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Abstract

Experiment I Estrous cycle. This may be the first time that split estrus in
goats was reported and reccommended to involve in classification the types
of estrous cycle. Two or more consecutive estrus with each cycle (estrous
period + non-receptive period) of less than 8 days were classified as split
estrus. Two hundred and nineteen estrous cycles of 30 female goats
occurring from July 1995 to February 1996 were observed. Sixty nine cases
were classed as split estrus with an average length of cycles of 4.75+1.79
days were reported, and only 150 cases classed as real esirous cycles.
These 150 real estrous cycles included 30 cycles with split estrus (estrous
cycle which followed the split estrus) and 120 cycles with non-split estrus.
Thirty cycles with split estrus were classified in 8 short cycles (8 -1 7days),
14 normal cycles (17-25 days) and 8 long cycles (>25 days) with (he
average length of cycles 13.5042.07, 21.14+1.75 and 32.38+6.59 days,
respectively. One hundred and twenty cycles with non-split estrus were
classified in 18 shoit cycles (8-<17 days), 59 normal cycles (17-25 days)
and 43 long cycles (>25 days) with the average length of cycles
11.50+3.02, 21.83+2.03 and 53.81+31.14 days, respectively. Different

periods within the cycles with non-split estrus were investigated statistically,
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The difference of proestrous periods among short (5.65+8.93 hrs), normal
(14.16424.26 hrs) and long cycles (13.35+13.77 hrs) was not significant
(P>0.05). Estrous periods of short (21,76+16.48 hrs), normal (23.64+12.86
hrs) and long cycles (22.03+13.86 hrs) showed non-significant difference
(P>0.08). Metestrous periods of short (20.10+22.36 hrs), normal
(19.03113.45 hrs) and long cycles (18.59+10.79 hrs) were not different
(P>0.05). Significant differences (P<0.05) were found among diestrous
periods of short (224.90+77.94 hrs or 9.37 days), normal (470.56+51.70 hrs
or 19.61 days) and long cycles (1,220,92+755.67 hrs or 50.87 days). In
addition, among each type of estrous cycle (short, normal, long and all types
of average cycles), the period of diestrus was highly significantly (P<0.01)
longer than that of proestrus, estrus and metestrus, however, the periods of
proestrus, estrus and metestrus had non-significant differences (P>0.05),

In this study, 38 split estrus which included of 27 cases (71.05 %)
with 2 consecutive estrus, 5 cases (13.16 %) with 3 consecutive estrus, 5
cases (13.16 %) with 4 consecutive estrus and 1 case (2.63 %) with more
than 4 consecutive estrus, were observed. By laparoscopy practiced in 5
females (with 2 consecutive estrus events), 4 does ovulated following the

first estrus and 1 doe ovulated after the second esltrus.

Experiment II. Superovulation induced by PMSG. Twenty-four female goats
were equally allocated to 3 groups (8 does per group). Goats in group 1
were used as a control group. Each animal in group 2 and 3 received, on
day 16 of their estrous cycle, a subcutaneous injection of 400 1U PMSG and
400 IU PMSG + 200 IU HCG, respectively. When the doe came on estrus, it

was mated with a fertile buck and laparoscopy was performed later on day 8



of its cycle. The result showed that the interval from hormone injection to
manifestation of estrus in group 2 (106.74+51,91 hrs) and 3 (138.00+30.77
hrs) was not significantly different (P>0.05). The durations of estrus were not
significantly different (P>0.05) among groups (19.41+10.10, 33.87+12.92
and 21.66+12.86 hrs in group 1, 2 and 3, respectively.) Averages for
number of CL per doe were 2.38+0.74, 4.37+3.29 and 4.38+3.62 in group 1,
2 and 3, respectively. After classification the size of follicles found based on
their diameters, the proportions of small (0.2-<0.4 cm.), middle (0.4-0.5 cm.)
and large follicles (>0.5 cm.) were not significantly different (P>0.05) among
3 groups.

According to this experiment, 8 does in group 1 (control) were
mated that resulted in 1 doe was dead after laparoscopy, 1 doe returned to
estrus, 2 does gave abortions and 4 does gave kiddings (2 kids per doe, 7
kids alive and 1 stiliborn }. In group 2 (PMSG) 1 doe did not come on estrus,
7 does were mated, resulting in 5 does returned to estrus, 1 doe without
returned to estrus but no kidding and only 1 doe gave kidding (2 alive and 1
stillborn). In group 3 (PMSG+HCG), 6 does came on estrus while only 5
does were mated that'resulted in 4 does returned to eslrus and 1 doe

without returned to estrus but gave no kid.
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Corpus Albican
Corpus Luteum
Follicle Stimulating Hormone

Gonadotropin Releasing Hormone

- Human Chorionic Gonadotropin

Luteinizing Hormone

Prostaglandin F,e

Pregnant Mare Serum Gonadotropin
International Unit
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&3 ar
1. 25aun15tdudm (estrous cycle)

2 .
naud nresunzasBuiiaunsidngiugnn  tnadanaldann
=y =1 I=I ar ] 1 ] = ) ot L)
woEnssnnndludaiiuansdnenrainisineg i fesles  Redeiu nesinua
i - < ::‘ = s [ g =
tae nanseange] viraludamy aduaswdnieuanliuon seneawniy 313
uaddu anafivuianluseenuiandasasnn Sulesanlimeuautiu Wagal
o dll H ot - = 1 -=4° o 9/20’ Q- = =
Tusiaau ldaulatiuemng usrluwslnefidadslfinug vrissiinananuuan
a9 (A3de, 2531)
= . a Y 4 oa
weaunadudn wunede  dosmaiszwinanindludansmiiaienig
1 z’ ] ‘=d [ [] P i ?:J
udalusinsesiely Wadndmedialalldagluszminanasisfias (Campbell and
Lasley, 1977) Mackenzie (1980) nanatisassaunisiludeaaaunzdngninliizu
sulaagasing FSH annseanlfanasdonmiin Wnssfuialdflinsedgy
¥ mg t =] A:J U Qs =y <5 -
resnszihyldaednsnie uaslurneiinsselisn sy fasudnaa il
2 Al = L7 o
estrogen aanun dsnaliunsiansnisiiudsn Aadlannudianisuazaensunig
. . o o x 4 :
nanfugaInvawne  Wansvigldmdgyauldnnailndianiud  senldaues
dountihfazu@ngafiug LH aanusinlinssideldunndsesld (ova) anesan
' 1:! 1 :,'z o ) cj
1 (ovulation) msanszileldhiinnsanasldeanliudariuas W aaly iy
. Jd oA . .
Corpus luteum (CL) NN RARLATARED T progesterone CL azAdat
G[I ! -2 % z‘:’ s o d] -’
dasvazaaiuiladezanns 10 §u wasanmiu CL azdasaastuly bla cL dedy
liviataliuds sefluw FsH annsenlianesdnmiihignudiaann wasiu
dingassautndsalyl |
Asdy (2531) na1997 wseunsdiudmaatunelaeialdazeng
. o . .
Uszanns 18-21 Ju Tneasseunisiudnaasunslwan¥an (tropical climate) &

1A
nsinamrasitldurelisssaunindludanseniisll annsesiuses Suttivotin
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LazAnE (1991) MinnsAnmBesnisanldaesunsiugiuiiasing wiudafeld
=t H 5'/ 4 o’ . cj 1 1 ' .
mmtmzuma‘mnmma@mmﬂ awduunshegdluareugy (temperate’ climate)
mmw@um?tﬂué’mLamﬂumqq@m@ﬁuwuﬁ An lutdaamglulidauazng
ﬁmqmmu (34, 2531) ’
Bearden WAz Fuquay (1984) na1991 a9saumsiiudnaasdnding
Wegnsnrautiaaanidly 4 svay Aa
P . .
proestrus  (uszaehiinnsaanawas CL finliseduzesluuy
progesterone aaRAY uariinislatgyresnszideldatnegands tnstlaneved
] o e k1 wey .
svazligailuu estrogen arilisvitigsau denaliilinisuansaenuamginssunis
Lﬂuﬁﬂiumu luuneilszeizinaniuda proestrus {1119zaN04 2-3 Juy
estrus (fusze wﬁ’mmﬁLuﬂﬂfamummauwuqmnmm 2a
einfia s gty luneTlszazaanludasinulezanng 30-40 Falu
metestrus  Wuszazaateannalludn  dndimadislloaniu
X ‘:v 'S L o o ) ~f HWia .3;' c’i" v:!i’si
nsnanRuganFagansall luunzlinsanldiistulusreril wazszaziiinan
wdLlsennng 2-3 1
:i -4 1 d:J =y
 diestrus iussazniinnsiianuaes CL adadun fnvsudn
L4 w o
aafluu progesterone Wavdaslateaasssaziifinisdanaans CL Ussurnedid
16-17 28999aumaiivdn dufuszasinanludos diestrus Tasunsaziinony
an9tavanm 13-15 Ju |
' 44 a .
asaunnifiudareune wenanaziiaasaunmaiiudaidnfinga ¢
; o = Y
fissewdunsiisssaunadudaiduwuuseudy (short cycle) uazaesay
N . ‘J °
217 (long cycle) Anfag ANILNUILIEE wazANY (2535) TanisAnt
ar f’éll = ¥ [ Zf e=f
wweugNuHesng wudt anasreunndudnsonvianns 422 ae9au daonu
tnaasaarauniludnung (17-25 51) 1aRe 21.25:+0.52 §34 411493 230 99

> Lo mI ot o
79 WUUNTaUdN (2-15 91) ﬁﬂ‘)’]ﬂJﬂ']’JL‘ﬂﬁ?J 7.156:+0.86 U 2 1UIU 60 24991
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mnma‘ﬁﬂmqw@ummﬂuﬁmmuwzﬁuﬁfﬁmﬁmﬂaﬂﬂuzﬁma
Cerbito UAZANY (1995) $1E9NUSIANNUNENARBITAMNASIN 32 f uwe
21494 10 Fa (31.2 wefidud) ueassssauniadiudauuuin® (21.7+1.2 4w
atadiaNe LaTUNEAION 22 69 (68.8 Wasidud) wamararaunatiugn
atnsllasingae Aefifauuunssend (6.941.7 Ju) aesautn® (21.4+1.1 §1)
HATI9TaLEND (34.542.9 )

23Wﬁ"uimmzﬁufﬁmﬁ@wmﬂs::mﬁmmm@@h Aseud d99
saun1aliudand (21 4u) aasandy (14-18 F1) Laz2450UE12 (23 53) Anenau
4 (Leyva-Ocariz et al., 1995)

Cerbito #azAMy (1995) P9I frazavesnaludnaadune
haseunialudauuinsend Sezazoaininiiuda (17.542.5 3.} ne

I A =y
nd1vaaunENdasaulng (27.3+2.9 Ta.) WAYI9IELENT (24.242.9 G1l.)
2. maviudanuuiinaswnen (split estrus)

=J | 1 1 d‘
AINNITHTIUANAITNH NN WU L Hn9sa9uEasntsliude
f o ) i = 9 r-s‘ ] =
wuviinsfinantuune udasnuirsiistsnuluiussgns Hmeaudn madie
= 3 il ot 2 gl p i | [+1 dJ = =y 4 T
nsiludanuuiiniswnantuwivisldnasudluEesiadnd  dneozaeanisidin
danuudl azfinndudnluanuen udmudaaszosin wasaINssasnauun
udatn Siimadudasiaseiumansen fesfamanisaliduiladuiily ns
N o A ¥ ol ] ar Y | 5 t
winywanaesnsuigldluangniinailudauuuiinisdineniiu tesafawudn
H n:J-:al = o &%’ [+ & ar = o

nszitzlaninismsyimunduludasanusnaasniniudn  fdasiinnsimu
o o o = L o W ¥
sie lUnasanisidudmuuuiinisdnen audinisuanesnltannisls wasluunaass

& ' dJ t £ 3 ] 1 (3
Awudn Wadludaenusniinesulielivasusnieboydunn wiliunneantlainis



oo ] . ar i}/ 1 (YN =Y ar 49( = =f
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4. magnildianisanlduinndrinilagld PMSG (Superovulation induced

by PMSG)

4.1 gafluu PMSG

| PMSG Lﬂl&ﬂ@ﬁﬂ%“f@ﬂﬂ%ﬂiﬂﬂﬁ@ﬁﬁdﬂiﬁﬂ‘ﬂ'ﬂﬁLLﬂﬁ’]ﬁﬁﬂﬁﬂ%ﬂﬁ@x‘l
sewdn9 60-90 T Taded@imunalszanns 40-125 $alus (Hunter, 1980) tileq
andianautiinaaiiily glycoprotein 34 sialic acid udhusznaveyly
Usinaimnn PMSG smiinfingneseflin FSH Ae nssiuseldldfnissy
R IEEARIEAR | Lm:ﬁqﬁﬁm@a LH agianies (Hafez, 1980) Armstrong Way
Atz (1983a) na1edn Hinstin PMSG anldlunisdniinlfiantsanlasnnnd

E 2
Unfl faudninasesluiesl jiFnsuazadnd

4.2 neanldanatniinaznasentdinndiuniliwne

A AR RLTIEInRunEdSnsntsante (ovulation rate:
waanadludausiazafillinnives) 1.8 Tuunwefugun (Pendleton et al.,
1992) 1.72 Tuuweiug Boer (Greyling and Van Niekerk, 1990) uay 1.57 ‘Lis_.
WHEHg West African dwarf (Akusu and Egbunike, 1990) AmFuuweiug
Jamunapari §i§msmisanldeds 155 (Wani. 1989) LATANNIIENTEY
Chemineau UazAMT (1992) WuduWeWUg French Alpine ﬁwmamiwﬁwq@
Fautanguunauazdnliegluanin temperate (s 8-16 9a. slaf) uay
tropical (1ae 11-13 9. slady) Aemsinsanldeds 1.87 uaz 1.74
fdu nsdnilAantsanldunndntUnfidan PMSG wlduneiingnsnismn
el anna %aﬁmmmﬁgﬂwﬁwﬁ%mm 3.0 84 13.0 (Cameron et al., 1988
Goel and Agrawal, 1990 ; Mani and Vadnere, 1989 : rPendieton et al,, 1992 ;
Ryot and Vadnere, 1991 ; Sukhato ef al,, 1991 ; Wani et- al., 1990)



i1

4.3 mnauazasnsld PMSG Tunsdninlsifianissnlduinndndni

feemn PMSG flesaidnflenauny Seanunsaldaniiesniaiiens
Heanediagsnlfifanieanldunnndaungild (Famaed, 2530 wax Alfuraiji ef al.,
1993) TUIATBY PMSG aqUannAflilumane see agnunsldfaglumna
Uszanns 400-1,000 1U Tne@mdinndnuilesde lgRom (Mani and Vadnere,
1989 ; Pendleton et al., 1992 ; Ritar et al., 1984 ; Sukhato et al., 1991) %\3
Sukhato uazAME (1991) NA1991 WA PMSG ﬁ%ﬁmmﬂﬁuﬂgﬁ’u g
WA uazinATe N Ao

AMNHANNINARBAUDS Ritar WATAMY (1984) 3184797 TUNAUBY
PMSG Slanudaiusiusasmnsanldlumsingludaaflililiun  Feluuas
uenngnsALie tnewuddlefinaneees PMSG ‘Lﬁzgﬁu (200, 400 uaz

o [ 1q' 3 ] g o ee
600 1U) Hnanldensannsan lifisms winsesius Alfuraiji WazADLE (1993)

b

I - L cl =
Wisnaamdn asduduaes PMSG Aiguiiussifinemsny enaaifuanuig
37 k4 o § ,%’ =t :,, A o o a o <
Wiansnszdunisadysesnsziuhsldgdnafoniimdaniiindudauasil
t ?/ o L N ‘g ?J cﬁl
meanldluda dainldfedusaflun estradiol178 gethdnasmildag uaz

0 27 o = 2y ay e f ° %
anaazi i waesdntslenldldawaiaziansdratan

4.4 daanarlusswirassaunadludaimnsandviunisin PMSG dedniin
Tnansanldunnnddns

nsdnzeflnddnmi B aneanlduanndrndlFutuneaastinly

499l CL fdsdang (Pintado ef al., 1996) Ishwar W&y Memon (1996) A9

mﬁnm?ﬁugjummmsﬁ’nﬁﬂﬁtﬁmms‘mn‘Lﬂimnm’qﬂnﬁ‘luuwﬂ%’uﬁ’nmmﬁm

fututula dufudasnansesmsseumailudaimunzaniunisis PMSG el

nasdnvilfiRansanldunnndndnilidati ffuuiihinaesaaldudle 5 S

| = LN 3 ' i PR \ &
raufaziineanly azinlilafinisnevauessiesesluumign wezdnlugaadisl
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NITAAILI89 CL sefuaasiuu progesterone BuARsaaf aawazitdaaRiTingg

=y 4 At ‘J
snyaaInszidizla (Sorensen, 1979) ugmefanIng 3

Multiple
ovulations
Estrus
Ovuletion

ASntaa e
N

—

12 345 6 7 8 910 {4 14 16 f8 20

o 54
Junvassaunmisitiudn

P o 4 o e P 1 ' =
AnH 3 wanfiwmsnzanlunisan PMSG watnunldmiianiseanldunnngidni

Tula

4 .
NN AaLLasaIN Sorensen (1979)
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ANNINENIUIBY Sukhato WazAnE (1991) Finnisan PMSG 1dun
Wl 15-16 aesnerauniauda widn unsilsnsnisanldiede 11.2

anannidelinenulinsumasesdiiinsin PMse Tuszeiziyg
(f?uﬁ 3-5) WAYTYEZNANN (é’uﬁj 7-15) 9940998 UNTLIUAR (ANNdng PGF ¢ LAY
HCG # 2 TreY) WU slavnnsiin PMSG Ui 3.5 T89999UN19 e
uhzddruadldfinniade 13.0 Fsnnndnfiiinein PMSG st 7-15 U494
saunsuiludn Seildnsmnisnnldiae 2.3 (Wani ef al., 1990)
4.6 1314 PMSG saufueslin HCG waraefluuiaiu edudssAvdnm

Tunsdninlfiianisantdninndndng

nsldaaslun PMSG saufuaesluy HCG TumsdnilEiianasen
lsnndund Wunafisdnne oL ld (ova) wasidswislefmunzaslunig
Feteln (Ishwar and Memon, 1996) HCG Lﬂua@ﬂm%%qmnsnmmmﬁqﬁéfﬁ
nssrt Fenuflsziugegmlssunoidiland 9-12 seanisdapss fRnugNTRng
il glycoprotein (§umn, 2536) HCG Tutiiiedne LH fevinldnswie
liusldunndanddenldeansn SrequaniPduiidddiing Heo wnld
saufugefluuiiinnednin ldAnnemnldunndndnd Wy PMSG (Sorensen,
1979)

wananiy aﬂﬁuuﬁfséuj 1y PGF,q, , progesterone 58 GnRH fii]
nsanldsaniuaeflun PMSG efislsz@vanawlunisdninlddantsen
ldsnnndnn@sendui (Cameron et al., 1988 Ryot and Vadnere, 1991 ;
Sukhato et al., 1991)

patasnsini i ansmnldunnndrdniluunelagld PMSG ann
N1INAABITDY Sukhato wazANE (1991) fifnn9an PMSG 11n 1,000 IU 19

i & o’ A 3 o/
wniknzWug Saanen Twiui 15 vive 16 sestesaunisidudn udadn 2 i 2edn
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97 f D= < i3 1 ::} o i o 1:1 o
NG PG, Ay 10 Hadndu uavinnaifiuld finnainFelaluiuh 7 uds

| o -
AMNAUNZHAAINIATURR HANINARBIUAAIAINITIIN 1

d [-74 1T e ) g GA o
A9 1 nsmevdueareild snenisantd wazdaunildnlasunisnanuas

3 ol A
Tdldfuntsuanilefndon PMSG

I

9’ ;:J hd [ 0 1:5 o & |A 1
WASHIR Auan CL anuwqunsszld  dnuoulenléty  suawlddiells

Maifinnsanld NTHEN Funsnas

1 5 - 2 -

2 13 1 10 -

3 24 3 2 15

4 8 i : 3 1

5 6 4 5 1
794 (%)  56(87.5) 8(12.5) 22(56.4) 17(43.6)

whnsloud  11.2 16 44 3.4

fn7: Sukhato warAndy (1991)
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CJ ’ I I‘:J )
AMNEN39R 1 aztiulddn nevhyldfnauguassesadinyg PMSG
c‘:,/ cJa::f 3 L Mo z=! t [ [ 7E] la} 3
snuvianinisan lduazlianldiifmeanyindy 12.8 vlae wazldaruauldnansde
11 e o I l‘:‘] L= Q/?-,/ (L] |4=j =y
WAL 11.2 Was uazandnuanlafanauaziiv iy nuddildignuasian
; « y , v od e A
iy 56.4 wWefidusl wanannilazuiulsdaunesion 3 Hauan CL gevign Aa 24
] ¥ i’:’ 3 L] o 1 L :’.” A
cL wagnunsawiulaldes 17 Wag denudafldldsunnsuanuad 2 Waswaly 7
2
=y T 1 ‘4 |24
huduil Sukhato uazaniz (1991) afunadnihazilanmnurainnishiilidnm
neanliafiszing azinldldaadnanisuanfiouazenaazaiesaiiuuill
I [=1 = A t::[ & = 1 -
WHNzaNdeeNUsle waznanaauisaswsNLie lunatinla
Ryot Way Vadnere (1991) mnisvasedivunssiunie Tneiley
~ ! = ¥ el ‘ P 3
Weltpaszudnansanlazlian progesterone naufiazannsson PMSG Hay

3¢ o =
HCG Ianadnansliupnsen 2

d Qs [ IEJ -] ICI o 4:}
A1919% 2 Fmannganta aruautainy wazilefidgudlan e unsaanlsuned

W e P VY VoA v
L@?UﬂQ?@ﬂLLﬂ;INﬁﬂmQﬂ progesterone NBUNATAANTINAEY PMSG

WAy HCG
ANWnIZNANE Progesterone + PMSG + HCG PMSG + HCG
Amsnizenld 16.33 11,33
. o
Anvauldiingy 9.67 | 8.00
& 3 |a’ v
wefidudlanlasunisuay 72.1 75.4

fan: Faulasann Ryot Way Vadnere (1991)
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o G v e W o ol T
Benzidiulidndnsnisentdiasunsidauazli@ndan progesterone

=g x:J‘

o vy o |Ai ﬁ' 3 |¢4 %4 Ici <
TAane 16.33 way 11.33 Auasy auaulannudadelainnannsele sy

% -=I [=1) =4 '3 t-::j ar
Liludun 3-5 wean1aiiudn i 9.67 waz 8.00 Was uazwlafiSusaaslaildsy
nseaslili 72.1 uaz 75.4 wWafidud

A Q vy o
AINIUNIUTBY Cameron UWazAMY (1988) Avnimaaasdninley
= o 1 = = 1 H fed
Wiannsanlunnnddnfiluuwe feral goats 1aveaamsde feunaaedldiings
tbl 9 as’ y
wiienih e iinadludanfauiulaeld progesterone Wnliludasaaaniey
el o 1 [ c:} -
1981 16 Fu udannisan PMSG Mununeneuhazien progesterone aan 2 41
g
wasnduwilunweaandly 2 ngu nguusnldifunguuBauiiieulsifinsia
. o e
GnRH daungi 2 an GnRH lsim&sanniitan progesterone aanuda 20 431, na
y T
nanesasrudl unslungunldiunisia PMSG uazmudng GnRH aziinasan
. . v ¥
Tabnnelu 54 F9lue ndsanniiten progesterone Alddnliludasnaenaan te 91
& & i ar CJ ot 1 3 ¥
wafidud aauiuuneildiunisindon PMSG Wasedraien asfianil
=] [ td ar =f 1 B ci 3 :Jl 4o =
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