EWREEMAR® BeE4 S

5 4E10AH

¥

/g R B R OLIL X i)
~ @) mlFESE & SR EBEBE DI O ~

HF

(=S

JEER A BRI B R B AT 78 2

FL®HIC

K& B B B BT 2 E I R 2 Wl O
I & EHE TRV E BIE EDERITEI S T
1980FEARLARE, 7 > DUNRBIREICBY 9 2 W T IS AR
FICFER LY. IEERINEEICONW T, *
IR R s ERALIE OB EZ BN E LT, £
RN TN TE Y. —H T, ko5l
BHREFBI O 7 Ot 212D W TIZFZE R D7z .
20044FIZIRO 512 &5 T, SME %S 3 6 HPEIN
ICWASETOIIEY = — 7 &80 L 2 iiE 0N S
N, o 2EEHPPIIETIE 1Y 2 — 7 TOHEIN
M%<, 2EEHRINLIFRIZIZE AU EDAFNIER TS
JIREMZRORT Z ARSI N, ZOEHT
Y 2 15T 2l T, APICBnTIINgE
i, MARHEEERERE, WHOIDLEE LFEHFEIND
R EBNFEET 5 Z LA —RIZH S TN
59 ULinLans, LRIt OUNEEREIZ DN T
RN DR <, EEESETENE S ORREZFAEL
e EITZ L, Fa 3RS DA FEDS K OGS B
WWHFEHTARL, IR RBEEN S 0% O E)
RROWAZED TS/, ARETIE, INETOWE
THONIAROR TS, FRIZHE OGN &
S RN BT DI EEEEDR D 1T DWW T, BEl
HRABMSHENT 5.

S5 1E DI EIHEDD

199072 5 20004 T T, A D 5% o)Al
HEIND Y A I TMNEL RS TS Z EMNEEE X

NI LD, HAFTBNTIE, 2 S &I OHEIR
F TOFHMEEIE, 1990FERITITH 2 HFEE T
Ho=MnTY, ZOHI9707 51990113 3 H R
IHEE L7277, 20004 CTlE, X SICI0HEEL,
KE (RVEZM) EHA (LHEE) 12817 2 FEH R
fald, TNZTN43+5 H E31+2 HEHE TN TV
55,

ZOXDIBEFMNS, W OINEEREF R
FAUTREWIF ERZIRICT - 2T R <5 &
EAGNDEDITHRoTZ. ZOFEEZEMTELD
2, BERICTBWT, 021 H AN O #)EIHEIR A IE
WISV EE & 2 DR O BIERE N [HE DIFIE & 725
alREME N R M X 20, — 5 T, Smith &
Wallace (1998) 1%, 7 #if% 1] D # AR B O FEH 1T
REPEFLF OXRIFRICEVWEEZ 53 MNW I &%
ALY ZOWZETIE, %21 H AN @)=l HE
UL, Zrigatk 6 AR IC N TIks S N7 REERL,
ZERRBHENER L, ZREFENMELS, 1TEHYLZD 0K
KR %o 72, K000 2 DOWTHEL 72
Fex OMRIZBWTIX, Zrite26 H B Ok 5 % i
BN XD HEAROE I X > TREAPEINEE & JE R
PEUREE D Z a2 i U =358, 2 BER o BhEMEIC
ZIIR SN ho 2.

IS DFERING, 53164 D YN BIE B O B AR
ZRERRATIZIA T TS TR 5B NnHDTH D78,
T OB, KT O RIS O BhEME I
ROT 4 THEEEGZTVWANESIMZOVTIX
M DORMMND 5. i EF IO, FERIEE)
ORMEMZE®KT S, Zhucksmb 7oy
AT 0 RE R, FENREOERMEZT 5

—136—



ERREEMASR BeE 4

A5 A10H

AREMEAMER S N T2 Y. JIRAET TR 5
DIEF 7HERERIE OME N 5 A TH, DHEORT
E LR OHINNZ DR DZITEIC VW NEED A%
H A% E3WE LTz,

PEHRPOHNIS X EABERDOFEE DTS

DO GHm B OPINI T F T R EROZE
EZFAHZENHSNTHD, TN6E2EELL L
THRIPIN &SI OBIRZZE A D2 ENDH B, —
I, ATV RRICE B e B A D HER L
THEETHD. VP OFEMIFTHEHEEY TH >/
e, REMSNZEAFEEOT BN TH, B
BEIRE & HIRIERE &0 D 2 DORMBEE RIS U Tl
HEEENZL 3 5. Hansen and Hauser (1984) 13,
FHIO R B GREER & U CTRICHBRRICER L,
O3 101% D YIEA I B BRI 2 iR R U H B & it
92 T ETHWED S FIEHEIN % T O [ B A EHE S
N5 EERLEY. FREAFITBWTIE, 2%
DOINEEEOHMICEELZHEAS2HERNELT, ITx%
WF—=NTANEETHS ZENRINTNDSY,
SO, WHIC LB R B TR E AT
TRt EERTERWED, LIFLADIT RV

ZME 9. Beam (1995) 13, AAD I ®)LF—IREEIC
ko> 7= A 4O EREIINE TIX, LHY— 212k > THE
N EEITIENTELMPLANTOA—IL
BEZHIT D012, K0 OMRMELRELET
HZEERLEY. I5IT, FEXRIZINHEEEE D FEH
L < BIHT B AEEMENE 2 5N DN, TORED
—E TIN5,

IR L 725000 73 i 57 — # 12D W, RELIT
R U7z RN 0 MBI 2 B % T 3 R & bl U
L&A, o RIPEINE, SR - X -
RTF 425143 3>Aa7 (BCS) ERHENAS
N (E). Tibb, EomofEmiaik - & -
B ofkL D, 3EHOBEEKIIESLD, £
L TBCSHA 2. 5D fE{KIZZ N LT Ofifk &k D £ <
BRI B S Nz, FRICRTITORTED, HEOR
OFHMHIIEEETH D, ZoZ 3 kichbrRLZE
DEMHBEHEBME L TORKREEZAOND. I 5T,
INSORAPIINCEE L EALERE & HITHRM
HEIR DA MW BEFEVE T B Z 5 2 D0 E D &R
L7z&Z s, RHEINI 15014200 - 300H £ TD%2
R EIEEN R SR>z, T DREERN S,
i RO WEPEIRO B DA T, Z D% D %5H
RENZHERT D LI L W EWR S,

F—IREEI

Cad ZEMBH 0T, ZHUIHINTEEE

xR1 RHHNICHEEZEZSER

GAN] BT Y — % (n) 7 X PAiE
=1 70.6 (96/136) Reference
K 48.7 (58/119) 0.3368 <0.01
ﬁﬁéﬁaf% 39.2 (56/143) 0.2284 <0.01
ZeS 47.2 (68/144) 0.3161 <0.01
1 46.8 (95/203) Reference
p-— 2 51.8 (73/141) 1.3334 0.23
3 59.6 (62/104) 1.8466 0.02
=4 51.1 (48/94) 1.3963 0.24
<2.50 37.2 (29/78) Reference
BCS ° 2.50-3. 00 53.3 (225/422) 2.7892 <0.01
>3. 00 57.1 (24/42) 3.4255 <0.01

X%;1-3RH,%;4-6H,E;7-9A8, ¥;10-12A8.

BCS;< 2.50, 2.50 to 3.00, and > 3.00.

—137—



EWREEMAR® BeE4 S

5 4E10AH

80%

70%
=
60% (68/144)
&
50% (56/143)

40%

30%

FHPEIIR (%)

20%

10%

0%

]
(96/136)

ﬂ

(58/119)

oy yibs!

1 9%AIEORBABMEODH
%;1-3R, F;4—-6R, E; 7T—-9A, ¥ ;10—-12A8

IRERERRED R Y

53 W68 D HEIME AT IR T 8 & SO D IN BRI R
. H<IBEBBREICK > THlGERIOHEIND
92% MYRTHEIRAN & K DYNETH L 5 Z &G S
N, TOBROBEFHREZHWZHREITBNTHT0
~82% D EEIINA A U D IP B Tk =41, HEOR
WEDLZENREINTNDE . ZDOUNEERE DR
DIX1B0FER DS T WEISH £ TIZHRL T
Wiz, 19994E O Tl /i #%20~30 H X TR
LTWDZEDRINTHO ™, itk I0 Bk
HEDOELNDFERH SN TV A BHRDOALITBNTIE,
Z D 0 N BRI B A KT I BRI R
NTE/=.

T2 IFBROAFITBNWT, s B o R Bk
REDROMEDLDITIERICEET 5O EHET
2717, AA0EZ AL, MERNS 3EH
PN E TOINEBREZ Nz, EREN S5~ 8mDF
JEE 2 SS9 H AT OIRRENT, AARIRME & RO O
YNELFE CAHEIZ /2N o 727Y, 8 mmZ i A 5 I
HIZOWTIE, 2 [BIH OHEIE £ TIIATERMITEE T
WSO RPN B & b U THEICD IR < (25vs.75 %),
TR O MRS N eh- 727, JRIENZ DWW

TH, 1BRU2EEHDOPINE TIIFERE DR A
Ron, 3EEOHINTIIEDIZHEELL Tz, A
H Tt 2 BT H ORI ICIE R 720 = — 7
EROUNRENZRORT Z EAVRIN TSN,
IHEEREDR D ITDWTHBRD Y A 2 > 7 TN
SN ENDLNO T,

DRBROIPREBEDRDS DA ED ?

AT AEIRAA D YN BT 1) 2 PRI AR & HEIR D M,
IEIRER OTFEIE (BN ERDOEIE) &2 WIdH]
IEIET = a0 S O R 72 MHN R (FENERD %
JE) DFBICELDEZEZHNTND 7 KR ITIE
IREARZBRELZBEICBWTS, JIREREDRD
MECDHZEBMESINTVD I EMS, HEEZED
TEBENSHENBNEEZSNTND., D4
% A D UNEARERE DB VT, FEER & L TEEMEIC
WEEZ I TAREENH O, FiEETEA S FEAO
I DIEEN MR NE AL, SRS ERE L, (EiR
RIMETT 5 ENHEINTNES,

SR U AR08 DNWT, g 1 & 218
DOHEIR D 5 73Rl SRR & B ek DIRBLIZ AR - 7=
EENLSMCDONT, BIEREE L& AR

—138—



ERREEM A S® B6E 4T

A5 A10H

5.00
—~  4.80
=
i
o
i
=
4,60

4.40

30 60 90 120
gan ik SER

M2 94 » ARDAEERDZEL
O : #%i% 1 &£ 2 BB OB NTNHENERAIIE (R > 728 (n=17),

W : Ol (n=13)
L, HEEHY (P<0.05)

BrAZRR SN o72h, BiE TIREE Sl
Toiire30 £60 H IR /i C O FBER DA BITEWAER
NEsNe (F2). BEOMFETIE, Tx)bF—
IRREDFERE L L CORRD T — 2 DA MMM RSN
TV, Ao aRIFARICHIESI NS 7L
O—AIMKELTHD, FFEeCmEs )L a—=x
MHEREND 20, ZOREFTAFOT I F—
REZRBL T EEASNTVS. BIERIZB WL
TH, ZOWRERORO N v —T—HE kL
THRNAGA HETELBHRINTVD. BHROS
WHAL L ZZAFIT BT 2 T )L F —IREBDOEL,
Z DINBEAERED R D IZ £ THHR S B9 % nJgetED
AN 4<% gl

BbUYIC

LA D5 101 D YN TEE PRI AR % 7R B K 5
B Z O TN, R BIRInALRGITrE S Tx
IF—REOENDHENKE N, £, IIHERE
18 & FEAEE QMBI EICBED D GWRNS IE
WISHREICR D, I X T, AFITBIT 200580
BOHMEREIOIE BRI S I5EIE, TNEREEREDO R, <

HUTPES BB, L TreBEozhsnsE
ARSI N, BHEENOREERFI SN 2 &N
EZnolz. LnLans, %32 s OMAR&R
25 NS BIFSEIC K o THH % O BhakkRE R 15
O EIR 2D D T T, REREERIOE
FHEHZIRET 2 Z ENAERICARZ DTN E
EZD.

SEHK

1) Pierson RA, Ginther OJ. Follicular populations during the
estrous cycle in heifers. II. Influence of right and left sides
and intraovarian effect of the corpus luteum. Anim Reprod
Sci, 14, 177-186 (1987)

2) Savio JD, Boland MP, Hynes N, Roche JF. Resumption of
follicular activity in the early post-partum period of dairy
cows. J Reprod Fertil, 88, 569-579 (1990)

3) Sirois J, Fortune JE. Ovarian follicular dynamics during the
estrous cycle in heifers monitored by real-time ultrasonography.
Biol Reprod, 39, 308-317 (1988)

4) Ireland JJ, Mihm M, Austin E, Diskin MG, Roche JF.
Historical perspective of turnover of dominant follicles
during the bovine estrous cycle: Key concepts, studies,
advancements, and terms. J Dairy Sci. 83, 1648—-1658
(2000)

5) Sakaguchi M, Sasamoto Y, Suzuki T, Takahashi Y, Yamada Y.

—139—



EWREEMAR® BeE4 S

5 4E10AH

6)

7)

8)

9)

10)

11

12)

13)

14)

15)

16)

17)

18)

19)

20)

Postpartum ovarian follicular dynamics and estrous activity
in lactating dairy cows. J Dairy Sci. 87, 2114-2121 (2004)
Lucy MC. Mechanisms linking nutrition and reproduction in
postpartum cows. Reprod, 61 (Suppl.), 415-427 (2003)
Marion GB, Gier HT. Factors affecting bovine ovarian
activity after parturition. J Anim Sci, 27, 1621-1626
(1968)
Morrow D, Roberts S, McEntee K, Gray H. Postpartum
ovarian activity and uterine involution in dairy cattle. ] Am
Vet Med Assoc, 149, 1596—-1609 (1966)
Darwash AO, Lamming GE, Woolliams JA. The phenotypic
association between the interval to post-partum ovulation and
traditional measures of fertility in dairy cattle. Anim Sci, 65,
9-16 (1997a)
Fonseca FA, Britt JH, McDaniel BT, Wilk JC, Rakes AH.
Reproductive traits of Holsteins and Jerseys. Effects of age,
milk yield, and clinical abnormalities on involution of cervix
and uterus, ovulation, estrous cycles, detection of estrus,
conception rate, and days open. J Dairy Sci, 66, 1128-1147
(1983)
Lucy MC. ADSA foundation scholar award reproductive loss
in high-producing dairy cattle: Where will it end? J Dairy Sci,
84, 1277-1293 (2001)
Galvao KN, Frajblat M, Butler WR, Brittin SB, Guard CL,
Gilbert RO. Effect of early postpartum ovulation on fertility
in dairy cows. Reprod Domest Anim, 45, 207-211 (2010)
Kawashima C, Kaneko E, Amaya Montoya C, Matsui M,
Yamagishi N, Matsunaga N, Ishii M, Kida K, Miyake Y,
Miyamoto A. Relationship between the first ovulation within
three weeks postpartum and subsequent ovarian cycles and
fertility in high producing dairy cows. J Reprod Dev, 52, 479
—486 (2006)
Smith MCA, Wallace JM. Influence of early post parturn
ovulation on the re-establishment of pregnancy in multiparous
and primiparous dairy cattle. Reprod Fertil Dev, 10, 207-216
(1998)
Sakaguchi M, Kusaka H, Yamazaki T. Seasonality in
resumption of ovarian activity and reproductive performance
of postpartum Holstein cows. J Reprod Dev, 69, 25-31
(2023)
Lewis GS. Symposium: Health problems of the postpartum
cow: Uterine health and disorders. J Dairy Sci, 80, 984—994
(1997)
Tucker HA. Seasonality in cattle. Theriogenology, 17, 53—-59
(1982)
Hansen PJ, Hauser ER. Photoperiodic alteration of postpartum
reproductive function on suckled cows. Theriogenology, 22,
1-14 (1984)
Beam SW, Butler WR. Energy balance and ovarian follicle
development prior to the first ovulation postpartum in dairy
cows receiving three levels of dietary fat. Biol Reprod, 56,
133-142 (1997)
Bauman DE, Bruce Currie W. Partitioning of nutrients during

pregnancy and lactation: A review of mechanisms involving

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

—140—

homeostasis and homeorhesis. J Dairy Sci, 63, 1514—1529
(1980)
Beam SW. Follicular development in postpartum cattle:
Effects of energy balance and dietary lipid. Ph.D. Diss.
Cornell Univ. Ithaca, NY. (1995)
Lucy MC, Staples CR, Thatcher WW, Erickson PS, Cleale
RM, Firkins JL, Clark JH, Murphy MR, Brodie BO. Influence
of diet composition, dry-matter intake, milk production and
energy balance on time of post-partum ovulation and fertility
in dairy cows. Anim Prod, 54, 323-331 (1992)
Tanaka T, Arai M, Ohtani S, Uemura S, Kuroiwa T, Kim S,
Kamomae H. Influence of parity on follicular dynamics and
resumption of ovarian cycle in postpartum dairy cows. Anim
Reprod Sci, 108, 134—-143 (2008)
Nation DP, Burke CR, Rhodes FM, Macmillan KL. The inter-
ovarian distribution of dominant follicles is influenced by the
location of the corpus luteum of pregnancy. Anim Reprod
Sci, 56, 169-176 (1999)
Kusaka H, Miura H, Kikuchi M, Sakaguchi M. Relationship
between the side of pregnancy and side of subsequent ovarian
activity during the early postpartum period in lactating dairy
cows. J Reprod Dev, 64, 7-14 (2018)
Foote WD, Peterson DW. Relationships between side of
pregnancy and side of subsequent ovarian activities in beef
and dairy cattle. J Reprod Fertil, 16, 415-421 (1968)
Saiduddin S, Riesen JW, Tyler WJ, Casida LE. Some carry-
over effects of pregnancy on post-partum ovarian function in
the cow. J Dairy Sci, 50, 1846—1847 (1967)
Bridges PJ, Taft R, Lewis PE, Wagner WR, Inskeep EK.
Effect of the previously gravid uterine horn and postpartum
interval on follicular diameter and conception rate in beef
cows treated with estradiol benzoate and progesterone. J
Anim Sci, 78, 2172-2176 (2000)
Sheldon IM, Noakes DE, Dobson H. The influence of ovarian
activity and uterine involution determined by ultrasonography
on subsequent reproductive performance of dairy cows.
Theriogenology, 54, 409—-419 (2000)
Morton JM, Auldist MJ, Douglas ML, Macmillan KL.
Associations between milk protein concentration, milk yield,
and reproductive performance in dairy cows. J Dairy Sci, 99,
10033-10043 (2016)
Reksen O, Havrevoll @, Gréhn YT, Bolstad T, Waldmann A,
Ropstad E. Relationships among body condition score, milk
constituents, and postpartum luteal function in Norwegian
dairy cows. J Dairy Sci, 85, 1406—1415 (2002)



