFNLE
MEFL T AU (60 B Tl T”F, ZNLUBE—FICE
Y 0 E F ORI, BEILL 2 FERBILX LT
3) 2T, wIhoTFED, 56~60 Hilc ALLEL
LA &z, UB1E 1ES-)REWT
1 kg 25 L7, BREOESBRE L, NFRILX &
BTIX Tl 2 NNk 120 HREIC 72 - TR
TEIE L BT EIENERERB LT LOICL, A
FHIZILX T, B 60 HEIZ N FRILED, Fi-tk
0 60 HREIZ BRI ENTREL2W 2T L I L
7z.

BT X 0B TEE, ERREB LU0 ~30 Hip
7 ADG @ EmmicH ), 90 BT Tlo FHHRE
246 kg IcEREL 72 (R 8). NF&EIKX, AHRIKX
DRFEZ 120 B EERIC FHEHRES 50 kg Pl Ei2 % -
72, BEALX OMT-2E42, BEFLE O ADG 2 #ifbhr /R o
7285, 2 DAL 60 HEEEDKREDI RKEWVEH -
72D T, RFEIK, A HBRIXOBFE & FEERIZ 120

R BFERFONAWELIURFORFDEHHILISE T 32 FFED

HREL HEEFE
B RY  RNERILX?  FHRILREY HEFLX Y

RE, kg

0B & 5.6 (17) (16) 5.0° (12) -

30 18.5* (19) 15.1° (12) 15.9% (12) -

60 32.1 (10)  29.0 (13)  29.6 (10) —
90 456 (8  41.1 (14) 42.5 (8  41.3 (9)
120 55.3 (8) 51.2 (14) 52.4 (5) 49.6 (8)
HI k&, kg

0~ 30H® 0.43 (240 0.35 (14)  0.36 (15) —
31~ 60 0.45 (5) 0.46 (18) 0.46 (11) —
61~ 90 0.45% (19)  0.40® (20)  0.46* (13)  0.36* (12)
91~120 0.32 (32) 0.34 (23) 0.33 (10) 0.28 (24)

DEF, 120HE S TRIL
DRFNH_F & BI20HE F TIREL

D WFN60 H LIS IFAL 72— F (60 H I T TIZZFic & 1#)

D RF D60 H i THEFLL 7o—F

BEXFEICEEZED D (>0 P<0.05 AB:P<0.01) ( ):Z&8EE, %



FENBIEMEKEES AT A
[ B ] -

0 30 60° 90 1208
I I L + 1 T —l’ T T lﬁ T T JI
[ H]: 5 15 30 40 50kg
[FE07V—TT7 4 —F 427 (Fike/5E/R) ]
A 0.2 —— 0.4 0.8 — 1.2
AT 2 0. 2° —* 0. 47 0. 6f0. 8¢
Bl A RS 1.0
* JF 4 = TDN75%, CP20%
*JE#y H TDN70%, CP18%
CFEOEBRURIRIC L MBS B,
‘5660 H BpRFIC A THL L EHARBHI R 2 ICEIV B X 5,
HFDHFE, 60 BERICEEOREN—TFTOLEHALTEIHELH D,
TOEEREIITIOAUBRIIEFFLEDCEELA VS,
[(BEOELSBRE]
LS IS
TDN, ke : 1.3~1.5 1.0~1.2
CP,g: ———— 290~310 180~210
R E
TDN, ke : 1.6~1.8 1.2~1.4
CP, g : 360~ 380 240~ 260

X1

HESERERMAE L 50 kg IcBEL 2. A HRILE D&
1%, %60 HMoBREFREEESELZHS L2 T,
BEAROBREIINFIRILZDRED 1% & - 7z,
&I, BFERTFORTFELRFENL, 7)) —
TT A =T 4 7Y B IREFERE AL S ELA SR
EINEZ B L kD), BEFETIE 3 S REEC,
FLT, RFETI 40 ARCHFAREICERETSE
52k, I, RFEDRF% 60 BETHEILL 72356
i2it, REERSHOEBANLNEGZ EERL 7,

1. BIEHGEFEDOHE

D boRBRicg L, B, KL 1T- 720 33 15,
H23ENT— 2 2 AV, BREE, CEHERED 5
BERFEL2#ET 2EREERE, DT L) IiIcH
RN 572,

H HHER(y) RE(x)
y=0.59x—6.79(n=33 ; r2=0.86 ;

HHRIFIE (y) L ARE (x) !
y=0.17x—4.18(n=33 ; r2=0.26 ;
M HAEER(y) LARE(KX) !
y=0.68 x—9.53(n=23; r*=0.79 ;

EHRIHE (v) RE (x) -
y=0.27x—7.29(n=23 ; r»=0.27 ; P<0.05) X4
AN ARRBRICBWTES L WHKIE "M 2,
LEANTWA, T™M2y &iF, BAESES 20 kg BLL,
25 kg KigEn&H ("M) T, »2, FIRIHES 4 mm
PIE, 7mm B0 (T2)) THD, ZnbLNER
EZRIRAL TENFNERENHFE 2K, X1 &K

P<0.01) 1
i3
P<0.05) 32
P<0.01) &3
i3

%7+ — BT ENR SR EEMRSE

2BIURA3 LR 4z &k 2 REHFHOEERS % 1,
WENZENOBETNEERENHE LT L 2L
72, 15 NIAREOFFI, HTIE 48~54 kg, METIE
43~51kg TH 5.

6 HicEkDE, ¥7x—7HETFEERHICHERKS
&5 e DR GEE R L 72 (K1), IR A
BWEZTHN LB THDH. K6k, NFFIIHMKE
CERET HDICERE ~ 8 AMERL Twied, &
EHEIC L N k%4 AMCATTRRE 2 ), BTE
LEDIMERD T L O WAL S 1, FEBEH
DPHEEIIART LD EHFZ B,

AWFZeIL ) EERBIED A FRNT B W T 1991 ~
1997 £ D HIICEHEL 2 N TH ), ZOMELD
FroTigl, ZHhrwielzsx Lz, ERiLE
NE#HWRZLET. 2, AELEOHE, RER WV
7212 & F LcRESH, SROERICEC BB L ET
ESE

X B

W EEAER - HEEFIEE (1996) 90 B & 1r 60 H iip THE
FL 727 3 — 7R TEOHK, bESHR. 38:
81-84.

H S ACER - FRERIRE (1998) 22 AMGREICER L 72
ST 7 — 7FEMES & T EDOEER & PR
M. B ERAHR. 30 0 23-29.

WSk CER - BFREFIEA (1998) 18 AEERIC B L 12




o B B ER

SR\ 7 x — 7 T8MES L UBETFREOBARK. H (e R 124

TS ES, 350 23-27. National Research Council (1985) Nutrient Require-
LB EEREY (1994) 71— 7 DFKFRA ments of Sheep. 6th rev. ed. National Academy

BT L A EEFLEMAE o KREML, Rk 5 EEALEE Press. 1-41. Washington, D. C.

BESRBRLE (BESHR '8 1-14 : HAHEWS (1997) T AR - BB,
MBI FEEREY (1996) RFEEHHAD 7 1-10,

DB EEFBAM. PR 7 R RERR
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Effect of Environmental Factors on Milk Urea Nitrogen Concentrations
in Holstein Cows in Hokkaido

Kazuyuki NISHIMURA!, Sinya MIURA? and Mitsuyoshi SUZUKI?

! Hokkaido Prefectural Agricultural Experiment Station, Nakashibetsu 080-1100
2 Obihiro University of Agriculture and Veterinary Medicine, Obihiro 080-8555

F—7—F AP REEFRNRE, SBEE - ZH - RT-VY 77T, £ - REARE
Key words : Milk Urea Nitrogen, Age-Season-DIM subclass, Herd-Test Day

Abstract

This study aimed to estimate the effects of environmental factors on milk urea nitrogen (MUN)
concentrations using field data collected by Dairy Cattle Milk Recording & Testing programs. Data
consisted of 5,797,500 test-day records of MUN and milk yields, and fat and protein obtained from
5,266 Holstein herds in Hokkaido, Japan. Data were divided into four sets by parities of one, two,
three and over four. ANOVA was used for data analysis. Herd-test-day (HTD) effects, Calving
Age X Season (AS) effects and the lactation stage had significant effects on MUN, with concentrations
tending to increase from the peak of lactation until it ended.

® #

Z OO BRI R TNEI N7 4 —
NET =2 BT IR RFEREE (MUN) 2 K&
TRBEROEN 217) 2 THho2. FHICHWE
FT—# 13, JLHEED 5,266 FEEDKRIVA S A FEMA
» 6L 7 MUN B X UFLE, BEFiEBLUs 3
7EEICHET 55,797,500 DREHRERTH - 72,
T — I3V, 2, SEBIULENED 4 DDT—
Fy MeayElLiz, 2o DT — 3 OIENTICIZ K
SirER AWz, B—REH (HTD)#hR, SikEi.
ZENEB L UOWILRA T —2 (DIM) Zh#iE MUN i
BELHEL KT L2, MUN BERZWILYE— 7’y
5 IBIT F TRIMERIC & 5 72,

ZH 2004 12A16 H

&

REMEIC BT 2 RELEROFICKEERBRD
BB H 5, TR, BRI 27 EBRUS, E
BAOERPEHE2E|EBIT LIRS, Tbb,
B & OHLFOBFERBET AR FOBRE S >3
7 GBI ORERTH ) (BAKER et al, 1995; BRODERICK
and CLAYTON, 1997), Z OfEF, #@% e R &R
B2EX, AOREAMZL725F (KoHN et al,
1997). L#» L, WicBIT 25 > 7 BRI ARE (3L
Uy HE /RS Lo EIEER) 132 DIGEE
WEEE L RO ) RN TUETE 5 L wmEI N
(BAKER et al., 1995; VAGNMONI and BRODERICK,
1997; MACKLE et al, 1999). & &2, S (2003)
38 v o ERB S —RRicAR 2 X P DA%
&, BRI L BRE R RITTWRBE R SRR L 2.

GODDEN et al. (2001) [3EfAR L ~ ) FLHRFER
(MUN) & #.&, FCM, 3 &1 ECM MicIEnIEHIE
BH{%, MUN &BREHERB L UFLS v 7 EFEMICAD

o

27—




FEATAIAT - iR - SR=3R

JEMERMG, #LC, RHIRY) =T 2AaT7 L AELA
DIEMIZBIR 23 L 7. o if &2 H b, MUN &
FLEMIcIENBIFE (CARLSSON et al, 1995), A NEY
%% % H 72 (BRODERICK and CLAYTON, 1997). %
7z, EICHER et al. (1999) {2, MUN #"3.8 »2¥7&
#ErpEk, IEZLTWIAZT— (DIM) & DREFR
BV THBHBTERY»H b L HiEL 2.

ZOMFRD B, e LEROMEIFRNTE
FABEERN Y H, MUN C#8% T TRERRN
#UeEL, MUN L 2LE, RIFEB LU 7 EE
MoBEMEERTZETHAH.

MEBLUFHE

T4 ZOWRDIZHDT— F T ILHREEERE
BEHS (LK) 55200042 A5 20034E 1 A &
TIRSE - ST LINEE L 72, 4 L 72 7— 2 1236
0 5,266 FEEICBWTEHFI N RNV S A Y
DBEDOMEALETH - 72, MUN BZE TR
(IR) &gz & W kT L 72, 6,288,693 BisE H ELék D
B 5,797,500 Fo&kE AR MUN 227 & LTH
Wiz, 8 ) bikE HILE, MUN, JRihs LU
voeyigERDs, £280.1kg LlE, 50.1mg/dl BLE,
8.1 BLUS5.1%LI LniskekE L. 7, 11ER
Pl EnEEsk b B\ 7e, 2 Ak 15 A B LUT o 3isese
EEEOBHFLVWEKLBEL 2, WHAT—P
(DIM) #%, 5 H3klEE 7213 401 ALl EoiigkdeEL
72. MUN 7°— & D3 RIED b 3FEL T L, 2N
DEERD S 10 EFTE L, 4EUEDT— 2132 4
EFRLI. DWERIIERL, 2, 3BLUzZ4iC
WML, &%, 16-40, 29-60, 41-72 3 L 1r52-1204 A
DETH 72, 2L DIMEEIT, 783,271 EHDMES
» 535 172 5,674,904 #oiE H 5R6k & LI oI H
Wiz,

BEME BEH MUN DRS485 %
Fodz, ZbDEEICIE SAS (SAS Institute Inc.,
1990) » GLM 7'a > —Y » # Wiz, X7 7 7 21tk
WHED 13XF (BEIXTREBWEe) &Lz, BERE
H(HTD)#izEXR1, 2, 3BLUZ 4L T&L
127,060, 127,503, 126,962 3 & 127,689 TH -

Table 1
fat, and protein for each lactation.

72, 3O AR 7 T AIFAAMICET Sz, T
Zthb, WEE  agel (18-244 A#E), age2 (25-294 A
i), age3(30-404 A1) . 2 P& . agel (28-384 A i),
age2(39-414 AWh), age3(42-49 4 Hi) ; 3 & © agel
(40-50 - A #), age2 (51-574 A#E), age3 (58-684
A#) . = 47 : agel (52-704 A#), age2 (71-904
W), age3 (91-1204 Hi#h). FMZTEIIE (4-9 A)
& (10-38) w281 L. FiE DIM (<10,
11-20, - , 381-390, 391-400) # 40 7 7 Rz}
7z.
RDETN% ZFERINDT—F GHIC AW

Vina=SP;+ (ASXDIM) j, +by (MY 1) +
b, (FYum) +bs (PYum) +en

yi.lkl = HTDi + (AS X DIM) jk +b1 (MYijkl) +
b (FYijkl) +b; (PYijkl) +eijia

ZZT,
Vi = MUN DEHE
SP,= i ZHHNXT#R
HTD,= i %H» HTD &% :
(ASXDIM) ., = j FH D M0FR - ZHEiHR & k&
Ho DIM 7 7 A Di#AE bR
MY = 1%H DEFDOREHIE !
FY = 1 FBold oiiE HFIRE
PY,u= 1 BHHOMFOBERIS > /7 BE !
by=MEHIE (n=1), KWIHE h=2) BLUI
F 7 EE (n=3) ~O 1 REYRRE
BLU,
€l — PRIERIE,

HRELUEE

5,674,904 B HELGRD T — T 2y MBI 5
MUN % E 13, 0.0% 5 50.0mg/dl & & B T ¥y
11.15 mg/dl Tdh » 72, KEXRIZBIT 5 MUN D4AF
BIEHR» LBBICR - TUdnikd oz (F—FIR
LTwiWw), £HERICBIT S5 MUN OFE) & EER
EERLIRLE, ¥EFICBIT 5 MUN BENOFY
10.85 mg/dl i, 27 (11.24 mg/dl), 3 (11.23 mg/
d) BEor= 41127 mg/d) DTk ) H{EH -

Means and standard deviations of teat-day observations for MUN and yields of milk,

First (n=1,593,034)

Second (n=1,381,259)

Third (n=1,050,836) Fourth and later

Trait parities (n=1,649,775)
Mean SD Mean SD Mean SD Mean SD
MUN, mg/dl 10.85 3.91 11.24 4.01 11.23 4.02 11.27 4.04
Milk, kg 24.66 6.42 28.48 8.94 29.70 9.65 29.06 9.78
Fat, kg 0.98 0.24 1.13 0.34 1.18 0.38 1.14 0.39
Protein, kg 0.81 0.19 0.93 0.26 0.96 0.27 0.93 0.28
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Jb¥EEIC BT 5 MUN D3RR

7. FBRIC, FERGUSON (2002) IZ#0pE, 2B L3 E
U bon&zizxt L€ 12.88, 13.20, 13.05 mg/dl »F
¥}fE%RL 72, VALLIMONT et al. (2002) o&#7d 2
BEXRIZBIT 5 MUN o#hz2xRL 7.

£At¥E O MUN F3#903 11.14+4.00 Th 72, =
DFHEIZTER & (2003) ASERERD 2,249,005 S06%
ERVHEE(11.4£3.9) UL, LA Lehts,
MORFREIZ L > TEI N RELEIRESN TN B,
BRODERICK and CLAYTON (1997) |3 MUN #*3 ~28
mg/dl DHF T, F¥)14.8 mg/dl 28&EL, FL T,
JONKER et al. (1998) (33F¥ 13.5 mg/d]l # &L 7.
Lo Lah s, ZNLETOWRERIE, Fo908
BIUTANT—D LG L 72 BB T CHEE
A WEES (<500) 2 AV 2ERT—Ficik w2y
DTHY, 74 —NVFT =2 ICEETNLBHLKESE
BTRICE e h o7z L HEER R 177,

2 3 AbEE D 13 XTFIC & 5 X4 & i - 25
BIUWIART = DAL LERELERE L 72408
THFRRTH L. WTNOMELFETH - 725°(P<
0.01), MUN 20§ 2 F5HRIIBD TENL D TH -
7z, BIERIRIIZIT XG0 A TIRE L O EBSAE 03
BEHEHHAL ENLr - LRl 20
ZEHFELTC, HTDRRZMAAALEETNVTHE
oLz,

KIICIWELP L= 4 EE TOREH MUN iz
TAEGWANOF LKL, HTDMIEIIEEZETH
D, ¥IERTHRDKELIE (absorb S1LBET) TH-
2. L» L, ZifFl-Z6 & DIM OMA 4 beaiE
BHIEER L) ZAETKREL k-7, B, BHES
FUHAS > 7 BERICNT 2RRIETCHEETH-
fz. KEDPL IEBLUZ 4D MUN 2T 2 €5
NOPTEREL (R?) 13, 0.61~0.64 NEFHTH - 7=,

M1licXFEg%EFEL, EXZ i MUND
DIM iz & 28 %, 3 DOEMIIc R/ T HET
ALz, &£ TOERIZE T MUN DR G I3 T
B 7 FLARE AR N L Tl L 22 i 2 72, 7
bbb, WIARMBERREL, Z0%, WIWHcED
RV EICE L (DIM30~50), LIBEMILKIIC D - T
PRIz LA L 72, EZ540 MUN I3, ¥EB L 02
BRI B W I WL TR/ E (, WILE
TEALE LrL, £FEFHTRTROEKRT
bZOEMIZBREI N D 728, WK CTRT
557% Y (Bow shape) NEMAZTRE N2, Z0B%
Ph, TANX—ARRER2IZS 7 BB
&3 (J1).

ZZT, HrOBERIZBWTHRE I N5aEkE
RFHAR R RET S ICA RIS LTHET S
EHRETH B EEbNd HTD R L HEEL 72354

Table 2 Significance of various environmental factors and yield traits on test-day concentrations

of milk urea nitrogen in lactations one, two, three and later parities (model 1).

First Second Third =Fourth
Factor (n=1,593,034) (n=1,381,259) (n=1,050,836) (n=1,649,775)
df Regress. Regress. Regress. Regress.
 F-value cef. F-value cef. F-value cef. F-value cef.
Sityou! 12 3319.1 2462.3 1812.6 2260.6
Age & Time? 239 154.4 117.8 101.7 204.2
Lin.
Milk 1 26383.9 0.25 22815.6 0.20 17376.4 0.19 26337 0.19
Fat 1 6843.8 —1.92 5267.5 —1.46 3308 —1.23 3814.8 —1.07
Protein 1 11539.3 —5.36 6813.4 —3.69 4900.3 —3.43 7537 —3.44
R? 0.06 0.05 0.05 0.05

1: Subprefectural area of Hokkaido.

2: Combinations of 3 ages at calving, 2 seasons of calving and 40 stages of lactation classes for each

lactation.

Table 3 Significance of various environmental factors and yield traits on test-day concentrations
of milk urea nitrogen in lactations one, two, three and later parities (model 2).

First (n=1,593,034)

Second (n=1,381,259)

Third (n=1,050,836)

2Fourth (n=1,649,775)

Factor Regress. Regress. Regress. Regress.
df. F-value cfe. df. F-value cfe. df. F-value cfe. df. F-value cfe.
HTD! 127060 (19.1) 127503 (16.5) 1269620 (12.4) 1276980 (17.2)
Age & Time? 239 214.4 239 176.9 239 143.8 239 288.2
Lin.
Milk 1 25808.8 0.18 1 232113 0.15 1 177977 0.15 1 260814 0.14
Fat 1 27753 —0.93 1 18984 —0.67 1 919.1 —0.50 1 5745  —0.32
Protein 1 91135 —-3.72 1 51086 —2.47 1 3966.1 —2.43 1 62119 —242
Rr? 0.63 0.63 0.63 0.61

1: absorbed, 2: See at Table 2.
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Fig. 1

Changes of concentrations of milk urea nitrogen across lactations for parities one, two,

three and later parities (Model 1: Use the factor with SITYQOU that the subprefectural area

of Hokkaido)

7 MUN o# L7z (M2), 2 4 EDEZESHRT
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X—ARRF 723 7 > 27 B OBFITER»BRES 17,
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TR EEZ LN, LEXF-T, 24FEICDONTIR
ASH7 7 7 ARG & & LicHia L, TRL¥—R
RFE 72137 > 237 BOBFIEEE DR 12 K65 2 %
MBBETH 2 L Bbiti,

NG-KwAI-HANG et al. (1985) # L C DEPETERS and
CANT (1992) ZMEICBIT B WA T—VIc1ES
MUN DD v > F &8 L 72, BRODERICK and
CLAYTON (1997) 4 MUN & DIM MDIEDERE
R U7, sl — 7% MUN o3Ehni3 23 70 21t
RWHNNBMERBEDOBEIMIC L 2 THA) eHEZ L
5, —HRICE L DERTIR, WILAT— U RkgEL
MWL 72w IN—7TCEEEIN S, Li2h - T,
BEITN—T"TRY DERHEHED L I N D T L HHES
n, WEHABMOFRZ LI LIEE— 7 —7"Th 5.
L2L, ZN—7HADEHAEERICHT 8BNS
YRATHREEINLZ EHE W, —F, ILHEBEL Ok
BT T HIC L7720 TC, fR»LNDNBEET S

YRIBIREAT S, LL, FDLIBIN—TD
S (£ CI3MFEER4) 13, BFERL -2 >
IRTEDVNHRZICEL ), Ao, mEB LV
AN EINIREDEAIT L Y KE L 5 LHERX
na.

MUN iz 817 5 HTD %% (absorb R ? #EE P<
0.0001) DEWFHFIAEMZ, HFEEED MUN O
EREODEBELZFERTHLZ L 2RB L. Lizdo
Ty FUEPEDFDI - 2R 7 > e 7B BED
IERE 7R E I 2 ERIZ, L2 EL T MUN O
IEME, F7203, REWRERFET 520 0EN 2 ER
THHH EBbis.

SEAMT L B L (F2, 3), NG ELEET
DERIZBNT 3 DDOEERE » MUN OBRIZAE
BTh-72(P<0.0001). MIFREIZAE  EILE),
iz, B BHEBLIUIS > 7 BR) THoto,
L7ed’->T, &, BUEBLUIS > I EENOB
&R S v BB & & ORE D TREE S 172,

BRE70 77028055013, 52502 ED
HETRETH B2 &, BEIED, EEL, LT
FEEITH B Z LD EETH S, MUN BEIZRAIC
HERREEE I L), B, ¥EEFHO-HOEE
ELTBSEICRMEI NG, L 2h05, BEELEL
TMUN 72 »ES N CHBICEHEINES =
&, BEWFMOFERICH 2 TRESEET
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Fig. 2 Changes of concentrations of milk urea nitrogen across lactations for parities one, two,
three and later parities (Model 2: Use the factor with HTD)
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Abstract

Relationships of stocking rates and grazing intervals to herbage intakes were determined in 5
dairy farms at Hamanaka-chou in eastern part of Hokkaido, Japan. The stocking rate in 5 farms
tended to decline seasonally, though declining patterns were different from each other. Utilizing of
sward for the grazing pasture after harvesting to silage-making was one of main factors which made
stocking rates to decline. Each farm employed various combinations of the grazing interval and the
grazing pressure, though no farm used a combination of short interval and high pressure in grazing.
Means of sward height declined gradually, while the means of herbage mass for 5 farms varied 2 to
4 tDM/ha through grazing season, and not changed in seasonal. Each cow in 5 dairy farms ingested
more than approximate 10 kgDM/day until August, then their herbage intakes declined after
September. Declining of the herbage intake in autumn should be caused from the grass-
contamination by feces and urine dropped and large amount of litters delivered from hyper-height of
sward through spring and summer.

tDM/ha D #FICHER I N2, BMERAEIZSA S
TEDEF LR 10 kgDM/EZHEZ 7205, 9 AL
Bk FIE LT 2 EREOBERIC B b lcaE BIET L7, MEOKRBEREENETIX, FIZHER
BIUBRHREH - HERAR E OBELRET L2, # I X BERR, BE - EE0ESEEICERTY LIt
I ERTIER M T H 5 MEE IR R T D EK 5 BOEMzE23nEEZ b,
FiZBW AT » 72,
B RENEHELIZBR T LICRL Y, BYGRE
NETIEEICERER BSOS 2 BBAIET 52 L1

= 3

Kl

T

il

F2bDThHoT, WHHEREEBHEDOHEAEHYED
BRI LSRR -1, WRMESEC, BHEYR
WA A bR o Tz, EEIIEEIC & b i
PICIET LY, BRBEIEHCHELLT 225 4

=8 20064 H11H

THOBFEHFFE ) BEP SREEEI AT LE
IS 2354, BKT & DFLAEREST T B
EitEH 72 ) DFLEER (CRALR, 1990) icDwTRE
THMENH L, i, KEZHREEROZERE L2
BRI AR R I B\ T UL, EHA ) DILEER L
WIOBEARBATNETH DL EHEZ L, —lANIC
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Table 1 Summary of five investigated dairy farms.

Farm Mean

A B C D E

Outline of farm
Grassland area (ha)
Number of lactating cows (head)
Individual milk yield (kg/cow/305d)
Milk production (t/yr)
Grazing®
Grazing time (hr/d)
Date of start
Date of finish
Grazing days™ (day)

66 64 56 75 72 67
46 67 47 53 43 51
6575 8079 8215 7841 8223 7187
362 601 448 498 422 466

7.9 7.0 7.0 6.0 8.0 7.2
May.29 May.20 May.20 Jun.2 May.23 —
Oct.31 Oct26 Oct.31 Nov.12 Oct.31 -

155 160 153 162 160 158

a) Farm“D” employed strip grazing, and other farms conducted rotational grazing.
b) Grazing days was not consistent with days from the start to the finish date,because there were some

no-grazing days.
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Figure 1 Seasonal variation of stocking rate
(a), grazing interval (b) and grazing
pressure (c) managed by five dairy
farms.

Simbols; farm “A” (O), farm “B” (A),
farm “C” (), farm “D” (@) and farm
“E” (A).

kgDM/3E/HLL E LR ICE D - 2, B EREEIR

6958 A TCHERE L 10kgDM/TE/HLL ET

BHotz, —HT, 9BLU10 BClEiEizags< 10
kgDM/88/BLLT & % 25546082, BHEWEITIE
4.8 kgDM/JA/ B & T L 72, BUbcEH| FlEs (i
RAR/HINMESR) T2 M)y 7THAENDEBERD Tt 24
5 50% &S HRE L 7208, BB BRIT 2.5 0
510.2% L&D - 72, F72, SRICHUER AR E
B2 BWTRRED - 7285, EFIEEINEH o 72,

BEFERENRIZEBRATELL, BRDTEHh -7
2, TRTCOBRICEWTEEHEBINE o2, —
H, PHEHEARMEREIZ TR THERRICBWIEHD

TR - KARIEEZ

40

w
(=)
T

Sward height (cm)
[\S]
S

10 -

Jun Jul Aug Sep Oct

N
T

Herbage mass (tDM/ha)
S w

—_
T

0 1 ! Ll —

Jun Jul Aug Sep Oct

Figure 2 Sesonal variation of sward height
(a) and herbage mass (b) of pasture
on five dairy farms.

Simbols; farm “A” (O), farm “B” (A),
farm “C” (), farm “D” (@) and farm
“E” (A).

HATIZ E QWL 72,

B lha b nEAKEREE 2 F I ITR
L7, B lha 72V DEAOKERARBIZLER
EDICEMIC E D DWET L 22, BETORERIERR
TEICRL -7, Thbbh, ERBEZTA»PLI9AZE
THWH 1ha H72 ) DEROMERARES1.00 25
1.30tDM/ha & 1tDM/ha %82 T\ s, Mo B%K
37 ADEEETT T2 1tDM/ha L F & e - TB Y,
FICBRABIUERZAZN0.40 5 5 0.75 tDM/
ha, 0.45 %% 0.55tDM/ha & &> 72,

& -

AHFRTIE, BHRARROBM S 2T L0FEE L
ZTIUC & % ) BUREDIRFES & Ot o) 3 AR
TRICEL &) & L7, 2R, Bdohd 2 ) i
RERIIFHICBE D & THHCEED T IT & SR
Cdh otz F7z2, BHGRE &S - ) KERAR
AR LMHBED 2 50 (P<0.01), BCREDE <
T BITHE, BHOhD 72 ) MR AR RS 48
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Table 2 Herbage allowance, herbage intake, herbage utilization, concentrate intake and supple-
mentary forage intake in five dairy farms

Farm Jun Jul Aug Sep Oct Mean
Herbage allowance
kgDM/cow/day
A 138 115 265 251 192 192
B 95 110 95 93 85 95
C 194 320 147 224 366 250
D 51 19 23 29 33 31
E 228 330 117 273 1405 471
Herbage intake
kgDM/cow/day
A nd® 12.2 12.0 8.3 438 9.3
B 11.8 9.9 10.9 9.4 6.0 9.6
C nd 12.0 134 9.2 10.4 11.3
D 12.3 nd 115 8.8 10.7 10.8
E nd 10.6 8.7 11.1 nd 10.1
Herbage utilization
%
A nd 10.6 45 3.3 2.5 5.2
B 124 9.0 115 10.2 7.1 10.0
C . nd 3.8 9.1 4.1 2.8 5.0
D 23.8 nd 49.9 30.2 325 34.1
E nd 3.2 7.4 4.1 nd 4.9
Concentrate
kgDM/cow/day
A 3.9 3.9 3.9 3.9 3.9 39
B 6.4 6.2 6.6 7.3 7.2 6.7
C 6.5 6.4 6.4 6.5 6.5 6.5
D 9.0 9.0 9.9 9.0 9.2 9.2
E 6.6 6.4 7.6 7.7 7.5 7.2
Supplementary forage®
kgDM/cow/day
A 34 24 2.9 6.6 10.6 5.2
B 14 3.3 3.2 4.6 4.8 3.5
C 0.8 11 2.3 5.7 6.6 3.3
D 4.2 4.2 4.2 5.1 5.3 4.6
E 2.7 6.6 5.5 5.1 10.2 6.0

a) nd: Herbage intake and utilization were not determined because of the rainfall at the measurement day.
b) Concentrate include some beet pulp and lucerne pelet.
¢) Supplemental forage was usually grass silage but sometimes hay.

hHo7(M3). BAEES ED 5 2 & THREMN L
WAEERREDLZ LD TEDLD, HEAZELLLE
&% (LEAVER, 1985) &WwhbTBY, BULEE
LG 72 ) MERA R TRIR AR EFEZ S
na. Lal, AFFETREHCRENHEMIz L L%
B 72 ) MERABRNE TR o -7 &
FFZe Tl LEAVER (1985) MR T 2 RS 2B 2 513
EHBEREDIE L -T2 DTHH .

O & I HUOTREE & A 72 ) R AR OB
BEATH(N3I), TABLUS ACEHWEBGEE S
HERRL 2 BR Bl ki ibct s 2 N ERAEELE
otz L L, AEHOBMCEEIMENEBRY S <,
WA 72 ) S ER AR b KD 5 72,

—HC, BHERESRIRETH-> CLHEDF AT
EA R NUTRIERIES L UBMEIR R 5. FER

Ficid, WiRERS L UBBEN#HAEDEE LT,
iR E BBEF B ARSI FEL Loz
(1), T%bb, BHEZIK TS, BHENHEE
B2 E T o0 RitlREEzES T2, Ebod
DFEFRALTWS Z EATREN, INZEBRRD
BHEEEY £ T 51201247 % > T\ 5 A RRIEITR
ENd, ZHZ X, BRIV AT LAERET S
B, EEP—EU ST L2 ERNELT
WBZEREAbNS.,

LbL, 10 BlcBWw T ERED 3tDM/ha BRE & &
¢, W ERAREIMED 5 722 E b b, B T R
DBEEENBEICE)I - 722 EATFREINL, HR
B, Hiic B W CTEEINEELABEIL ENT
BLT, 20z LS FEL 2RI BT 5
HERARPETIECWIERN—DTH DL EEZ
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In the figure for grazing season, plots and a line show all data and correlation for

total of five farms.

In other figures, simbols show farm “A” (O), farm “B” (A),

farm “C” (1), farm “D” (@) and farm “E” (A).
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ZORBIIRETE 2 EEFELNTE ), FAAE
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Thotz, BEHL (2002) FFEL—2AFT7 722X
7Din 70— NEBERICBWTESEN ) &ETo
I E R MERED S L iRE L, 72—
AMOBY o a7 a—REnBFELSH»EY, SF-D
BESETT 22 & CHEPNEIETT 22 L 28
L7z, BBAAS (1989) 9 € > —ZEiCI3FIEHE L
B2 I CHEHNEETT DI &5, AR
AERREICHIZ 5 Z EHETH B EBRNT WS, L

fehso T, FE—FRERMTIIHEMRELZECRE
L, FIAEED &Y 2wl 2 7 ahi gk
EFEOLIDICHEL TWB EFHEINSG,

AR TIRIGHREFE 202530 H B AR
0BUTFTHBEBED2OD I N—"Th4LN, HiE
PHRREBEN DL EER, BEFEBREALTE
EDTE S, Lo L, HALEDD L EER CHEF]
HESE Z2EMRRLA L5772 (H1bBL
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Table 3 Herbage intake from pasture (tDM/ha).

Farm Jun Jul Aug Sep Oct Mean
A nd 0.75 0.63 0.40 0.25 0.51
B 1.74 1.30 1.28 1.00 0.35 1.14
C nd 0.73 0.95 0.72 0.84 0.81
D 1.47 nd 1.02 0.71 0.85 1.01
E nd 0.55 0.45 0.53 nd 0.51

mean 1.60 0.83 0.87 0.67 0.57 0.91

nd: no data of herbage intake was not obtained because of rainfall at measurement of herbage mass

e e TS T, EHPHARETCIIWED L (%
ELINTWDEY, BOBAITIIHE ZFEEL T
2T ZTiE defoliation & § 2 (G, 2002))
DEEDENEMETH 2 DI HR, BHIED BRI
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Figure 4 Relationship between herbage
allowance and herbage intake.
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The effect of using the brisket board on the position and angle
of lying cows in a free stall barn
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Abstract

The objective of this study was to examine the effect of using the brisket board on the position
of lying (position of the knee and the pinbone) and angle of lying, of cows in the stall of free stall
housing. The photograph of lying cows was taken from a position directly above the stall (3.3m).
The position of the knee, the position of the pinbone and angle of lying of cows were measured in 82
cows. The length of the stall was 236cm. The height of the neck rail was 110cm. The brisket
board was set up from the former edge of the stall to the position of 60cm in April, 2004. The position
of the knee was 48+ 16cm on average without brisket board, and 64+=7cm on average with brisket
board. The mode of the position of the knee was from 40 to 49cm without, brisket board and from
60 to 69cm with brisket board. And the ratio is 25% and 819 respectively. The position of the
pinbone was 224%21cm on average without brisket board, 234£13cm on average with brisket board.
The mode of the position of the pinbone was from 210 to 219cm without brisket board and from 230
to 239cm with brisket board. And the ratio is 29% and 33% respectively. The angle of lying was
17+10°0on average without brisket board, 19+11°on average with brisket board. The mode of the
angle of lying was from 10 to 19°, whether brisket board was used or not. Therefore, by using the
brisket board, the position of the knee was uniform, and the position of the pinbone was near to the
end of the stall. The angle of lying of cows was not influenced by the brisket board.
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Fig. 1 The structure of the stall
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Defecation control through inducement of cattle movement
to a feeding station
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Abstract

This study evaluated the possibility of decreasing defecation in a bedding area by inducing a
heifer to visit a feeding station within a few minutes or immediately after standing.

An experimental paddock (11.3 X6.8m) was made outdoors. Half of the paddock was roofed and
bedded with straw to form a resting area. A feeding station was situated in the remaining area of
the paddock, which was designated as the feeding area. Six Holstein heifers, the test subjects, were
grouped together in the paddock. A standing detection device was developed and attached to the
heifer’s left hind leg. The feeding station had an antenna that identified the heifer carrying the ID-tag
when it entered the station. This experiment included control period and an experimental period.
The feeding station was closed during the control period. During the experimental period, the heifers
were allowed to obtain the concentrate when they visited the feeding station within a limited time (60
min, 30 min, 10 min, 5 min) after standing. Instances of defecation in the bedding area were counted
in the morning and in the evening before cleaning.

This study verified the possibility that the average number of instances of defecation in the
bedding area decreased significantly (p<<0.01) to 12.5+6.4 during the experimental period from

. average defecations in the bedding area were 23.5£7.8 during the control period.

We conclude that inducing the heifer to visit the feeding station within a few minutes after

standing decreases defecation in the bedding area.
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Fig. 4 Count of St-NoFE1, FE2 and Inducing Rate3 (per cow per day)
1: The cow stand up but not enter the feed station.
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3: Ratio of FE to sum of St-NoFE and FE
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Fig. 5 Count of In-NoFE1, FE2 and Feeding Rate3 (per day per cow)
1: The cow enter the feed station but can’t receive concentrates because
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2: Feeding

3: Ratio of FE to sum of In-NoFE and FE
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Change in number of Sika deer (Cervus nippon yesoensis) observed
around feeding areas and possibility of controlling their visiting.

Yukari TAxAsaxr!, Keiichiro Imarizumi!, Takayoshi Masuko!, Kenji SATO?,
Takao TAKAMURA® and Rikihiro NISHIDA3

' Faculty of Bioindustry, Tokyo University of Agriculture, Abashiri 099-2493
2Tkeda Deer Experimental Farm, Ikeda 083-0046
8 Maeda Ippoen Fundation, Akan 085-0467
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Key words : feeding areas, wild sika deer, bark stripping, beet pulp, guiding

Abstract

Seventeen feeding areas were prepared along the Panke path in the northwest of Akan Lake, and
1 and 4 feeding areas were prepared at the entrance of Meakandake Mountain and south of the
national road,respectively, for feeding of beet pulp between January 6, 2003 and April 29, 2003.

To decrease the feeding costs by integrating feeding areas, the possibility of guiding animals by
feeding was investigated. In the guiding study, animals were guided by placing the feed at the middle
point of the path (distance: 2,600m) connecting the feeding areas, Bases 1 and 2.

Bark stripping was noted in about 2% of trees in the northwest part, about 7% of trees at the
entrance of Meakandake Mountain, and about 109 of trees in south of the national road. The
number of deer using the feeding areas in the northwest part rapidly increased after January 6 when
the snowfall exceeded 60-80cm, and more than 50 animals were counted throughout the feeding period.
The amount of feed consumption increased with the increase in animals. In the study of controlling
sika deer’s visiting, movement from Base 1 stopped before the guiding point, but movement from Base
2 reached and passed the guiding point and reached Base 1.

Based on those findings, controlling sika deer’s visiting by feeding is possible, and integration of
feeding areas may decrease the feeding costs.
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Change in chemical composition and fermentation characteristics
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Amylomyces rouxii during ensiling process.
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Abstract

The change in chemical compositions and fermentation characteristics of potato pulp with
Amylomyces vouxii (APS) during ensiling were compared to those of potato pulp silage without
additive (CPS). Amylomyces rouxii was added as a rice malt at the rate of 1% of fresh weight. APS
and CPS were ensiled in separate 900 ml silos for 3, 5, 7, 14, 28, 42 and 70 days. There were no
differences in the CP content throughout the ensiling period in both silage. NDF and ADF contents
decreased by 5 to 7% for 70 day storage in both silage. The starch content on dry matter basis
decreased from 62.09% at day 0 to 52.7% and 54.8% at day 70 in APS and CPS, respectively, and the
content of APS was lower than that of CPS from day 14 to 70. The pH of APS was lower (p<<0.05)
than that of CPS throughout the ensiling period. The concentration of lactic acid in APS was higher
(p<0.05) than that in CPS from day 3 to 42. Amylomyces rouxii promoted the degradation of starch
and lactic acid fermentation of potato pulp during ensiling process.
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Table 1 Chemical composition and gross energy of material potato
pulp and potato pulp silage ensiled for 70 days.

Material CPS APS
Moisture (%) 80.52 80.32 79.7°
Organic matter (%DM) 98.4 98.3 98.3
Crude protein (%DM) 4.9° 4.9° 5.32
Ether extract (%DM) 0.5 0.4 0.4
Neutral detergent fiber (%DM) 21.3¢2 20.1° 20.2°
Acid detergent fiber (%5DM) 20.72 19.2° 19.4°
Pectin (%DM) 12.52 9.8° 9.5v
Starch (%DM) 62.02 54.8° 52.7¢
Water soluble carbohydrate (%DM) 4.7° 15.42 16.92
Gross energy (MJ/kgDM) 16.9 16.9 16.9

CPS; Potato pulp silage without additive., APS; Potato pulp silage added

19% A. vouxii as rice malt.

abe Means within row followed by different letters are different (p<0.05).
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eIV Vv -VHICERELRERALNT, &b
LLEHPIC AR T THo72. VFATIZWiIng
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HY, ELLLREMEIRFI o722 5,
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CPS X DS #B L 72 (p<0.05). IEEES =L, CPS,
APS & 42 14 HE = TABIZHEmL 7245, APSDk
HPELHB L2 (p<0.05). Z0#% CPS T3 70 HE
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1213 CPS & APS DI TRELEII L, EboHd 14

Table 2 Fermentation characteristics of
potato pulp silage ensiled for 70

days.

CPS APS
pH 3.412 3.36°
Lactic acid (%DM) 3.62 3.57
Volatile Fatty Acid (%DM)

Acetic acid 0.82 0.78
Propionic acid - -
Butyric acid - -
Ammonia N (%total-N) 3.33 3.81
V-score 100 100

CPS; Potato pulp silage without additive., APS;
Potato pulp silage added 1% A. rouxii as
rice malt.

ab Means within row followed by different letters

are different (p<0.05).
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Figure 1 Change in chemical composition of potato pulp silage during ensiling for 70 days.
CPS(); Potato pulp silage without additive., APS(4); Potato pulp silage added 1% A.

rouxii as rice malt.

* means significant difference (p<0.05) between CPS and APS.
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Figure 2 Change in non-fibrous carbo-
hydrates of potato pulp silage
during ensiling for 70 days.
CPS(O);, Potato pulp silage
without additive.,, APS(®);
Potato pulp silage added 1%
A. rouxii as rice malt.

* means significant difference
(p<0.05) between CPS and
APS,
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Figure 3 Change in fermentation characteristics of potato pulp silage during ensiling for 70 days.
CPS(O); Potato pulp silage without additive., APS(4); Potato pulp silage added 1% A.

rouxii as rice malt.
* means significant difference (p<0.05)
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Changes of collagen fibrillar structure in developing primary feathers
of the chick embryo

Ken KoBavasHI, Shigeharu FukuNAca, Kazuaki TAKENOUCH],
Yuko KAT0-MORI and Fumio NAKAMURA

Graduate School of Agriculture, Hokkaido University, Sapporo 060-8589
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Key words : chick embryo, feather development, collagen fibrillar network, epithelial-mesenchymal interac-
tion

Abstract

Three-dimensional (3-D) collagen fibrillar networks, which are related to physiological functions,
morphological structures and physical properties in various tissues iz vivo, were observed at each
developmental stage and in various regions of developing feathers in chick embryo skins by the
cell-maceration/scanning electron microscope method. The collagen fibrillar network in the pteryla
became loose after epithelial placode formation but again became organized compactly as feather
rudiments bulged. The collagen fibrillar networks in inter-barb ridge regions of feather buds
appeared as protruded and branched bundles of collagen fibrils arranged longitudinally, and the
inter-barb ridge and its collagen fibrillar networks developed progressively with feather bud elonga-
tion. The primary feather dermis composed of collagen fibrils gradually became thin with the
progress of feather keratinaization, and the collagen fibrillar networks of the inter-barb ridge
disappeared from the tip of primary feathers. However, well-developed collagen fibrillar networks
were observed at feather follicles invaginated deeply into the skin, and different orientations of
collagen fibrils were observed in the shallow, middle and deep regions of the follicles. These
differences in collagen fibrillar networks indicated that a specific collagen fibrillar network corre-
sponding to each developmental stage and region of the developing feather is required for mor-
phogenesis of the primary feather.
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FITCE#H L Z2EZHARIC I ) THAL (FH 5
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S29(550 6 B BH) R OIERME ETid, BEOFEE
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WIRTF DR MM (Fig. 1Aa) I & 25888, REH7
7 a—F &fMF S 7z (Fig. 1A), S30(9289 6.5 H B)
kb &, BEOH EREBZETIEI7Z 3— FTFHIic
BEDAVTY =2 3 WL PIPRENTEY
(Fig. 1B#AX), AL ) 8O L - FBEL L
LCE#3 Nz (Fig. 1B). S32 (|IR7.5 HE) »F
BRERZ P2 FE-BEL (Fig. 1C), S33 (%
J7.5—8HHE) i2k % &, PWRFEEIIBIBH I~E
&, PFOWBLERL 7 (Fig. 1D). S48 HE)
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Fig. 1 Morphological changes of embryonic feathers.

SEM views of untreated skins at embryonal stages 29 (A), 30 (B), 31 (C), 33 (D), 34 (E),
36 (F) and 40 (G) show developmental phases of placode (A), feather rudiment (B, C),
feather bud (D), long feather bud (E), pre-keratinized primary feather (F) and keratinized
primary feather (G). The insets in A show microvilli of epidermal cells on the placode (a;
inside the dotted line) and interplacode (b; outside the dotted line) regions. The inset in B
is a sagittal section of the skin at embryonal stage 30 stained with hematoxylin and eosin,
and arrowheads show the epithelial placode (PC) and dermal condensation (DC) of a feather
rudiment. The insets in E and F show crosssections of the long feather bud and pre-
keratinized primary feather, and arrowheads show the barb ridge (br) and barbules (bl).

DT HRL, 25 oBR2EL T8 (Fig.
1E), ZOWEH T LERIBLEI N2 (Fig. IEFHA
). S36EIF 10 HH) 2% 5 &, TR/ Tk
BT HMENNLFEL (Fig. 1F, IF #AR), g~
TF > OEMIC L > THEILL 72 5S40 (78R 14 A H)
DREFDFEEICIZ L LPTFELTEY, METNDE
HTRMEBRBIRE 2L 2 TRHELBREI N
7z (Fig.1G).

HEDIS -4 o E5ikEE

7T a— FEED b NEREEEER E TOEED
AT = UMD NIAEE R BET L, ST a—F
ERRTICIE, 77 32— FRIOIMRESE & FRICE S50
TRETH - 725 (Fig. 2A), 77 a— FB L UPER
HEOEKIHE - T, ZOREIZKREICHHEC %Y (Fig.
2B, C), PEBEFEIEET LEMTIE 27— Vi
DA EEORE I EE D 500 L T2 (Fig.

il .

Fig. 2 Collagen fibrillar networks in the developmental phase of placode or feather rudiment.
SEM views of alkaline-treated skin at embryonal stages 29 (A, B, E, F), 30 (C, G) and 31
(D, H) show the interplacode (A, E), placode (B, F) and feather rudiment regions (C, D, G, H).
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Fig. 3 Collagen fibrillar networks in the developmental phase of feather bud.
SEM views show the feather bud (A) of an alkaline-treated skin at embryonal stage 33 and
collagen fibrillar networks of the basal (B) and apical regions (C) of the feather bud.

Fig. 4 Collagen fibrillar networks in the developmental phase of long feather bud.
A sagittal section of skin at embryonal stage 34 was stained with anti-laminin antiserum (A).
SEM views show the elongating feather bud (B) in alkaline-treated skin at embryonal stage
34 and collagen fibrillar networks of the inter-barb ridge (C) and apical regions (inset of C)
of the elongating feather bud. The inter-barb ridge regions are shown by arrows.

2D). EfEFRTHET 5 &, HAB CHENEIC S L
TWiead—5 VD ARREE I REICE TS %
2y ahNEZfEL Tz (Fig. 2E-G). L L, W
ERENIERET L, BIK L2377 BB
Ty FT—27%FEL T (Fig. 2H).
TEFEBERME D 0 7 — 4 > B0 SRR 2 BE T
5 &, PWHFEIMREIZOREATE D, BB ZWw Ay
P2 ROBEETH - 72 (Fig. 3A, B). —, FHF0E
BEREISIEEET, BELa 57— DRy
b — R I N7z (Fig. 3C).

MR ET L 2R TR, 7 3=kt A
Iz SRR AR T R SR e L iR & L TR
BN BHEELS (Fig. 4A) &, PIZFEDOELDH 5 SeHuhft

Vi E CHEEIIC AR 5 0 T — 4 > M SRR ©
%72 (Fig. 4B). BEETHEET S &, BiHAICE
FFL72 25— b e, ML, Mo
BEE2ERL T2 (X4C). L L, PSEEWmET
FWE ATV BEDR Y P T— I TH Y, M
DT UM L A AR BRI N o 2
(X4 CHEAX).

FFED LWEPDE~NME T EMICBWT, B
53 = vHkic & 5 B Eig CRENS LD AR
S L - MERERRIE, T ) BRI L 25— S
HEDSTARREE & L OB S N7z (Fig. 5A, B). T3k
XTI & b THNT SRR L, 77
%A= Ry P77 2EKL Tw2d (Fig.

Fig.5 Collagen fibrillar networks in the developmental phase of pre-keratinized primary feather.
A crosssection of the pre-keratinized primary feather at embryonal stage 36 was stained
with anti-laminin antiserum (A). SEM views show the pre-keratinized primary feather (B) in
alkaline-treated skin at embryonal stage 36 and collagen fibrillar networks of the basal (©)
and inter-barb ridge regions (D) of the pre-keratinized primary feather. The inter-barb

ridge regions are shown by arrows.
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Fig. 8 Collagen fibrillar networks in the developmental phase of keratinized primary feather.
SEM views show the keratinized primary feather (A) in alkaline-treated skin at embryonal
stage 40 and collagen fibrillar networks of the lower (B) and upper regions (C) of the
keratinized primary feather. The insets in B and C are crosssections of the lower and
upper regions of the keratinized primary feather stained with anti-laminin antiserum, respec-

tively.

5C), o L 2 MEES O ARERE 1L, BB 2 T7—4>
MHEC & - TR EEL T/ (Fig. 5D).

B L 2 ER ORI BWT, FEELLEAD
oG BT 2AHBENTO T2 SR L 220
BT —7 2V BHMED SRR ML L T 72 (Fig.
6A). FERNDERK I, REAHMICET L2 7—5>
BHEC L > TERENTEB Y, HEEIRDEHEIC M
JIONTHEEL TV BT, SEMBRT I =

DRBYREMG TEE SN (Fig. 6B, C). Mk, #14E
PEMOWEIIFEZL, EFEWNICBRIBAL TWwie
(Fig. 7A) . MAFEH CRRHEICE > TlwET 2 8B
3T —4V BHEDEREE R 1L (Fig. 7B), R ClddmE
THMMEERIC ) ) Led s RETFAICEITT 52T —
2 ARHED SR L T 72 (Fig. 7C). %72, TISBREEN
WHIEE TlX, BEAMICHET 2 25— > BED
SHERHOEHE 2 iR E 2 2L T\ /2 (Fig. 7D).

Fig. 7 Coliagen fibrillar networks in different levels of the feather follicle.
A sagittal section of chick skin at embryonal stage 40 stained with
hematoxylin and eosin shows the structure of the feather follicle (A).
SEM views show collagen fibrillar networks at different levels of the
feather follicle in alkaline-treated skin at embryonal stage 40: shallow
region (B), middle deep region (C) and deep region (D).
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Figure 1 Changes with time of pH in continuous culture. Continuous culture was operated at
high (1.30 vol/day) or low (0.62 vol/day) dilution rate with daily feeding of corn silage
(20g).
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Figure 2 Changes with time of total VFA concentration (m mol/dl) and acetate/propionate ratio
in continuous culture. Continuous culture was operated at high (1.30 vol/day) or low
(0.62 vol/day) dilution rate with daily feeding of corn silage (20g).
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Continuous culture was operated at high (1.30 vol/day) or low (0.62 vol/day)

dilution rate with daily feeding of corn silage (20g).
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Figure 4 Changes with time of ammonia nitrogen concentration (mg/dl) in continuous culture.
Continuous culture was operated at high (1.30 vol/day) or low (0.62 vol/day) dilution

rate with daily feeding of corn silage (20g).

Urea supplementation to buffer (0.2g/l)

was tested to optimize ammonia level in operation at high dilution rate.
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Table 1 Outline of feeder deer introduced.
Gender  Eeimated Number of Tiodudion  Date ot compleion i period
(kg) fattening (months)
Female 2001.5 2 30.5 2002.5 2002.11 6
Male(castrated) 2001.6 2 42.0 2002.6 2002.12 6
Male(castrated) 2000.6 3 58.7 2002.6 2002.12 6
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Table 2 Chemical composition of concentrate.

Dry matter (9% FM) 94.0
Crude protein (% DM) 16.8
TDN (% DM) 84.1
Crude fat (96 DM) 1.7
ADF (% DM) 14.0
NDF (% DM) 29.3
Ca (% DM) 0.8
P (% DM) 0.3
Mg (% DM) 0.2
K (% DM) 1.2
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Table 3 Comparison of body weight gain during fattening period.

. . . Body
Gender offatemng e O eton  Saughioring weight gain "CEN €200
(months) (kg) (kg) (kg) (g/day)
Female 18 2 30.5 53.2 22.7 126
Male(castrated) 18 2 42.0 66.4 24.4 148
Male(castrated) 30 3 58.7 75.5 16.8 98
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Table 4 Comparison of carcass results.

Age at completion of

Number of

Gender fattening ; Carcass weight  Carcass yield Lion*
(months) animales (kg) (%) (kg)
Female 18 34.0 64.0 29
Male (castrated) 18 39.3 59.2 2.5
Male (castrated) 30 46.7 61.9 2.7

*Right half weight
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