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I a l11 vcr) gratclill to 111) .llhl r. I>r. \Ierlll)chu I el'~·:1. I r hr trr t nd III II ulOll 101/0\\ up 

in each step l)r il11plcl11 'Ill. til n (I thc tud) pro;' t <In I Iin.t1i/ati n Ihr Ih' 1 h • 

contribu tion laid b) PI lie I 'lg.1 Ikh..II1.1 111 ~ll11ll1'l1tlll" alld eUffel-ti /1 r thl Ih . I .1 \\e11 

a cncouragemcn t 01'111) I' alch ellc!ea\or" \\rt ,11 0 in\llhl<lblc. 

I am al 0 vcr) grateful tl Ill/icc or school or graduate tudics lor e\'cr) 0 tcr I h \ e r he b [h 

morally, materia II) and linaneiall). \\ ilh oul \\ hich I couldn'l ha\ e bcen able 10 a hI '\ ' Ilwiorit) 

of my dream during m) sla) al ddis baba lJnhersil). "he financial nlributi n liD" 

AR E II projec t \\as also or paramount importance ttl(' harmonious 'ompleli nor proj' 

from prov iding the ultra~llund machIne to cIl\clage Ilrdinerent e.\pcn e ne oded / r Ill) Iud) 
period. 

I would li~c 10 Ihan/.; sta""mcmbcrs or flllcrnatillnal /)nnkc) Prolection '/ rust _pI! h1l1) Dr. A)cle 

Gilache\\ and Dr /'eslil)e 1erga lor Ihcir unrcscl"\ed Cfll)rts 111 managcmcnt orjcnnic u cd a 

well a provision of rclercllce materials nectled Illr the stud). 

M) spe l.llthall/.; is al"'l1 Illr Ato Ilica Wakiolc. Mo i'llscph hernct. Ato Id~on/1'/1 r d. and 

Alo Ta)c [) in~lI /()r their lInresencd cf/(lrls and c\cr \\il!in::;: ,.r to assi I me luring Ih a Illal 

Iud) whi h lakes grealer pari lor s\\celness 01 the long stud) /i.1I1o\\ lip. 
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erial uitrasonogrdphie IlId) \\,1 elll1dtlCIl'd III 11111 'Jellllle .rged _I 

2007 to pri I. 200S \\ ilh Ih' bj .. ti, c 01 ehdra lell/lllg )\ .Irian I IIi ul r 

mani festa tion under IItr lied IIwnllgeI11l.:nt. 'I he j 'nnie 

'Illb 'r 

Iru 

n hd) and 
concentrate, regularl ) \\ ,Itel cd .Intl \\ en.: nol \\ ork in I luring the tll I). 0\ arian folll Ii, it) 

was determined from numb'l .lIld si/c distribu tion 01 lolliclcs, ".Ti~th ot inter \ulat r. intcnal, 

growth rate of preO\ ulatol) I()II ic ics. tI iUl11ekr of' lolliclcs at thc onsct of c tru of 

ovulation . E tru s man i Il:stat ions \\ crc charactcri/ ctl 1I 

mean (± D) nu mbcr l I' Il)lIicic dClcctcd pCI' O\ar) \\lI 
I he 

2.2 -(ran"c 1 -16) \\ Ilh i/c 
ranging from 2.XXI11I11 tn 1-11\1111.1 hc I\1C;1Il ( \/)) Sl/e of' Illlliele CIIL'ountered at the Oil et 01' 

e trllS \\ as 2:,9 .1.7 111111 (range 20.9 - '-1,-1) \\hlle that of' thc preo\Lllat r) lolli I, at _I d.) 

before ovulat ion \\as _'(I.X I .7H1ll111 I he meall ( ", 1)) inte,\)\lllator) intcndl, c trll ani 

e trou cy Ie le ngth \\en.: 2-.-1 3.6: 7.8-12.99 and 2-1.22 7.-13 da)s re pel:ti\el), Ihe mean ( 

D) gro\\th ra te or the pn.:O\ ulatory follicle ancr tla~ of di\l.:rgenee, \\ hieh 1l:1I n _,' da) I 'I' n: 

ovulation \\ as 1.89 O.331\1Illfda\ (/> 0.00 I). Follicles \\ere kllo\\ n to gr \\ III han 

constituting t\\ O or more \\ a\ co., erulll progesterone rrolile It)IIO\\ 'd th ~ ,III' p.llIcrn r 
ovarian d) nam ics \\ ith peak \ ;1Iues being lietected during mid lut." .. pha c. 'enrrll pro" ' terOIl ' 

as a} revealed blooli prll!,!csterone proti les of' < 1.0 Il!.! ml tluring cstrus and up t lin" 1111 during 

mid -luteal phasc \\hkh Ila ... sho\\nthe preSl'l1ce oI'O\··:·;.I.le)elicit) through ut the tud peril d 

with pattern 10 llo\\ ing 1{)lIicular d)namics. lajont) (8~.1-I%) "rthe estrus Illanitc tatl n \\erl.! 

signilicantl) (r ~O.OO-) ,hslleiated \\ ith 0\ ulatllllls. !lod) conditioll \\as po Iti\d) 'orr 'I,ll 'd (r 

O. -~, p, 0.00 I ) \\ illl till' dlall1etcl or the prel)\ Ulatlll) I( lIicll: and IH.:g.lli\ eI) \\ ith th ' Ilumb 'r 

follicle per ovar) (p (J.DI). !-stnls kngth \\a also I;Hllld to be p iti\l.!l) rr~lated t ii' or 
preo lrlator) roll ick al {lllwt or e trll'" (I () "_, P !l.W .Ill 1 llen.lli\e/) 'orr'l.lled til 

interovulator) lI11er\ al {I -0.: X, p (J,O:). (h arian lollil:lIlar d) n.II11IC 111 jenni ' 

equine prototype \\ ith subtle ditlerelll:cs. In I,; Iltra I tl pre\ iou rep rt 

under traditional management ) slem ,thi tud) nlirmc I a 

•• the n:I,lli, .1I1d 
improve the ova ri an acti\ it). 1100\e\ cr. it still remalll 

individual effects of l11<1n.r!!el1lelll 1.lI:tor It Il IIi 'lIl,\I .1 ti\ 11). 

Ke wo rd : E trou \ Ie Jennie 0\ lilian Il IIkulll .Idi\ it) 

VIII 
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1.1 lH )Ol( 1)( 

Eth iopia. with I! limalc ! 

10 ( hlna ( larkc) and 

tor c cry 100 pcoph: (I 

- 11111 h 11 h ad . ()\\ n 

\( ) ) I hc P 'I • pll dl In 

(). 11
)1\1) , \\ hlch I pllll1.lhl 111\' nllhe IlIgh • Il1Itr 

There is li llie doubl Ihal Ih 'd 1Ikc) h,1\ c III I (111) I 'cn III I u c! but .11 

nl) n 

nk' 

III Ih • \\ 1IIId 

0101 

in hi story. In pi tc 01 Ih' 1,1 I th,1l thc) hah' "'pl!nt hUl1drl!d 01 )car a h rd \\ rklll' Iricnd f 

man, relativel) litt le allCIl1pt ha ... bccn mauc to ... tud) ,111) aspcct or its bioi g. In Hhl 1
1
•
1
, unlik ' 

their wide-ranging role in thc national ceo 110m) . d( I1kc) s arc among thl! mo t negl' I' ic 

of livestock \\ ith \cr) lillie (r no Intcrkn:ncl! i1l IInprO\ ing th'ir produ li\ il) III I rill of 

brccd ing. nutrilion ,lIld hc,lIlh l11anagclllcnl ()n Ih' 01111",11'). :'Ule or n ompldilll h.1\ c b' n 

rai sed against thcir n:pmductl\e 1~lilure ... cOlllp;rred til callie \\11\.:re c\aggcralcd I 

poor managcmelll ... clH:nh:.... I he que ... tilln :Iri ... e \\ hethcr donkc) arc rc i lalll I c\ 'r' 

em irol11l1 cntal conditions ... uch a... nl1trill011:l1 cil-Idngcment... to bcha\ c norma II) in Iheir 

reproductivc pertonna11l.:e or else parameters an.: not \\orrie I a~' ~I' I\hile thl! il1lpa I lill c i 1'1. 

For in stancl!, 1ll111l1!1'llUs llb ... cl\ :II ions Clllllinll Ihal III :111110"1 all ca . d like) ml! 1'1\ In I r,lg' 

for thel1l sc!\ c" \\ hCIl IWI \\Ill"h.illl..!, 1'01' Illll I 1)1' th' lilllC Ihl!) gencr,ill) mall1l"l11 II d b d) 

condition even \\ ilhoul "l1pple111cntation \\ Ith thc t' 'Cptillll III thc m IlIhs lar h an 1 \pril 

(Fe eha and \\okc, 1(95). 130d) conditloll i ... I\nO\\l1 to pia) :tn important r Ie in inllu'n ing the 

ovarian ac tivit) in 111all) dOl11c"lic speck" I hc inl '1\ "I to the eLollU po If ,11111111 \ 1I1.lIi II 

increa ed in mares \\ith ponr bld) cOllditlOIl alld thc k\cl or kutl!ni/inl.! h rm n' 1.11 

decrea cd dur ing fl):1llteat (I kllllcke ('( al II)X I: 11111' ('I al. Il)X7). 

c eral stud ics haH' hccll Cl ndllclcd in 1'lhillPI,1 til tltc mi' Iml 11,\II'c .llld 

managemcnt pra ti I!~ llmmon ill diflcrellt tlld) .Ire" (I' I"hi pia, Out t.n in' 'ampl ar 

studic on foal illg C,I nil in fkblc llirh.1I1 dle.1 (\\" \lll. 11)1)1): ! ... ' 'dill '.1, rlurili \II .1111 <agc 'II 

maturit} around GOiltial ,Inti 1)11 e 1),1\\.1 ( I )h,II\111 'd III I I 'k 1'1. 'ph. 

1996: f e Sl!lta alld t\\\okc. 11)1) ,1ll,11l,1!;1 ,II 'lit .111 

needs or · th iopian Ut n\..c) h.l\c al 

e( 01.. 1997). 1\ s oitcil . II Ir,lIllcd I) th' pi '\.11 I Ig Ir. hI I n.tI 

cicntitic tudies Oil Ihe 'cllcr.1I I i I '. Ir' limn I III 1 Ihi pi., 
) t'l11. 

di II., Ip rl r m 
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field sludies b) I\I'rn •• chu, (I (1/ • 20 .111 I I '1111111, _00 

addre seu penuinill J I ba I 0 ph) iol gl par. III 'I r 

management. FUlure irnplcm 'nl.1I1 n I I:olllr lied I r 0 'dlllg r inIon entl n 

improvemenl lie C /Idle Ihe ,1\,111,11 ilil) I I d 'I"il'u Inl rlll.lt.un n th ph. 
dynamiCs. 

There fore the objccthc ollhe pn:senlluu:- \\ere 10: 

I. Delermine 0\ arlan I III '\11,11 d) Ilalllics under cOlllllllkd lllilll'lgl:lIll:nl. 

2. Iud} beha\ iorallllanili: lalions as ocialcd \\ ilh Ih' o\arian folli ul r a li\ilie , 
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2, LJ1I' R II RI HI \ 'IE\\ 

2,1. Rcpr ductl\c illlatlllll) alld ph) joJ()/.!~ u / cqllilll" 

I! )PI,11l lube , 
1 he reprodu thc tra t o/ c luin'., . In ist o"thc \11".1. \agina. th' ~I em ,nd Ih 

There exist e.\tensi\c liter, ture n the n:pn ducti\e Mat Ill) or marc bUI in 

lacking fur Jenn,c , c;>.t, .Ill luted kn )\\ ledge !"\)111 the Ii '" e ha been 1I ~.'d mor' 

the size of indi\.;dual r 'an lire bclieH:u to be prop rtionall) l~ ' llIer in jennic 

of the animal. '1 he l;cn i or the Illare i ... firlll l"Hlugh to be palpateu anu u cd.1 ,I p )int of' 

orientation dUring reelUl c\amination, During ancstrus, it rna) be closed I' partial!) dilat l. 

However, a the serum progcsteronc eoncentfation in rease during die tru , th r\ I . ntra t 

i/c 

and become blnn hed and centrall) situated in thc \ a !.,d na I lumen, 1\ c trll appr>d h' . th' 

external ccrvical opellill ll hl·COllll· ... moisl undl.:' Ihl.: el kcl or illcrl.:<I'iin" serulll estro"l.:ll .lIld the 

cervi, becolllcs rcla\ed , I hl"l' ch:'llgcs, cOlllbilll'd "illl ll'.t illg rcsull , hisl( ') ,Ill I lillllll' h) 

ultra ound help tll eSlablish Illl' rcproductivc stagl' (L(llsted\' 200 I), 

The equinc Ulerus is a 11011\1\\ Illuscular organ :lIld it is Illorc flaccid than tho e of rUlllmant fill I 

pig . It i also /.;no\\ n to bc bipartitc \\ here the lItcri nc bod) is morc e:\tcn h c thnn th 'h rn , I hc 

average diameter Orthe uterlls (X - 12cm at the bod) :lnd _ cm at ,,~,: Illid horn) hus b 'n knm\n 10 

vary, depending on age, bn.:eu, parit) and stage Ill' se,\ual acti\ it), :. !,as becn found I b' largel 

in older and Illullipariou" animal", alld to l\:l11poraril) illcrea'oe in i/c durin!.! • lru and 

pregnancy ( 10reL 200 ). I he eml(ll11l'trilllll -" buth l11a. _~ :.nd jennies has longitudinal/old, I he 

appearance and size or these fllids vary depending on the sta!'\:, or reprOdUdi\" fun ti II and 

therefore ha cad i gnostic sign i ficance in ultrasonograph ic asse ment J'the r 'PI' du tl\ C 

during estrous (p) oc~, 2002: Lelllll1a ('f ai, 20()(l). I he gestation peri d in b th b en 

reported to var) oct" cen ,'0 and ·100 d .. ~ 'i ( lcc/lInnc/, 11)1))\ : I.i'ln II..' It, _0 J) , 

Equine ovarie· arc bean h,lped strUl:turc ituatcd Ilc", the kidlle) and more I"temll. ,II'I l (.'d b) 

the me ovarillll1 ran or Ihl' hm'lll ligdllleill. 111 IhL: 111,\1\.', durin J Ihe n n.b,' lill" th' 

ovaries become mall. hard or Iii III ill on i tell 11. 

however, the o\.arie inlrl\\ e in ,i/C and I "ol11e Iter tt t 1I h (I 
t dt, _00 I) )1 f 'I' IIld 

ll1ulliparou marc tenu t h.l\e Ialger \,Irie ul 10 III ( \ I 'rna) chu. _ 

pontaneoll' and OCClII's ,II thc 0\ UI.llion I ,a, a t'lI ' tu,' lIni Ill' I equid It r I 



dcpre 'lion, li n d \\ i1h Ihe "mllll!! 'II 

Ihe 0\ ary (Ro\\ lalld ,nd \\ 'Ir, 191'1 I . 
\ I, I II Ire', \ 'nl,.." 'd" 01 

2.1.1. Bn.:ed ing nd I.' uJllIlalUrll) 

A s \"'ilh 1110s1 olher 1.1 ,I. Ir< pi '.1'-1 IlC equid ,Ire I· Iri'll) 

zone cousin . Ph I P 'n d i kn()\\ n l{ be the III 

reproduclion ill Il.'llIp 'r.tle region (Jinlhel, I t)lJ2 

peaks ugge I Ihal nlilrili nal nlctors relatcd t r.till) e.tson an: imp rl nt 

Alemayehu, 200~ ), In I,thiopra. \ari{ us l hsena li II 

Ih Ir I '1111 'r 111.'-

nal 

II 
year round , 110 \\ C \ cr, hi 'h r ~1I ing period \\ r' rC"i tel cd in the () br' Birh n r 

of' larch. Apl il, .ltlIlC, I'd) ,Ind /\ lIglls1 (\\ ilon.II)C)I). In (J nll,lr, Ih,11 br"llIl .1 \ 'II I 

( by/Junc). In A\\assa 1lI0st lualing \\ crc ubsc n cd to Cc ur in Fcbnrar) IIlU 

and '1 cketel, 1992}. Rcports from a more objc ti\ c sludies has also indicated 

folli ular a tiv it) coinciding \\ ith till! rai ll) scaons \\ ith most probabf' illlpli Ii n n illnu n 

of nutrition rathcr than pholopcriod (1\ knla) clllI. 20(} I . 

II 

f 

Oonl\e)\ reach mature \\cighl al ,Ihout 2 - .1)Car 01 age. I he .1\ 'r.lge \\cight ,. 1 mk' (I Ih 

males and fcm aics). transporting goods inlu Dcbrc liirhan. \\ a apI r il1latcl) 10 k' nd 12 kg 

in centrall:th illpia (Wil on. I t)1) I: /\ kl11a) cllll. 200 I) I3 n:cdin" :II.!(' lor I mal" 1 Ilk '. ha b"clI 

reported as·1 .- )calS in 1I,l\\as.,:I and \ )l"lr i,ll·l'llIl.tl l lhiopia ( \ kill I chu, _00 I) 

2.1.2. btrus. estl II C) 'Ie and 0\ tI I,ll 1\ n 

en ·e. \\ ith a jack. (k 

10 slimulate jennic t 

up n lUll IIld In III, 

ign ob erved in jenn ie h IS b 'C 

Uawing) with cars depl l: 

spontaneous 1l10unt inl! het\\ ccn j 'nni" I11lcht h.IPI·11 I h' !ir I I 'n I Imp 'II 

by Jennics brl!d at pastul c \\,) in Ii ,lIcd ,I 'r,lulI.111I1 \ ' 10 Ih" \ I 11111) 

Ih ' III Ulh 

\\11 

III n' 



[ 

day bdore ho\\ ing l I ell i 'II If e Iru . lell: ie Ilrt·. ',' II I In 

the male. ( lice in ' Iru . h' i Ie I.I~ III ' IIC.ll' Ihe 111.11 .. the i 'nni(' 

and tea c male (Ilem). t'l til .. 19 I . 
h 

btroll~ behal iors III d IlIIcsll cqlll b al \I 1111:1111, III re •• cd II 'qll'l\) II lIrlll.1111I1I .lIId 

separation from olher I he t.lil ilia) be delle ted to Il' idt: III In III tht: 

perineum. and rh)lhmi clcr i II ol'the clitorr~ occurs luring but al 0 indep nd 

The facial expression 01 adult e~trous dOl11e~tic horse marc is chara teri/eLi b) lightl) 1 \\cn.:d 

head, ears held back and to the side. and rela:-..ed f~lcial I11U It:s, 110\\ el er, thc fa i'll pr i n 

of e trOll zebra and dlnkc) marcs n1a~ include the I\:traction or the lir 10 

often accompanied b~ a high-pitched I ocali/ati{ n,) ounger hoI' e man: 1IH1} n p, Ilh' "ppr a h 

ofa stallion. a bchalilr COl11nH nl) ~cen in mature a ... \\ell a~ ~oung e Ir u d nke) n el 

al. 1981) 

Estrous cyeles or equid.., are 01' Illtlderate length relatil e to other mammals. ranging b,t\\ "n II} 

and 35 days . Iiolleler. l'omparet! to other lar!.!.e domestic li\l:stock. the e~trll rh, C I I ng 'r in 

eq/lld\, ranging rrom "cleral d.l) " tu a \\eck. \\ith a IlIllllc ors ur ()da) (/\ a, 1996). DI' Iru III 

the donkey is indicated to be II nger than in the hurse ( CarluccI,)," ,t!. 2008 : 

2.2. Managcmcnt and reproduction in d()nkc~ ... 

Donkeys can consulm: dry matter equivalent to 2 - 2.5"~ orthcir lile "eight I 

hor e can eat greater on .Issumrtion that the) are gil en the time to cat it. 

the don\.;c), is better al digesting rougha 'e Il:eds and \I \\ ill tend to 

the dry matter than Ihe hOI e gl \ en the anle I{)ughag , diet \\ hi h i 

of Ihe mi ro-organi "m in th' hind-gul all' dilkrl'lll. \\itll til 

cellulo e digestion . Other SII 'ge"lioll al 

relatioll to live \\cight ill Ihl' d like). III thc P" I il \\,1 

to "do better" than pOll ie~. "" be.1lI cd like) h.11 I \\cr Ie 1.:.( 'Ill 'Ill r r 
unilli c weight (as IIIl1 It a 2-°0 ill (IllC ICP II), (·ollllar.tli ' 

requircmcnts or dOllke~ 

it eem likel). ill the al 'II C 

better than horses 011 Ihe ,IIllC kcd I their gr' II 'r <II i::I. ' r ugh" I' . I I hi 

C, 

'Ill 

lein 

re 



ad antageoll \\ he ll <I Ii m lint f II ,-

general!} higher \ IUllt f) lilt 11\ -

umerOll ob ervut ioll III I thl PI, h,\\ e t.: nlirlll d th,lt In .11111 t, II 

forage fo r thel1l sche \\hell n( I \\ orl.. ing 1 ( r m t of Ihe tilll' the) gcner.III. 

condition \'. ith Ihe C pll 11 ( I Ihe III I1lh (I IlIr 'h ,Ill 1 \pril 

donkeys i enlirc/) ba 

survive due 10 Iheir tn:ll1ellO 1I capac it) 10 lItill/\: Il)( d 

\ IIIt.I·C >f h ir 

Although rcsc.ln.:h rc.:p Its .lIe l.tcking on pccilic lI11p:,cl ul lIutrili 11,1 man.!! '111'111 n 

reprodUCli\c paramclel III dnnke) .... Ihe L'll i.'c I 01 nUlrilion and b <I) c IIdili n 

reproduction has been deserrhed in temperate hreeds or man: . lare, \\hl h 

upplemenlar) diel or COllcenlratcs. ()\ ula te earl ier than mares \\ ithollt upplcmelll.lli l/1 he 

anovulatory period is shoneI' in mares. \\ hic h gain \\eighl during carl) spring. ,\ 11 ,ddili\ ' 

of nutritional upplel1lelllUlioll and ani liciall) pholoperiod has also been ob en cd. I h' illt '1"\ all 

first ovulation is longer ill l11.1res \\ ilh cllnuillon score or Ie than -.0 (s "I 

compared 10 mares \\ilh 'core abll\c - .0. A higIH:llI:lg) inlake 11< n'll Ih' 1111'1"\,11 I lirt 

ovulation in lril nsitional l11arc \\ ilh a 10\\ Ie\ d ,)1' bod) nit but d\ c.: n t b'll til IIllr in 

modcrale or 1;11 bod) Wild it ion (I):.el..,. 20(6). 

In -thiopia. from "'lUdics condlllted III l.'entral high/:lnd ,1110 t COll1n, .n t) I ' 

of donkeys \\as a stable )ard (unrooled and olten eonstru ted 11\ III th rIl) \\ d) \\hil' I b rn r 

a house (In 'o rne in-. tallce \\ ith illCllllllicte \\ .tll ,1111 d 

are kept together \\ ith l ther .111 illl.1I 

healthtallls \\hile hor es lie kept ep.II.I!\.'I) In 1111 I ,I ' • I' .tI ,II - "ell in 'pafll' barn uilt 

for ne\' born animal ( le rna ehu, 200 ). 

2.3. li ra oll og raph ) of I'cplOdllcti\ l ' (ligan, 

A u ce sful appli alion r ullra nie illl<lnin l l' hnlqu' rc Illir - an lin 'r tan in ' I th - 1.1 i 
mcchanism , appropr iate ,lIl1llng pr 'UllI' qUlr-

are cia ical ounJ \\u\e I 'I,nill' .II Ire Illen ie I r ab \c n rill a I 



gener II) al. r. n 'e I I -10 II II I' \ I I" '6 R nt III II III I III I I 

Ihal nrc hou C I \\ 1111111 pr I 

Ii 

Ii III! acou~l ie ill lerJ I l' e ho I' IlIrl') .lIl' Ih'lI 

e\c Ir iea l impul l ' • 1 h' '11111 ul ' IIC dl pl.)e I 

the ti Sue \\here C.I h p mi II I rei I ' Cill ~d b) h.ld' )1 gre) , r.lIlging bl k I hit, d 

on the amount and in tcn il r r 'Ik ting oUlld h ',1111 (/' \\ i 1986. 

Liquid (folli li t r flui I, Iluid in Ihe )olk a') Ihal d nol rdlccl lind \\,1\' (11 

ancchoi ) appe.tr bla k n Ihc 'rccn, [kn c II lie (Iclal b nc, 

much or Ihc 1111 I b '.111 (h) I CI ccho!!l.!lli I h) per 

('( 01 .. 1988), '11u: ,Ihilil) I I m milor 1)\ arian I) 1I.lIni 

ullrasonograph) has hI.! I(l\\l:d nc\\ insighls illlo allllnal rcpn ":'Il.:llln 

re earch purpo c , I hl: IlH rc ICCCIII usc~ \\l'll' d\.'moll Iialed ill din~'':111 

animals ueh a d II "e) ... ( kil.1 1'1 eI/ • 11)1):, 111.1I11:h;lId 1'1 11/ .. II)I}\), I 'nlllli (/ ClI, _(10) 

The llc\elopmelll or rc,ll-lime im.Iging ill Ihl' 1.lIc 11)70' made Ih' 

adaplable Illr Ihe Iud) 1l1'lh\.' illl\.'lI1al Icpllld\l ·Ii\\.' I!'.rel \ i:1 11.rllsIC·I.II r tile 

Dlagno Ii ull ra und I no\\ I ceplcd a Ihc 1110 I II n-il1\.1 i\c Ie 

ti 'sues alld al.:CIII,lIe a C'i ml'II1 r Ihe si/c. h"p', PI siliun and te lUI' 

diagnosing 0\, riotn irrcglll,l ilic an I I.llh I 

cmbr) oni death: l:\ Ulll,liol1 

It 

III 

II 

lid 

m'li 

II 

gland ill Illale ( quire ('( aI, III, 

2000). "n "Ill \\ nIb' III m: 

10\ er frcqllcn Ie'> ( I I 1111 

( inthcr and Pier Oil , II) , I , IllIfe 

'T he ullras nl anal 111) I I Ih' \.lfl' h. n I " I 

IlIlher. III I' .IPI ',rr , 11.1 k (n 



tru tllrc tha t \ r) Ir 1\1 I h 'n II I In 'lIl..r III h.I, ' Irr' '11i.1I 

clllllprc r th r Irll III • 

la lli Ie h. '10 .1Il .Ip, r 
limll (eJilllhcI . II)I) 

, '/I • IInbul 'd I 

I II 11- ph 'n , 

('oll i Ie as slllall • 
1I111l • n be (elcele I \\ ilh .1 hi 'h fr' III '/1 ) Ir.m du r n Ih dl III I 'r 

of prcovlIlator) loll i k .Ire kill \\11 t( leach fl10re Ih.1Il 

B lanchara I!! (II. 199 • ,\ klll.l) chll. 20(4). lJ in' Ir,1Il 

imaging ill the f1Ial C. the gr.lfllliosil i iuellliliable dane'h i' ban I ell 

. 1995). f he t\\ I.) el 01 thecl! an he as lIf11C I on th' btl i I po iii n. blll Ih' b lInd.lr) 

bct\\een the the n ' t'ln • .lila interna is indi tinci f he illm:r boundar) III b' 

located as a re li lt or its 10 c app< itio" to Ihc ba Cfllcnt III 'fllbr.lfle I In Ihe 

initial equine 13 -m de ultr.1 onographic tUlI) (Piers 11 and 

increased as Ihc ifllenal tn ll\ ula tillll decn:a cd. I hc lilt" n 

thickness ofthc granulo a during thc 24 h bt:lllre ll\ UI.rtIOIl \\a als d' rib d 

In addition to an illl':f'ca l' ill e '111 gCllicit) III the gr.lfwlo a, prolll"ll.:lI e l ran Ill' h I 

e\pected arca r thl' thcca 141) er:-. increa:-.cd dail) an I prt gre i\ cI) in Ill' p ri d I d.) 

before o\ulatioll (,ust II ('I ,,/ I INN). 

I he number and ill' 01 I(lilkle )11 a gi\\.:ll (\\al) .11 ' kll \\11 to \. r) \\11'1). d 'P 'Jl 1111' (n Ihe 

stages or the C:-.II lfS C) C k alld 1)11 l';ISOII III h llh ~I'C 'ic, III tcmp 'I .lIe I 'glon \ r' 'nl I' np!1 n 

rollicle gro\\ in more Ih.IIl!\\ \\'I\e. (.in thcl. 11)1):. 1 ~ \ .1I1 . _0 

breed dilten.:ncc in \\. \"' p.lllel n 

(quarter hor es alld p nie ) If uillI) l nl 

o ulalion . In other brc' I (lhur II 'hl red 

die tru ' and the dOlll i,wnt I )'" 'k 111.1 

\\aves has not bccn \\c ll I ' lil'd It r JCIllU' 

c I u 111' t ur III 'Ih 

111 

I h ' pIll 'm I I I III lIl.lr 

. n 



rd r " h r 111 I 

III I r nkm' th 

Ic .lrC th n dl 

I h • tl r Illcth 

r indi\ idu 

i/c rder na1) I 1 h . I lentit) l11eth I r qllln: r ' 

loll iele \\ hil' Ih' 11 

lollicle p'r \Hr) \\ ith lit reg.lrtl I the d,lI) ident it) . 1 he I. t In lh 

olher Ihr all I III I' i n I requir d n 

he mea lire I in e.1 h \ ar ( dllthl'l and Ih.'r"felt , 1 9'>2: ,inth'r, 199 

dail) 

iii I h \ e to 

all) detectable change 0\ ul, tion 

i 'n i Ii ant progn:s i\ c e h,lIIge h:1\ e been rep rted fi r \\ all Ihi kn 

Ii. r r IIi Ie di lI11eter. 1 hil:kne and eeh 'eniclt) 

\\ ithin 2l h before . \ tll:ll;nn and a shape change me ,Ic el 01 .• 

I C)XX: (tinther. 1 C)lJ5) . 'I he (;. !nhination lr dialllckr. hal e 'han"c , and thi k 'ning the \\all 

appearel to be \alliable lor assessing prell\lIlallr)-rollicle tatu r n and Ginther. 19 ), 

Re ellll), cellul.r Hnd \asclilar hi tlliouic chan'" in equin' f IIi 1 pri r I \lIlati n \\ere 

de ribcd Kcrban ;,:: I ' irois. 19(7). 

lIe I pre \,lIlator) f()lIicles has bel!n uSl!d ,IS tiC uratc a ,11) ther melh d in Icrermining the 

time or \ulation ." he di"appearance ora pn:\ iOtlsl) detcetl'd prc \lIl, I r) ized bel:n 

con iden.:d as an indic.llion orreeent tHuiatiln (,inther, 11)9-. (,riflin, I 9-: 

10\\11 on ,Inti ('lIlIhel,II)IN:I) . I Itl' slIbsl'qlll'llI It rlll.ltiln .111 f i Icntdi llil n r. lrpll Illtelllll 

als oillirms \ Illation . I Itc lIl:ce s (II .1 'curate dete ' til n l I \lIlati n \arie 

IImlete te Ii 1.1) all r Ihc 1 r' \ lIlat r. 

in diameter until the ell I 

'J he corpu lutel:" ( I \\ tlh r I 

0\ ulation 

orpu IUll!lIl11, J\b 

their period of del t, bilil nd th p a te non- ho eni 



.tr ',I, r 'pre elll. 11\ c I I II 

diller lice !la\e l "n Il 1111 I 

become greate I durin' Ihe fi 

unlil the end orth lut .11 ph 

2.4. olltrol ofe Iroll ~)dl 

I t (I 'nllll I I ttl 

,t\\ 1\1 rph 

Inllin .111 I (Jinlh 'r, 1992) 

.lIllh r 

ub qu 

'1 he major ph) i I gi ,I 

change \\ hi h ill turn al hdll" a 

ntr I 1ftht.: t.: trou '. 'Ie I g 

rriding the \\ III Ie 01 thl 

changes: de re;1 ing I,) length edll ing. e tlOIlS 

Ihe c)cle to 0 IIr. (. 1 1('1. _003).,\ Iht.: d;l) 

allo\\ ill' gOllud tr pill I eka illg horlllllne to hl' prodll~ ',' b) 

and I II prodlluion b) pitllit.tr) .. llt (111) dill' 

ovarran lun ' tion b) tlllllliating j'ollkllllogcm: i 

- pIIUllar)-

rpu 
lutClIll1 format il n, bllt .11 l the l \ .11) h.1 ,\11 L'III.:\;1 lip n h) p Ihal,lIllll IIld 

through c tradi I, pr dllced I) 1ll.ltming lolli 'Ie .Ind thl ugh pi g' tcr n pr III 'b. rpu 

luteum formed after 0\ 1I1,lt iOIl of h II ic Ics ( \ 11hlll. ~OO_). 

I n nOll-pregnant Illarc , pi 

the de line or piusma proge tcrolle 

1981). rtifi inl intcr\cnti n ill Ill! 

th' tem 

'1\\ "n II) 

II • 

rill Irli III II in 

it .lIl.1lo' h.I\' I "n II 'I III Ih' IIIlr' I Ill."'': 11,11' 1\,1 1111 lun II II I r 

lIlltl II lUI I fun II n, 

maternal recognith II 1 pll:gll,11I ,ll11plll1t III II. ,1111 11111111 II III ' f "t III 

illduccd abortion, I artllrllt n I It ,lrlUIII III 'rrll' 1111 , \111l1 II II 

I I 



p tp.lrI UItl 

reprodll ti II ; th ') • rc II • I I 

parlUrili n, an Ir' I 

(Weem el al., 200 ). 

'( he usc or th ' mblllcd 

ac cplcd mdh 

Pr II ·1.111 I III It 

11 hr 11111' • tru I rill III II . p 'ud 

pi I 111.1, lUI '11111 'd ) t • p) lll'lr, n 

el al., 1981 : Yarn r ('I al .. I!J 'X: I 01 tcdt. II)XX ) 

II 

n • III II 

11\ III If' ,lIldu ' 

hr nl nd 111 'Irlll 

th ' III 



3. () ; HOI) 

3.1. tudy sr 

lhe In ntr 1 ~ lhi pi 

380 an altitud 0 I n minimum nd m 

(60.8oF) and 2-,0 , 0.6( 

in the order of 25mm 

bimodal rainfall with th h rt rainy ea on occurring from arch to 

dry ea on fT m ct brand february. The Ion rainy n occur 

(NM A) 

ource I RI (_00 

igure 1: Map of Hhi pia indicatin T th ·tudy. it it 

12 

a 

th long 

pt mb 



3.2 .• ludy anilllal 

I 11I1 t' Ilin n n-pr '/I III J 11111' I 'cd I I I 

"end on. 1997 1111' I \\ 'r' u 'd \11 Ih' J 'nnl 'r Ill. 1111, in 
nalural paslurc upplcll1 '1I1ed \\ Ilh . kg \\ h ',II hr, n 

, .. aler W/ltilI/lIlII . Ill' JCllnl' \\cr' Irc,llc I .1 ',1111 I Ih' 

wilh h crl\1C~l ill 

and 1\\ icc durillg Ih 

u ing Lutala 

- cnlrm el lId... hd 'J .11 .1 r,II' I 11111 

'c Illig I cri I unlillh' end ( f Ihe 

at 14 dil) inlen .. 1 ( ri. Icr ('/ til .. 200 ). It) I) 'l Il lili II \\.1 

QUUSSUI. (200 ), 

3.3. , Iu d) de ign 

3 .. 1. lIra Oil I 'r,lrhi ~Iud~ 

1 he ullra UII I allller (:\ 1 indra). Dl k lO(J. Vel Digital lJllra 

/-long K ng) e uil r d \\ ilh .1 -

rdlll 'I P' r n nd 

\\ilh Ihe Iran Illi siofl lIlld re Cpllllll II Ihl' IIltla ound \\:1\C. lilllr,lIIqudll II 11 \\.1 IPI lI'd 

using illtl ,n.1 1I1,Ir 1I,lIIquillll'I rl' '\ II tillltcd lrolll ,I (1IIIl1l1,llit 11010 _Ill!,; (0 _1111) Bul rph III I 

I) Ig' ,\ lIlIll.d II .. dlh lId. . IIlh,lIllPI n IIld 
O.61llg (0 .6111 1) R( Illili line ( 'hrin "1 Illg 'Ih 'illl I t 

Bar d ona. r 1111 durin' Ihe fir I \\ eek ,linin" t ,dh)\\ 

induce analge I I. Illning \\. Ih 'n b' '1111 

ovaries \\ere ~ i iblc. I hc II I' \\:1 Ill! \c It I :lllllr .111,11'1 

o urian lalli ular a Ii, il) 

Jcnnil:s \\cre eria ll) .lnllC I \I e cr III 'r d I h.1 I I 

ea h o\ar) \\ere 

elc 'Iroll ic cal iper and thc lal.1 \\ I 

20, larg ' > 20111111 ) lUlrc ('/ ai, ,1. _ 

\ Ir 

\ . 

IIld 

Ih 

I h' lIumb'r t I I II I' III 

ur I u In' Ih' lilt rn ,I 

_-I 111 III , Ill' II 1111 II_ 

rn 

ea h tnar) \\ere lI1e.1 ured an I IC If I-I I 111.111.1'" Ih - III ullr d I I I rdm' I IlIllh'r 



(199 ), ,\ H: I ag' I iam 'I 'r "r' I I 'II 

prior to 0\ ulatil 11. I h' lIumb'r .111 I 1/" II I 1111 I, d 'I' 1 I III e,1 h 

rccordeu . 

incidence of oVilla/Ion 

vulation ' .... a olllirrn \\ ith th" u Ilell di :1( I " ,In ' 

demon tration orthe 

ollicular data '\as 11 fm.di/cd to a mean or 2· d.l) 

emergence \\-as ae 01 dingl) oeterr11 i lied (DI·). I h ' da) ,It \\ h ich th' d minant 

(~O) Ihe inter \ul.lt f) illtenal (I()I) \\;t tktCII11illcd a the il1lcn.tll'l\\ 

ovulatIons. 

III b" 1I 

HIIlI d n 

lIIncd 

follicles ol'si/c ab"e 2.111111 (:tllll\ulat\H) 1(,lIieic) .Ind II lit elldinfl ill O\ul.ltim, 'r' In I "fed 

a anovulator) C) cles (,\C). I he lIumhef' III' (1\ ul.ltilln\ .I11c! :tnm ulat I) .) Ie \\.1 ullllll.tnzcd 

to detcrmine the rclati\L' incidencc lll'm ulation \\ Ith in e.H.:h month 1Iithc tud) p'ri I. \11 \\ 1\ ' 

appearing until the cnH.:rgcn c ol'thc dominallll)\ldatlJr) 1i.)lIicle arc c nSldcred 1 

total number Or\\UVC in ,I )clc. 

3.3.2. Pro 'Icroll as. ,,\ 

810 d sample \\ as colicdcd thf'ou"h jUIIUI:If' \ cllipulh.'tun.' inti .toll.h 'p,lrini/c I tuh' 1\\ I ' , 

week and crull) \\ a hal\ c tcd Illl prl gesterolll':' .1). 

a sa cd . Plasma proge"IClolle .1 k\cI \\.1 I1IC,1 lIIed h) 

(Ovuche" plasma I ~ II ',\ kit, lli \(.'t III . ( 1Il.11,1). \ .tllIe ah \c 

the presence or 0\ ul,tlilll \\ hell the '0'1 u 

ultrasonograph) , 

3,3.3. b' r\'atiollal tudlc, 

Jennie were allo\\cd to l11e III (nt, t \\lIh ,I ,I'k I r 0 millule 

dele t the pre en e 01 c Iru . I h ' numb'r I d.l. h J "111) 

total of 51 estru igns \\crc rc r 1'1. 1 h' hl'lh IlIIn' fr mlh 

II 

"_0 ulllil 

Ill' U I) b 'n 1 Ihr lI.h 

1111111 • I 



III ni 

7% 

i'll 01 r'lu I hUI I, h \ J.l\\111 ,) Ihl 1111 

b 'I"cell fi III ul.lr I Icle rnll 11 , f I Ih' 1/' I 111.11 r. 

A. Llli lil': 11 ,Ill al '\ . 

nd I nali Jl 

Ii Jl \\U pert nlle I 

l t\. F IIi IlIlIr clal .. \\11 II rlllulil'l I 

1.11". :J ile pi 

\ III II r) Il,l li Ie In III Ihe 

cc Ihe intc.,1 II n I '1\\ 'en h 

!"I.Jen:n c pint. I II i UIM 

di trihuli n 

variati n in 

nd 

n 15.0. 

the 

I I I t lImm ri7 



4.IH l L J 
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