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Reconsideration of Estrus Detection using Estrous Behavior and Vaginal Mucus in High Yielding Lactating

Dairy Cows after Calving

Keiko FURUMURA, Satoko SHINYA

W =

FEIEZRIZ & o T, AR H R 238 1 L EFRLSZREE 200, A FHOMERFCERIC
BWTHEZR 1 DORETH L, TFELFO®MWADPEATZNR — 22 ABUIMOY, RBIETT
A mT IR LEREBET LTS, BIETEILE S, MHICREE RO R4 T
ETDUENRD D, AL, SRR T D BIETEI 2 FEA L, (TEIISMT AN
foe & R B RE L < FRA L TRIEAFOFRIEZ RIS U, B0 E 2 b0 T, BIERREA
M ESELZEE2HME LT,

MINGHERFE T 4 — N FESEE o 2 —D 7 ) — R b— e ERVEILAEESRN 1 kg %
B2 DVEFLREZ IV, 2013 4F 6 ~ 11 12, BIETEIOBIE L EMIERIREAT > 72, FEEITH)
BLERIC 91 B (WIZEA: 28 BH, ARPEAF 63 HH) . MERCAY 72 R ERIIC 17 BHELEK L 7=, 30 /3O
IREIZ2T, SPErLant: (RIPEMD) . WfGEER: (RIASHE M) . S HERLAT (S HEEN) @ 3 [T o7z, 1T
FOFEIEFHEIE & LT Van Eerdenburg & (1996) DFEIEA 2T ZEIE L THW AZ VT 1 7 (),
RUCT AT W, A=y T 47 Sn), FHOF (C). Z O OITEYOFEEERIEE & Ak iEH
EE Lo, ERSIRERIUL, 43it% 6 38 B 2> HIIC— BTV, SRS & e, RN O ki - 181
£, MR OFESME L pH Z2J5E L7z, PGF2 o X GnRH 72 & DR /LT A2 5 LTV A
THRS (A TEAOFIEITE 179 [7] (P17 76 [A], #RPE 103 [8]) IZ2WC, Sii&fTo72, 55
N7 —213, 3 EIOBIERIH, WIPES & RPES, JEFTEI ORI (the incidence of
estrus behavior) &FENEITEIFEHL £ TORFRE (time up to estrus behavior expression), J-#J
[61%4 (the average number of the types of behavior) MZ & FH~D 72T SAS & W THMT L=,

1 B 3EIOBEREEHOF T, KHBETHNLONT-OFHHEN Tho, WIEFICE
WCHIPEM & & HEEM L IZHANTHBICRIE T3 20 o 72 (P0.05), BIEPITRIERA T TIC

141 S 7 PE R PE AR B ISR Y
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HHET - HRRT

R DR 2 T, SRR IEITENE (FRIEI5 4 Strong) (100 ALL E) L AT RIEITEN: (%1
7 Weak) (100 FATH ) ICHB L7z, AL RRICRIGITEIZBIRT 5 2 LN TE R o TP 2 B
TEh4 (MEFEAE2F Anestrous) & L7z, 6 A O 11 AETO AL 4D H b, 37. 4% NIEFEE A,
14. 1% 3 HFEAEF, 48. 5% M ERIE 4T o 7z, MBI F CIIRETB ORENNC LT 5 & |
$(59.1% ), M(72.7%) £V % Sn(87.9% ), C(97. 0% ) DIBENHEIZE < (PL0.05) .S 1 16 43,
MIZ 123 1 RIBIE SN D DIk L, Snid 64y, CIE3 o 1 m@lgEsh, 30 b= oF
BIEEE S, MIZ AT CIIARICE D o 72 (PL0.05), —J7 J81E 2 = 7HREIC X B E i,
SER LA —H b AL MIZ 20312 1[0, Sn, CIE 16 31 LIE LEIZR T2 2 L S TEeh o
720 Sn, CI1TKI 90% DIEAE TV TRIERHIBET 2 Z LN TE, BEDZBIENES TH
5728, Sn, C #HEAMICBIET 5 ZENEHEETHAS I,

PTG & RGP BT D RIEHIEDIME AT D721, SEHED & AR MR 4. 8%
B4 LRI, RIS & OB AT > 72, ERIRIT, FEIEHRIE & AL STER O 7 7 5 F1E H
CBRFEAE 2R, st MRENEFEETD) CIEREAICHOE L Tl Lz, BESRIE, BIEA
25 DA% (relaxation of external uterine orifice) <CHEMNDFEML (engorgement in the
vagina) . JEKE DZEBE (the traction value of the vaginal mucus) \ZA & 72 %5 Ik (estrus
signs) 237z (P<0.05), WRIC . FEME H D2 3B s 15 45 SR 00 L CHifk L7z,
I, WIERE . BRI R DSMEHED & EERR O JE B TR AR 2R < R AR AR LT,
INBOFRERNE . BIETENZ LOBBHELERIESTh o T, SMNEOBRR O Jk )
b, BEIEELHWCTE D Z Lnbrol, THBEDHT L HHIEH LI 50% Th o703, 4+
SR DI AT H Z LI ko T, SHICHEFERAT L LN TE L L Bbhi,

% &

D, o ZRIFEFIREEZFIT L 2 L BBETH D,

UTAREE 5 O KBS & @b FL AR L e 2, 3 itk
DZERRHEDEM LTS (BE 2013), FBIETHA
AW U, BEORAPHEE L 720 N T
FERENTND Z ENERTH D, 220 BE OB X
D RO, BEEFIC L - TREEHEKE -
57, EZEMAENENT 2L, SHREMMELS 2V |
AT K DA OWRRAENINT 5, BFEOFENER AL E
BB SN TV DM, b IRFIFICE A STV 50l
BEREIC L 2 WIRBIER TH D, —RIICHEBIE L &
NHITENL, AF T 4 v T ThDHMN, BEMICAS
T4 T EFEBT DEIGITAFTIL 58% & &4 (Roelofs
5 2005), AHX VT 42T DITHRERLIZFEETH

RIETHE (R T4 IR0~ T rT 42 7) I g
FIMITHLIC R LT X DAY, TIRIIBIEIRMIE (PR & 0%
D) THREEXFLT DT, BEREOHINE Ax 0
BNRMETH D (BRI 2007), Lo LEETIIR X
DOFITFRIGERELSNTH A DITE T, 2L OITEITR
5 L9 52 LIXIW#EETH D (Van Eerdenburg H

1996), F7-%HHEE Dip S CIEBREOBINZ K
L FIWTTE DD, EBITHY . HHEAFEZRLTH
LEHETRWVWEZOENWERLTE e, FBIEFIEL,
WAERIR OIS — R F— & L THENEE 7 v — 7
(SAG) ZAEV | JEME TENZ T (Sveberg H  2013), [A
CAHENIT SAG DN Z B D 558 RN A 2 56151 T
ER TH LT, BIEHRRANES LD 1HL
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NZRN & ZIIRETE A 720 < FIERTERFHR © A
T FE G SR & 72 5 (Orihuela & 2000),

Srifth OIS T EBEREIEETH Y . LA
20% ERIETH Y . T DN 33% L MIEAF 7> > MEHETP
FThD (RS 2000), HERERIL, BERELH
DHEIRZ LT DI b 6T, BIETEIZ RS20
$ThD, BREFOREEZMDZOICIE, HGHREZ
ToTOIIRFTRIC LD Lo <, WIRBIETIERAT
2R, RGO METHITARAK T, KRS SHEL
FROEENZZ LNAPTH D, HREE LT, MY
FILERIIRANLELSDTA Y 27 m Yz A
T DRV IR, FHEOBHEENR D E o T
WRWZ EIRB R BILD, NATWHERED AT
TuRE TPy (PGR2 o) EFE LT, BOEEE
FBTED (Lucy b 2004), LML JIROTE &V
T AR BN WA B DN IET CTh D00 E 9 vk < il
L9 AT, AE B OB G 2@ I L2
L BENMOIER Z#H < (ZF 2006),

FEMATINC BT DR & LT, IR AR E O
RBIZT TR BT, BB, A M LR RERE
Hd % (Orihuela 5 2000), HEDOBAT IR
Hexy ZERR BB 4 0 HUL ER S 220 BRATAI 338 IR
BERFT< 20 PIRR BT 5, 2oL LTBAT
Z LA, BERFRLE L DT A T OF— L&
BT LD IH AV AEZMET 22 LRBEZL LN TN, LH
ISV ADIRNBTA N T A= /REDIRTAHEE, 3
TEIREAMET T2 & & i B TE T, Bk
YIcx /2y (Dobson 5 2008),

Srite OFIER RIT, WIRIZRE D70 721 Tide <,
AR R 2B H O R 2 % R 5 Z L1co7k
ND, SRR DR TR TOFNIIRT 2R TR
<. 2 E OBZREPLEREND WD, SBIROMZIZ L -
THIETE DEMGRAEIC L DR EIE, AN L8 35
~40 HETH Y, T OEBREIC K DIEIREEE 25>
TWTIE, 354 kT Rt b 5, N L5tk <
g L7ghno TG A R ERMNREE T2 Th A9 21 BAl
% T RIHITER RIS A BIR T D L ERH D,

* LT,

. LHY =25

L2 U TARHERLARE D T8 L R WIRIEIR D 7 7
VN OFENRREREE 8> T D (Luey B
2004), D77 N AFEOIFEICE Y, FIETEIZ R
SRVNB EF 5T, HIRL TWDFRTIZARN T & %,
DB D D,

FIETENS O RIEFE & L, BRI R B b,
WD AFERRE OFITRA LT2R1-25, IiFIcB8liE L=
FEINZ R 2 £ T, BRNOMEOMERDBEE TH 5,
REAIRICRD L, BT A MR Y = U RFEICHE,
ZIUT L > TR LY Y —RO¥KIC e D, =
DARREOREEIL, 7Ky & MBS L, M=
AT DDONREGIZ 5 (Layek b 2013), BRI DOIRHE
D BAE, BEREEY AW 2 7o OICEE R EHR TH D,
JEERGIR D 225 B T AU, & DR S
TWD (S8 2007), BEREEOJEBIL, JEEHEIR &
LTHEDNTHD ZENMLNTNDSD, BIFITHIEZRE
ROFLERRMITEINZ LOHFICB W THEERTH 5
DPE D DT BN ST,

JEERETE 2 O T R R R OBFRI, 72 HiETH
5o 1HHADFOFRMILEDN 1 7 kg M2, FHIEITE)

ZoR T I LT A BIRICEW T, [TEMIR LS
DIBEICEEE RO 2IEEEBET 2LERD D,
ABFGEO BEIE, FIEITENC LA FIER IS T, i#
R L AMER DI AR L SHRET D 2 &Ik » T, %
TEOREEZHONCT 22 & Th D, —MITHIRERED
HIERIL3B% TH Y, ZDDITIEZIRE 16 ~ 50%,
TR RET0~T5% THDOILEND L (BRI 2007),
Z 2T ABFRRICEWT, FIEITEMBIERIC K D FH R
agid L,

ZRRENENT

MHBELUVAE
1. #tESF
ABFZETIIATREERTF T 4 — /v PR 2 — (L
% FSC LWsd) TEHBZINTVDHRNLAZ A UFEASD
56, fTEHBIEICHEILA 91 BE (PIPEA 28 BH. ARpPEA 63
9H) L. BERRRERBUCHERL A 1T A Lis, HERLAE



HHEF - R

FZ7 V=2 b —ARETEES L, WIBRFE LI 1T
O 2 [EHEFLE Tz, HEILADILE RO & OFRRIC
Do TR, FAEBFED XA A N — L~ B I,
7L & 0716 FED 2 [BIFERL STz,

20134E6 H 3 AD 11 H 22 A £ T, FIEITEIOBILE
. FIPESLET % OM:5:00-7:00) . HIf&EE# (MF:10:00-
12:00) . & #EFLAT (EM:16:00-17:00) DORFIZ, 30 4347 -

(M 1), BRE =y PERREIEFHIIEE DY EDE

a‘d

HRAIZ LD HIE R O TN EE DX BIETEBIZA %
Pewdfz, FENIHERET 2 H, FBIEF 2RI L,
OFREITEI 2R LI FE S, R, @FHETEIZ Sh
S, @RETEORE, @B, ©@AF T 4
Tk A RER LTn, A X VT 4 v T B LA,

2. TEBEE

FEFATENL, PRFRE (Sn). FRESERD (L), Z7/b—=
Y76, Tr—=2r (F), How O, BET (D, K
FCZD R, BB W), ~TrT 407 W, AF
YT (S) O 10 HBI T CRgk L (R D). B BIEFIIBAEREN O A b > 70 4 T Tl R 2 31
Frid. fREES ). 2SRy 7 (6), 4K (S). EE W, LEtgk L7z, 30 ol d 7= v ORI OME AR T 72012,
VRS (D, FrBg (), Hckadt (P) o 7HEEICHT T 1996) % HW\ T, F1H
Rk L7, TN X a7k Lz (£2), 1TEHBIERICIBW T, 305

Jg 4 A 27 (Van Eerdenburg o

F1. NIRBARICKDIHRBETEITY S 5 L(Palmer MAS, 2012)

1TEh iS5
fEEpIRE Sh DY ONEBDOE L F1I0cMURICTEEZRE>TLE. SMESBOENERS,
PEERER D L DY ONETMDELZ10cMELAIZEZFE>TWE, SMEEHREEHSDH D,
TIN—=25 G DT DED—EEIHDH D,
IL—AY F B ZRELT., LEESIELEIFS,
SEHOE C DI DORIZ. BEEELVIBYMMTIZYVT S,
BLiF T B3 2 0+ TlEEL. BEE<LIFS,
 KETHZ3 R AREENETHEZD,
M A HUBIT. M. BA3EE . M$T 5.
INYRERREEL. NYMI2EOY L EMT B LTI
10l B LR EEMD, 1B B DITEIZIRHH LTI H D,
IOT4YT M DO DRIA. . EANSEREEZRAD. FTEREEZT 5.
DY D LEIZGESHIT, FIETEREZIEYLDS,
RETFTAYT S DO DEBANLOREBOME. FoEIL>TLVD,

DI MEIBEEDLSIELLEVD. DV DEREICIYNFT U REESDT=O
REOBASMBKMELNEL,

R2. BHBESh=FHEEKZEDOXa7RE(an Eerdemburg FJCMS, 1996 %K)

ZEKIE A% BERS
SL—A 3 REELUNCHEC . ARORNEERCHEE, HEYEETEAL,

ELEE AL 5 EOEE. BEEATRE, WK, EEATHG, ERETLESND,
MOSCBHOR 10 sihhicid. FRROUMMEANECE S, FRIETLH RS,
RAVTFAUTIELE _ -

A 10 SEFICLUBENEL S,

g,‘gg”"ﬁ‘*"% 15 SeiSehICIE. ESABOMUEHEEN B D, FRIEOBEORIM. B3,
HDEIZIY T N i g

B ety 35 BLERLGIMBEE, ERIETLECS,

ROEQE LIS - = - "

BT GRa A R A R R R s
RB T 100 Sei%.

1E305 DEHETRLSNSTEMZERT7 1T
"1 EIOBEMMIC1 EOH R
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BT 100 Ll EDFEIE A 27 &R LT PEAL A & 50 e 151 T
b (I ) . 100 RAR OFIE A 37 &R LI
A MIIRETES (W) . BEITHE RS2
o T VR 2 R TEN P (BEJENE 4 ) & LT,

3. ERRGRERER & RREEAIE

PRI % 6 B A 205, 8 1AM, S I TENE
BEIZ LD P R & NS (LU AL L B89) BT,
IR & PR L 72, ERSIRERBUT, Be# AL A 63 H
TR T 5 £ TIT o7, ALRIE, AL F~OAEE RS
7oz, 1 EIOWEUIATH T, AL LTHH 21 HEZIC
BEL LT, ZNLIFE, AT 7463 A4 5 £ T, 21 B
BT 3 [EIERER L7z, ERIURFRIZ, PERL% (6: 00 ~ 9 :
00) DENCAT - 7223, Z OEERHI LI I FEAF TR R AL 28
b oG53, WkaEEE (111 00) 224 HEFLAT (16 : 00)
B U 7o, BREL & FIRFIC AN o IR e b E L7,
EHEA L, OIEEBOMERFEE (HEXAE (em), @Lb
DA E, ORI OAE, OFEHOEATHNLES
(cm), OAEEFMOFIETH o7, HERSEOBEER
. @A FE OO E, OEMKOAE, @O
MOFE, QRVOFE, OFR, ORE. OBERIK
B, @FESIE (cm) . @ pH TH o7z, BECRIEER, 25141,
pH 1T IR FE RO EBREITB W CHIE L7203, kSR
WOl ETHRIUTE 2o 7o a1, BN OREE,
BT C pH ZHE L7z, OAMEEOEIRREE, @R O T
NTwasRs, OFSME, @WpHUADOHEB T, £TA
a7kl (£3), MENTERPoTHEEIX, A2
TE0E LT,

JEDFT RIL, MESEZ AV NRE R EEAT CENZ RS L

R, LROO~@&BEE LTz, TOHBA N F=y
7 RN, Sl v 7Rk A R T L7,
ZOHTORV, @K, OREZLER LTz, £ O%RE;
A Ton e TR > TR L T2, FE5r B OORHRARIL T
ol BlE, TOHETWp HARIE Lz, Oo#*
SUEIE, 72 e AT A K772 RICHIRE T H
L. 30cm EMZEE L72ERE LT, By F2AKT
Wil 22 DA T EMIZ L, MO TR HENTZ L 2
HuFEGUE (em) & LTRER LI, KRO—HE, 27
A R7 T2 BIC#E, Erty bTETP T, KR TR
S, ERPET CRIR OSBRIk 2 BI%2 L7, ER
BB FRR TR L. T —UiEEE LT DK
DT LTe, SBIT0ER R, BEKTTT0THDL
W SHEC, HEMH L,

F=3-1. BiE X7

RERH
»HY L
@4 sl 1 2
€ p Bk 1 2
S BEAR FE MM 1 2
©NFEOMEE 1 2
DR & 1 2
@kEnFEm 1 2
©OL 18} 1 2
A}EEDRZIR EH SR
1 2
ARG R D HEEE BER VK EXRK
1 2 3

@~W:EXXhDF /NI T

+®3-2. QEMBEOEBRER(ES . BEKEF =2 F7ILE2M. 2007)

A7

1 EEICERERCGEER. SR, PERERIEERHD.

2 ERERLIFERGER(ETRE. DR, ERFLEDFERINEET D,

3 ERFBRVNELNT . EERBRABET D

4 ERER. EERBREVICRLNGL,
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4. FENEMBHORIZE. KR EHETEEDAIE

BER 7 v 2 — R R A VT, 7Y — A b=
N & O KA, KR, PR 2 BE L, 178D
BIE2 L RIS, P NIRRT 2R L.
B CIIARRR (R L, FEBRBIAAT 30 4 CTRisk L7z,
KA T ORHT, KIRO & 7edk L, REETIEL, 29 | W,
Fh ek LT,

5. SHAE

1) IR FE 4K THI

FRA NV AOREEL LT, [UREBEZZE LT
IRIE S 2L (Tempreture-Humidity Index. LA F. THI &
W59~ ) % A 7=, THI=0.8T+0.01H(T-14.3)+46.3 (T: &
i (CC). Ho AHRHREE () TAEHE L7z, THIIZ K5 & B
Z b LR EFHEETIE, THIST0 ~ 76 : 8D A b L A
77~ 89 : B8NV A R LA, 90 LLE : JEFRICHRNA h LA
LHESND (A 2006),

2) FHEFAEER L S N TRRS B IR E
i H P4 R
OFRIAEFLAPERIT, FSC D 2011 ~ 2013 4 D AL

HFERT — XN AF LI, @B LERT —2 I3,

FSC D43 FEHR O AT L, HERGRER I D EBRBAAA A

LRKERED 3tk B B A RFET D72 DI Lz, @ AL

A7 —2I%, FSC O N LEKEEIE & N TRIGEAR— R

NHAT L, BRI T 5 AT B & JEIEE IR R

ZRFET 272 OITMEM L7z, @FSC DPp - a7 —

Z T, HELFHOBEMRIL, 3L AR 5

AL mn' AR G 2 E LT, ® FSC DFEH T

ERNOFEMF2RE LTc, OMIREEIX, BRIEZFE D

FAIZ Lo TERKETR 21 B, 42 B, 63 HRET#ICIT I,

63 H AT AR E 217V, ARAER S AT,

KA HEZheH & Uic, OIREIE, 8 H O FSC ik

7 —2n B AF L, FEBIGA O ERE T A ETO

RET— 2 2 LT,

3) HeEHHT
BHNTT —FZITH LT, SAS Enterprise Guided.3
(LAF SAS) ZJHWT, #EREaHT 21T~ 72,

1) FEAHTE

FEEATEN A BIER LTl B R BE
AT, PERRBIO b & Pearson O %2 #iiE % AV Toy
BrU7ee ABIONGR, SFEFRHREE, S8 THT (3,
—JGHELE D ANOVA (Scheffe fE ) & HV T H kA
L7z,

AL PIEFIT IS 1T 2 PEIR B D FE 4% 580 L 1] D B ¥ %
Pearson @ x2 MiE%E AWTHN Lz, BIEA =27
B X 2B RTEV R, O RIEITEI R & RE1TE
BT D 2 LN TE RN o7 Al Ei & R ETT
B LU, BIERER OER IR Z(T o7, TR%
TEATEV OB, BLE5 AT D EREUT Pearson
D x2 FiE & Tl UTe, SmPBEIEITEN A & s 56
TEATE 2 F OB S TATEVFER O RBLE, B
&Pk, ¢ BEE FIV TN L, BRI
BTN 2 TATEVREEEAINC Ko THle U7z, [RIRFISTRFE
TEITE &R L7 B & e~ % 72912, Pearson @ x2
ME &2 VT Lic, E7-RIRSRBHITEIZ 7~ L
ToBEH L FEAE A 27 OBIFRIZ, Pearson DAHPILRE %
JANTOHr LTz,

2) MERSK

BREEFAEIZ LD BERAEEZITORETH D L R s
WAL Z L72A, b L IEHHEITE 2B L TR A
ATHRICED 100 REBAHNE TH D ERR LA
IENE A L Ui, 606 B DS ORERIRER I A 1L, JE%
TR Uiz, RIER &IERME R OIEE LN, T
DIRAFA Lolge Uz, SN & RN, SR O k57—
HIE, /v s8F A MU w2 ANOVA (Savage fJE ) C,
FOUE & pH %/ 737 A MY > 2 ANOVA(Wilcoxon fR
E) HHWTHOW LTc, £72AL HOWN, =K LCH
BB, ZRLAR»oTAERZRA & Lie, %1%
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Fig.1. Ordinary daily work schedule of Field Science Center (lower) and three 30 minute observation period
of estrus behavior (Before or after morning milking : MM, After morning feeding : MF, Before evening
milking : EM)



HHEF - R

R4, RBERAATHEFRICLIERFTHE
RLEFLAOBEIGA AITEE

EE4 ZES
INEwH 162 21
s 4° 10
EEE 2° 10
4K 3° 0

a,bi/NFyY LR LERR. FRRDRTLD
B FRICHEEZEZHYP<0.05),

RPN ELND Z & B < RN Tz, — 7,
AHBIIRNTHRRICZR > TEY . KBS L B D TR
DAKIZLIZZR D, 0T hole, THHODOERKRND,
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720 OATEND S mIEIE, 2 [IFREE O S, MIZH~T C X
HEIZEL 10 AR SN 72 (Table 5 FE/E, P<O.05),
—J. AT E 100 SR OWMIEE S TIE, S ERT
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& 12

5 g b BHeifer
=, 7/ aCow
g 0 R A

g .

MM

Fig.2. The number of strong estrus cows in three observation
period (MM, MF,EM). a,b: Heifer or cow number with different
superscript letter differ within three observation period (P<0.05).
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Table 5. For 30 minute observation period, the incidence of estrus behavior(%; upper),

time up to expression (min; middle), the average number of the types of behavior

(n; lower) classified by the strength of the estrous behavior.

Strong estrous behavior

Weak estrous behavior

cattle cattle

S M sn ¢ S M s C
_The Heifer(n=25) 480 68.0 880 960 (n=46) 00 109 37.0 630
incidence of
estrus  Cow(n=41) 659 756 87.8 976 (n=58) 00 10.3 27.6 48.3
behavi
) All(n=66) 591" 72.7° 87.9"° 97.0° (n=104) 0.0 10.6° 31.7° 54.8°
Tmeupto Heifer(m=25) 20 12 5 3 (n=46) 25 16 20
behavior  Cow(n=41) 15 11 7 3  (n=58) 30 18 15
expression
(mn) Al (h=66) 16 12 6 3 (n=104) 28 17 17

: - b b
The average Heifer(n=25) 1.5 2.4

number of

Cow(n=41) 20° 26° 46" 10.2° (n=58)

10 14 20

behavior(n)

0
0
0
6.6%° 11.2° (n=46) 0 1.0 17 16
0
0

All (n=66) 1.8 25°% 54 105° (n=104)

1.1 18 1.8

S:Standing. M:Mounting. Sn:Sniffing. C:Chin resting
a,b,c,d: significant difference between the type of estrous behavior(P<0.05)
The incidence =the proportion of cattle that showed each estrous behavior at least once

for 30 minute observation period.

C=97.0%) . WMEBFTLHLIBREREN L (Sn:
31.7%. C:54.8%). BIENEH THAHZD, Sn & C%
FAECBIERT D ENEETH A I,
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WIIFITEN 21 LTV A0 BIR L TV E 0 E D
I LR LTz,
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FERC2FH, O F WAL LBID 2 BHH OMBIE LD FES
L2 EmbEL b, RRIZ 3HLL EFET 52 &
bR LN (Fig. 3), FRFRBEHEFHEEN LT E,
FEA T NEL R DO TIER VD E B X MEE R~

P, RAE R 27 & RIS AR B X A2 v o T
SRFETEFIC IV T, TR TE A B T & oA T
IR BETHNER SN2 & L0 | WEHITEN
[RIRE R | SRR 4 2 R TR OB e A S d Z &1
RNEEZ LI,

WHEHFITI N T, IFER BIRFEFIT BT H MR
FDIHTOBERIEN IS 2 <. WIEIE LM TRIENE
BN TEELL EWD Z &3 ot (Fig. 3). Ml
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=AY
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mofz, LinL. B FIIMIEE R 1 SO TRIET
Fam L TO DI RHZ <. MISTRVIETEITEI & 7~
LTWAIERNZRN IS, BIEITHNERICR S
MoTeDTIHRWNEEZEZBND, —HMsEERIL, il
FEE 1O TRIEITH 2R L CWDEIEIX, 280
EERIEIE NN & XD LT o T, BORTEAT
BT 1HOATIT) Z LMWz, 2L ETRIEIT
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Fig.3. The number of simultaneous estrus dairy cattle
(heifrs & cows) with strong and weak estrus behavior

group.
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T, HMBEIROIEN, EERR OIS AL TLE -
Tehb Ly, ZR LT O ERRIL, EEA R <
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2006) ,
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DIFERIFIMEECMEN, LR D Il TlEzp < L il E
WRHoT=OTH RV NEEZ BRD, 2T ATZL
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Fig.4. The expression rate of the vulva and vaginal properties and
vaginal mucus at the estrus of heifer and cow.
X,Y: there is significant difference between heifer and cow
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Fig.5. The traction value of the vaginal
mucus of heifer and cow.
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Fig.6.The expression rate (%) of the vulva and vaginal properties and vagina
mucus between strong, weak and anestrus cattle.
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Table 6. The estrus detection rate (%) by
the behavior observation and/or rectal inspection

Behavior Insteecct;Ln E:Z:l:lu?r &
Inspection
Heifer 51.1 66.0 793
Cow 433 12.2 74.4
All 46.0 70.1 73.7
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Abstract

In recent years, dairy cows have very high milk yields,
but they show longer open days, less estrus behavior, and the
estrus detection rate has decreased. The purpose of this study
was to investigate the estrous behavior, vulva properties,
and vaginal mucus of high yielding milk cows, to clarify
the characteristics of estrus cows and to improve the estrus
detection rate without using a mechanical device.

This study was conducted in the free stall barn of
Obihiro University of Agriculture and Veterinary Medicine
Field Science Center, using a herd with an annual raw milk
production volume of more than ten thousand kilograms.
The research was done from April to December 2013, and
consisted of the observation of estrous behavior (91dairy
cattle; 28 heifers, 63 cows) and vaginal mucus collection (17
cows). The observation was done three times a day for 30
minutes: before and after morning milking (MM), after the
morning feeding (MF) and before evening milking (EM). The
number and duration from items on the estrus behavior index
were measured: standing (S), mounting (M), sniffing (Sn) and
resting chin (C). Vaginal mucus collection was carried out
once a week starting six weeks after calving, the vulva and
the vagina were checked for signs of estrus and the traction

value and pH of the vaginal mucus were measured. In order

13

to investigate the differences in the three observation periods
in the heifers and cows, the incidence of estrus behavior, time
up to estrous behavior expression and the average number of
the types of behavior were analyzed using SAS Ver.9.3.

Of the three observation periods, the most estrous
behavior was observed in the MF. Compared to MM and EM
periods, heifers showed significantly high estrous behavior
after MF (P<0.05). Using the index of estrus score, the
cows were classified into different groups by the strength
of the estrous behavior. A strong estrus cow had a score of
100 points or more and weak one was less than 100 points.
Cows that did not exhibit estrus behavior were labeled as
anestrous cows. Of the animals studied, 37.4% were strong
estrus, 14.1% weak estrus and 48.5% were anestrous cows. In
strong estrus cows, the most common estrous behaviors were
Sn (87.9%) and C (97.0%), which were significantly higher
than S (59.1%) and M (72.7%). S and M were observed once
every 12 and 16 minutes, whereas Sn and C were observed
once every 6 and 3 minutes. C was significantly higher than
the S and M for the average number of times per 30 minutes.
On the other hand, in the weak estrus cows, none exhibited S,
but for M there was one instance in the 20 minute observation
period. Sn and C were observed in the 16 minute observation
period. Sn and C are normally observed during estrus in about
90% of estrus cows. Since Sn and C are the most common
estrous behaviors and they are easy to observe it is important
to focus on them to find estrus cows.

The vulva and vaginal mucus properties of strong estrus
cows were compared with the weak estrus and anestrous
ones. Vaginal mucus samples were separated into the day of
estrus (strong, weak, and anestrus cow) and the nonestrus
days using estrus indicators and Al records. Cows showed
significant estrus signs in the relaxation of external uterine
orifice and engorgement in the vagina, and the traction value
of the vaginal mucus (P<0.05). There was no significant
difference in the vulva properties and vagina mucus between

strong, weak, and anestrus cattle. From these results, it was
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found that even in the weak estrus behavior and anestrous
cows, it is possible to determine estrus from the properties of
the vulva and vagina mucus. Although the estrus detection
rate using behavioral observations was only about 50%, using
the properities of the vulva and vagina mucus, it is possible

to identify the estrus cow.

Key words : estrus detection, high lactating dairy cows,

index of estrus score, vaginal mucus, vulva properties
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Abstract

The aim of this work is to investigate characteristics of
grooming behavior of group housed horses and to evaluate
availability of artificial turf mats as self-grooming brush for
horses. The grooming behaviors of five horses were recorded
by direct observation from June to September 2014, total
180.5h. Artificial turf mats were installed in September.

Total number of grooming behavior and number of

self-grooming (nibbling or scratching their own body with
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mainly teeth and lips) were positively correlated with average
temperature. One horse showed significantly (p<0.01) higher
number of self-grooming than other horses. Horses mainly
groomed shoulder and chest by self-grooming and head by
rubbing. Three horses showed significantly (p<0.05) lower
number of rubbing behavior with artificial turf mat than that
of without artificial turf mat, but all horses showed rubbing
with artificial turf mat. That suggests horses accept artificial

turf as self-grooming brush to a certain degree.

Key words : horse, grooming behavior, self-grooming

brush
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BHZRWTBILs O TR ¥ VX7 BERFRE L OT-FIL
BICENENAEREOMBEBGRARO Hiv (K1), H
WKECTHBEMEOSD D Z ERRENT, Fz, WABRKIC
B 5 FRIEDOMBIRE (r=0.53, P <0.01,
R FEY RN BEERROMBEREITEVE L

1-B)

IR ik
- [£2E5Y KU-1025 $mﬁm“ T [£5ESY KU-1025 $mﬁm“ T

FEAVNVEERE (%) 128 155 13.1 11.5-14.9 132 175 14.2 12.4-15.4
FERE (g/m?) 4393 493.3 4254  184.4-611.9 408.6 375.0 3849  260.0-666.7

FFERA% (8) 59.0 71.0 59.4 53.0-64.0 53.0 720 56.3 52.0-63.0

BR (em) 85.7 1306 90.3 68.8-107.8 771 1194 80.3 63.2-97.8

BE (cm) 7.8 149 8.6 7.1-105 8.2 15.0 9.1 74-133

158N iES 147 182 15.1 13.4-17.0 16.2 182 16.6 14.4-188
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Abstract

Grain protein concentration (GPC) is one of the
important characteristics for quality and physical property
of wheat flour. In this study, GPC and grain nitrogen content
(GNC) were evaluated in the backcross inbred lines (BILs)
derived from the cross between spring bread wheat cultivar
“Harukirari” as the recurrent parent and spelt wheat strain
“KU-1025" as the donor parent. Thirty-two BC1F5 lines
were cultivated at Kitami and Obihiro in 2015. GPC of “KU-
1025 was higher than that of “Harukirari” in both locations.
Although significant negative correlation was found between
GPC and grain yield (GY), there were several BILs having
higher values of GPC as well as GY compared to the
recurrent parent “Harukirari”. Similar to GPC, GNC of “KU-
1025 was also higher than that of “Harukirari” and several
BILs exhibited higher value of GNC and GY than those of
“Harukirari”. These results indicate that “KU-1025" is a
useful genetic resource for breeding of bread wheat cultivar

having high levels of GPC coupled with high GY.

Key Words: Triticum aestivum subsp. spelta, Grain
protein concentration, Grain nitrogen content, Backcross

inbred line, Spring wheat
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A questionnaire survey of educational programs at the Obihiro Zoo, using

Pteromys volans orii—an animal native to Hokkaido—as a subject

Tomomi Nomura, Kazutoshi Yuhara and Hisashi Yanagawa
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Abstract

The two major projects of Japanese zoos are species
conservation and environmental education. To further
educational programs at zoos, fact-finding surveys of visitors
by using questionnaires, as well as collaboration with other
organizations, are essential. The Pteromys volans orii
(Siberian flying squirrel) being raised at the Obihiro Zoo
in Hokkaido live in urban green spaces and are therefore
relatively familiar animals. However, because they are
nocturnal and small they are not well known to the general
public of Obihiro. Obihiro University of Agriculture and
Veterinary Medicine has accumulated knowledge of P. volans
orii by studying the animals from a variety of perspectives.
Because the squirrel looks cute and thus leaves a good
impression on people, it is considered a suitable subject
for use in education. From this perspective, we presented
a questionnaire on zoos and P. volans orii to visitors to
the Obihiro Zoo. Our aim was to gain an understanding
of visitors’ true perceptions so as to provide effective
recommendations on education. There were no differences
in visitors’ ages, sex, or objectives in visiting the zoo, or in
the constitution of visitor groups, in relation to the answers
to the following questions: “Have you ever seen Pteromys
volans orii?” and “Do you know that Pteromys volans orii is
an animal that lives around you?” However, the greater the
visitors’ interest in nature conservation activities, the more
they had seen, and the more they knew, about the squirrel.
Additionally, 95.4% of visitors thought that collaboration
between Obihiro University of Agriculture and Veterinary
Medicine and the Obihiro Zoo was important. Thus

education, with collaboration between the university and the
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zoo by using P. volans orii—an animal native to Hokkaido—

is likely to enhance the interest of Obihiro residents in nature.

Key words: environmental education, Pteromys volans

orii, questionnaire survey, university collaboration, zoo
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The 2015 Academic Year
Index of Master’s Theses for
the Graduate School of Obihiro
University of Agriculture and
Veterinary Medicine

Master's Program in
Life Science and Agriculture

. Effect of Canadian barley fed on meat production of

beef cattle

(Takako Kamiyoshi,Animal Production)

. Regulation of C21-steroids production by progesterone

in bovine cumulus-oocyte complex during maturation
(Nobuhito Anbo,Animal Production)

. Effect of the antiparasitic drug, ivermectin and

eqrinomectin on the attraction, survival, reproductionand
feeding avtivity of the dung beetles in Japan
(Tkutaro Ishikawa,Ecology and Environmental

Science)

. Possibility of Chemical pulp and Mechanical Pulp as

ruminant feed

(Sosuke Izumita,Animal Production)

. Succesion of Diptera in remains stage of seposed pig

carcasses and bines:application for forensic entomology

(Mai Okura,Ecology and Environmental Science)

. Effects of surrounding landscapes on abundance of

major insect pests in paddy fields in Hokkaido

(Akihiro Omote,Ecology and Environmental Science)

. Estimates of genetic parameter and inbreeding

depression of semen characteristics of Holstein bulls
Hokkaido

(Junpei Kawakami,Animal Production)

. The effect of feeding colostrum replacer and DFA-III for

newborn calves serum IgG

(Yasuhiro Suzuki,Animal Production)

. Expression and function of TLR2 in bovine oocytes and

cumulus cells

(Ryo Takagi,Animal Production)
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11.

12.

13.

14.

15.

16.

. Exercise Amount, Grazing Behavior and Intake of

Thoroughbred foals at Grazing Pasture

(Tomoki Tanabe,Animal Production)

A study on the productivity of lipid peroxide and
livestock feed

(Shintaro Nagano,Animal Production)

Dynamics of radionuclides in the contaminated areas
around the Fukushima Daiichi Nuclear Power Plant
-Change of over the years of cesium concentrations in
invertebrates in relation to feeding habits-

(Fumiya Nakaya,Ecology and Environmental Science)

Estimation of feeding history of brown bears
(Ursus arctos) by stable isotope analysis in eastern
Hokkaido,Japan:ls their maize consumption affected
with distribution of agricultural crop fields?

(Ayaka Hata,Ecology and Environmental Science)

Study on reproductive strategies of Siberian flying
squirrel Pteromys volans orii - Do female Siberian flying
squirrels differ in reproductive cost between spring and
summer? -

(Mizuho Hamada,Ecology and Environmental Science)

Ectomycorrhizal inoculum dispersed by wild murids and
deer in Hokkaido, Japan

(Yota Fujioka,Ecology and Environmental Science)

Fat mobilization in Holstein cows fed betaine during the
periparturient period

(Hasiyati Tuoxunjiang, Animal Production)

Master's Program in
Food Science

. Effect of maitake(Grifola frondosa) on gut microbiome

(Kariyawasam Majuwana Gamage Renuka Menike

Kariyawasam, Biomolecular Structure and Function)

. Characteristic of functional components in 34 kinds of

common beans

(Jiang Chengyu, Food Technology and Biotechnology)

. Cheese whey fermentation by Kluyveromyces marxianus

for ethanol and acetic acid production

(Leidong Hong, Biomolecular Structure and Function)
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12.

13.

14.

. Plant tissue localization and infection process of

Methylibium sp. Isolated from potato

(Motoaki Iijima,Biomolecular Structure and Function)

. Comparison of the property of the bread with rice

saccharification liquid and a bread without the addition
and the effect of bread making property

(Mimu Iino,Biomolecular Structure and Function)

. Effects of Seabuckthorn Drink Exert on Fatigue Caused

by Exercise

(Yukina Ota,Food Technology and Biotechnology)

. Studies on chemical composition of useful lipids in

fungi and their application

(Hiroe Kato,Biomolecular Structure and Function)

. A study on the effect of Ca fertilization conditions on

the processing quality and storability of the processing
type of patato, Toyoshiro, in Tokachi

(Yasuha Sakashita,Food Technology and
Biotechnology)

. The effect of rice powder on the intestinal flora in vitro

and in vivo study

(Ai Sagawa,Food Technology and Biotechnology)

Effects of Slaughter Age on Beef Quality of Japanese
Shorthorn Steer

(Kaoru Takeuchi,Food Technology and
Biotechnology)

Role in the symbiosis of Bradyrhizobium japonicum
USDAT110 TetR family
(Koumei Taneda,Biomolecular Structure and

Function)

Study of various types of bread method aimed to
improve the bread quality with frozen dough
(Ayano Tamura,Food Technology and Biotechnology)

Study on quality characteristics of bread made using the
Yudane bread making method
(Kazumasa Tsuboi,Food Technology and

Biotechnology)

The noodle making qualities of Chinese noodles made
from various blends of extra strong flour (Yumechikara)
and medium flour (Kitahonami) and the quality
evaluation of the Chinese noodles made with the baker's
yeast

(Tatsuya Noda,Food Technology and Biotechnology)
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15.

16.

17.

18.

19.

Effect of dietary plant origin Glucosylceramide on

Aberrant Crypt Foci (ACF) formation in colon cancer

mouse, especially relationship to colon inflammation
(Kenshiro Hishiki,Biomolecular Structure and

Function)

Study concerning the dough expansion during baking
process

(Yoshiki Hirai,Food Technology and Biotechnology)

Biochemical characteristics and plant tissue localization
of Sphingomonas sp. Isolated from potato

(Shogo Yagi,Biomolecular Structure and Function)

Studies on the Effect of Chemical Properties on
Hardness and Resistance the Storage Grain Pest of
Maize(Zea mays L.) Produced in the Republic of
Malawi

(Tomoka Yamazawa,Food Technology and

Biotechnology)

Plant tissue localization of Azospirillum sp.and it's effect
on the growth of wheat

(Zhuo Li,Biomolecular Structure and Function)

Master's Program in
Agro—environmental Science

. Study on occurrence of off-type in potato, and its

physiological and genetic causes

(Mami Moue,Plant Production Science)

. Identification of Quantutative trait loci associated with

rice eating quality, cooked rice appearance, grain quality
and yield related traits using a population of recombinant
inbred lines and chromosome segment substitution lines
derived from a cross between Yukihikari and Joiku
No.462

(Noriko Kinoshita,Plant Production Science)

. Effect of soil properties and nutrient management on

elemental composition, yield and quality of potato
tubers

(Mao Sano,Plant Production Science)

. Examination of how coffee culture adds value to the

quality of life to consumers in Japan

(Takamasa Suzuki,Plant Production Science)
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. Identification of genes for pre-harvest sprouting

resistance using natural variation and artificial mutations
in wheat

(Kohei Maeno,Plant Production Science)

. Investigation of the decrease in pathogenicity of

entomopathogenic nematodes in low temperature and
the examination into the improvement of virulence to
exchange of symbiotic bacteria

(Yosuke Maguchi,Plant Production Science)

. Identification of a single major locus contributing

to photoperiod insensitivity in Adzuki bean(Vigna
angularis).

(Hiroki Yamamoto,Plant Production Science)

. Statistical Analysis of Structural Change in Food

Consumption in Japan

(So Watanabe,Agricultural economics)

. Effects of phosphorus and zinc interactions on growth

and quality of potato in arable soils of Hokkaido

(Gondwe Rodney Lindizga,Plant Production Science)

Master's Program in
Animal and Food hygiene

. Effects of prebiotics oligosaccharides feeding on an

expression pattern cell surface proteins in potential
probiotic Lactobacilli strains

(Devi Murtini, Food Safety Science)

. Study on relationships of New fineness Index of beef

marbling with carcass unit price and environmental
effects using image analysis

(Masami Takeo,Animal Environmental Hygiene)

. Development of the prediction program for guide

dog qualification using personality-related gene
polymorphisms

(Seiya Nemoto,Animal Environmental Hygiene)

. The Search for Uridine Nucleotide Oligosaccharides in

Goat Colostrum

(Kentaro Hirayama,Food Safety Science)

. Mesophilic anaerobic co-digestion of dairy manures and

municipal solid wastes

(Masazumi Miyake,Animal Environmental Hygiene)



. Tol B2 AR2 (TLR2) 3B L OMLR4D —HfE 551 6 . The effect of single nucleotide polymorphisms(SNPs)
(SNP) 23FLAFOZFHMEFS ORI 5 2 2 5 in toll-like receptor 2(TLR2) and TLR4 gene on

B reproductive performance and disease susceptibility in
(BB WA, FEBRbEET) dairy cows

(Ikumi Morino,Animal Environmental Hygiene)

L AREERE IS 31T D Bmal 1 02 7. Role of Bmall on pregnant mechanism in mice
(g (EHB, FHEBRREALT) (Kaya Watanabe,Animal Environmental Hygiene)

. BERRBREILAFEIR P ONT IOV AREIC L DD RIR 8. Biocontrol of phytopathogens by Bacillus spp. From

[Espeapreeatibil anaerobically digested cow manure
G ETR, FABREiELET) (Zhifei Pan,Animal Environmental Hygiene)
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The 2015 Academic Year, Index of
Dissertation for the Graduate School of
Obihiro University of Agriculture and
Veterinary Medicine

1. Molecular epidemiology and comparative genomics of
Campylobacter jejuni isolates from wild birds
(SHYAKA Anselme)

2. Virologic, antigenic and genetic characterization of
chicken anemia virus (CAV) and development of a new
serologic diagnostic method

(TRINH Quang Dai)

3. Study of foodborne disease: Hygienic status and
prevalence of food-borne pathogens in domestic natural
cheeses produced in Hokkaido, Japan

(ESHO Firew Kassa)

4 . Fundamental control of hydrogen sulfide emission from
stored dairy manure
(ANDRIAMANOHIARISOAMANANA Fetra Jules)

5. Genetic evaluations for fertility traits in dairy crossbred
under Thailand condition
(Sayan BUABAN)

6 . Studies on chemotherapeutics and epidemiology of
piroplasmosis

(Bumduuren TUVSHINTULGA)

7 . Study on utilization of self-supplied feed on pig farming
in Hokkaido -Utilization of ear-corn silage as feed for
fattening pig and immunomodulating effect of lactic
acid bacteria isolated from silage feeds-

(Takanori Hasegawa)

8. Epidemiological Study for Outbreak of Bovine
Mycoplasma Mastitis
(Nobuyuki Kusaba)

The 2015 Academic Year, Index of
Dissertation for the United Graduate
School of
Veterinary Science, Gifu University

1. Detection and Characterization of Tick-borne Pathogens
of Livestock in Egypt,Kenya and Benin
(ADJOU MOUMOUNI,Paul Franck Adeyissimi)
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RIE RIS IT 2 ¥ o E N OBEREIC RIE T 9k
D JRETHIERNC BT 2 BF5E
(CIANEIN
Erg2 7 FE The 2015 Academic Year, Index of
EFRZAERESRZHAER Dissertation for the United Graduate
B P AmXEE School of
Agricultural Science, Iwate University
1. 794 7~ ORERYYEIZ U N 1. Environmental risk factors associated with infection in
(A 3838) raccoons
(Emi Yamaguchi)
2. UUHNEARIC IR LD 2. Effect of gossypol on bovine ovarioan Physiology
(Fvy A Ixv) (Thet Su Myat)
3. BUNUH TEDNBEEERR] ORRLERIZBIT 50T 3. Study on the improved leavening ability of a baker's
7% yeast "Tokachino-koubo"
(ZE XN (Dai Mikumo)
4. BEINLA~OIEBIMET Z 7 VAR ORI Kt 4 . Utilization of colored non-cereal energy crops in food
(PrFyd FT=A ~—bEr FL=v) processing
(SANTIAGO, Dennis Marvin Opena)
5. BIFERRI ZJU RVATLAOEEL NF 74 H 5. Study on the development of farming information cloud-
T4V R a—FOHFICEET 5458 based computing system and field computer for tractor
(A 5) operations
(Aturu fujimoto)
6. XAV ITEEUTTBITDEEH OISR - N 6. Animal biology from feces: ecological and
WIS endocrinological research in Siberian flying squirrels
(EA B Pteromys volans
(Tatsuki Shimamoto)
7. THAOMREMER EICBT DA 7 . Studies on improving functions of soymilk products
(& 1\ (Feng Shuo)
ATV —A T 7 X O IIEHIRNT 8. Dynamic analysis of slurry injector
i) (Hu Nan)
I AFITBIT ARSI E OB s E Y 9.
HIRFSE
(& RB7)

Genetic and breeding studies of traits associated with

pre-harvest sprouting resistance in wheat
(Cao Liangzi)
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