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ctuPter l
INTRODUCTION

Buffaloes hold d inpom psition in the @rcny of Patis6n. TIEE dc

approxitutly 20.2 millio. hc.& of bufidc indEdntry (Anmnymou,l9 ) which

conribure ro ?6t milk and 50% bef podled. They als providc dBughr dd u'&lion

pove. lor agticulNre. Buffalo population is scatlercd in hcr& of various sias nnginS

fron one hdd io scv€61 hundrcds, Thc prs farEing @bhwitt 6sis.s oi dc€dd,

old rdoirg fanilia. fimially su.d busiEsrcn arn illitsar. rich ren. E@enic

return from thc pr?Fnr f@ing syst.m is not very $rrcriv., a! i! $e c& with rcr
of olher a&iculturll 3ubicrors, Many is.lors @.Fibuc 10 rhir rtalc of aifans A.imats

wid poor g.netic make up, nluition.l disord€s. inf@lioli .rd pasitic, dis*s .nd

per r.producriv. perfordane e somc of l|le mjd felors of cco@hic imporbna.

Usnani (196?) rcponed u amul ls of 10,66 nillion m.ric lonr ofmilk,4 4 niltion

elves.nd 52 nillion medc lont of.xr.a for.gc @Bunpdon by 6.t matlion bre.<t bl.

buffalcs p.r anun *orth ot R!,61,35 billion on @unr of rh.i.l.re sexut maruriry an!

Rcptldoctiv. perfo.@m in lh€ bufido is adwly affeEd by d.tay€d age !r

6N qlving {&hflqu. aid Mson, 1954i Wahid. 195), p@ .rpr€sion of $rtB

symptoms,low nuhb€. of prinoldial fouicla in rh. ovaris. high ftcquencyoffo icutlr

atesia, lowf bl@d prcgdte@rE lcvck (Serersrci, 1987), pcrparrum a*srus

(lrinudccn and Wrha!. i987), rcFll brcedine Ghaqoc, t965) &d protonged dlvinS

inEtual (Wahid, I Cr5). Sqooal b@ding is anorh.r fa.ror @nriblring !o tne derc&d



reproductivc clficicrcy or pakislani (Majee! ., at., t961, ShaI ard Shah. 1968) and

Indid butialdt (G6wani dd Nair, t965).

r. th€ Nonn-Wd prcvi@ (NWFP) of pari$& rcproducrivc cfficiency ot
buffales is tow and shoB wnal p{{r.rn (Shah, l99O), protong.d posqatum 6tus
iDcnal, oore scrvices required per @neption, poor suus syopbfti and se{so@tity

or 6tru arr rhe rcsllt5 of e.vironmenut sress including day_teogd, rlmpeEture and

nurfuroD. U|ld.r fie @iv€nrioEl ieming sysEn nuEnion is oaiagsbte aod

repreEok pd* may b€ @niputal4d 6it, R.pod@ive mrnag.ncnr or bu,rNl6
*eF under conveorio.at frming sysr€n in NWFPpa&isla. na b.c, dsribql (eureshi,

1995). Theprovirrce is expced o slere aherarions inathospnenc llnpeatufe, ranging

rrofr 0 !o sOC, Fodd., avanabiliry is affer.d by rhe ouc$adng rnperaor€s Esutring
in scny duri€ te seveE hot and @ld rmnths. In .iE ex,rnng fdninB ,yecm, a
highly f.dl€ fcMl. bufato gc|! a cha@ ro s!ryivc .Id sn 13 reDnirg mn pr€lMnr

beyond six monrhs of pamrnion de cult€d off and sjau8hr.r.d for mar purpM
nrBprctiv€ of drir genetic nEle-up. Imbatan@d nutrnioMj s6tus may be one of $e
elB of dctaycd br.eding io such ani !h.

Undd thc convcnrjo@t farmiog srrcn in NWFP. uEre s no Fa.tle of dio
formulauon ecordrng to Rqur.nen6 of rh. indrvdut animak. eutrrnS ri d.olasad
producrion aM p@r hqkh and Gproduction (eureshi, 1995). Exccasive or d€n.ient
ilBke of some of rhe nutrients may decr6e rcp.oductiv. per,orn.nce. ,rhe presenr

proj4t h4 b€n ddigned b study lhe ,eprodrclior_nufnion inEr&rjon in th€ buriato
wo .h€ fotbwnB obj@ivB:



|. To sody dE G?rodu.IiE Ffoln n@ of bufrld und.r rl| di$ing f.rming in

NWFP io cl.rion io rtier pF lrd p..e.r[n nuridon t .rrtus.

2. fo inv6tlln! $. asiociarion of nuairioDd tuior! wirh s.$onrtiry of

rcprodudion will| . vid to ninimirc acrnEt inf.ttliry thogh .ppropri.r. f.cd

3. To dwid.E tn. .lsilrio of @rnFrrion of blood mntolira ain milEEtg

with cproducrion in buflalo.! undq the dirriry farninS @ndjlioN,



CTIAPTER 2

REIIEW OF LITBIATURE

The availablc literaiure otr vsrious apec$ of tProdrction in buffalcs wd

@icqcd uMe! ole secliotu. In the fi6t stion, reprcductiv€ perfomr@ of buffalG

under va.ioB managemelc is di$u$.d, RelatioNhip of prc ard p6tPrtln nurnional

sEts wi wiou rcprodoctavc p.r!n.l.6 is Bi.r€d in the reond srion. Serion

rhra ha dsrib.d efid of body condition stft, olf sucklinS, mill prodktjon,

th.rnal su$s &d photoperiod o. reproduclve Frfomne.

2,1 Reprodrdn€ Fr{om.@ u.ler verioN trula4.ol3

Major cdrerir of rQroductivc lfficietuy in dairy tuint* ircludc poqanum

smr nrEryal, p6qdrun ovul.tion incrval. dats open, fiBt $tuk! @@prion ra@,

sN'es per coneprion and @lvjng intetu l. lt is inpotant ro rchi.vc oplinum valus

lbr th.s crir4ia. For sdall scal. larms rcproducrivc g@ls io dairy cows have bdn

defin.d aia 12 nonth€lving inr€rv.l, E5 d!y$ open, l.6sdi@ p.r @Dc.pnon,6096

R6r scNie @n@ption 6c and E5% of @ws obeR.d in sFu by 50 d.ys pospsnum

Oler 9J* bufialc b€lon8 !o rmall holder hrtlB who do M oBider n an

4ono'nic i*esity !o MintainbreedinS r€cords (jainud@n, 1986): Cslvirg inrerval h6

bar leported as lhe mcr widely quoted fertitiry criterion for buffalocs. Catving inreNal

s @mp4! or a g$tldon period a|]d dsys Aen, ihar G ln. ldia p.riod. Calvins

inEfr.l depcnds upon days of.n which is a vrluabl. indcx @fl@tirg cffici.ncy of 6rus



deFcrion od the fenility of both fenatB dd nals ii a he.d (rainuden and Hai.ez.

198?)- Da's oFn, in rurn. dcpend opon pcpanuo sEou ini*at and.umb.r of

eri6 ps @rc€ption_

Jainudeen ad W.nab ( t 987) Epo.Ld $@ tyFr of pGparnrn owid 3diviri.s

in buflalB: i) a @rpw lut um wnh d.r4libh e.ris (cycting); ii) a o.pus lur.uh wirh

'bn-der@red 
sftus (apparcnt amsfus and sit€nt Brrur; iii io@aB tul€un si$ non-

derected 6trus, lrue' anesrus. Vdi@e paraft.ch of repr@ucove pedornarce sr

2.1.1 P6rpa.tm uterin€ invotutiotr

^rer 
pdurnion i, buaialcs, rlE

lrrs. No wfrts .s@iar.d wid a

$4 or ur.ru dere3s gbdua y during fie

@Mmmnr tehiat discrEs. (t).btun and

Kaho.paE@. 1986). Thc pre* ot uarift irvolurio. dcFnds urDn myomerial

@nr@tloB, el'aitution of ba.Eriat irt€crion aid r.geedron of edooehun
lja,nudeen and Hrfe, 1984, Thc rapiri d€cr.$c in iiz 6 due to vMnsrjcton .nd
p.nsdltic mmtutions which occur ar $@ ro four minurs in|eN.ls and gradualy

dminish by day 4 pGqrtum (tatie, t9E3),

Urerjne involutio. is @npteG<l soorE, affcr brhd $d abnormat paturirior,
in suckl€d lban mn{ucklcd or n ilkcd buffalG (Jainud@n, 1984) and in low rlEn high

nrlk p.odueG (EtFadaty, t98qr). tr atso oeo^ bEr *ldl rcr4iDe p&ity (peris

aat, t980) and durjng winr.r and spring (Chauhan,, at, r9r).
h 95 Egyp.ia, buffalo h.ifcs (€Lshai. .r al, l9s3), rhc pcqdtuh in@ryals

ro uErine invotulion arerag.d 34.? *irh a rane€ of 19-57 days_ Sinit&ty About €ta dr



dl (1988) ,.poi.d I p6rp&tun u@irc invohtion inr.$d of 40.3 t t,2 days jn

bul|etcs, p.rch ., at. (t9a?) r.poncd rhar in 55 l4h buridc. jnvotlrion of Oe

urerB comptered atan iot!rvatof32.9 t E.2 d.r,s pos9&run.The inEryats !o urerine

'nvoruhon 
ad fiist seNi@ were corclatcd.

lr a srody on 20 philjppine carabrc (pC) and 20 rc X Muirutr buiirl@s
(Mohonsan ., ar., r9r),ueriDe ,nvoturioi rirc B 73.0 + 22.0 

^ud 
55.0 ! 21.0

days. In Thai Swanp butratoq anvoturion of oleru @ evt*€d b, Viratul (19E7)l

invotution compt.r.d in 28 day3 p6odrom (Eog. l9-J6 daF) and g. navat cord
dropped off in ?,6 1 3.? days. ln 22 Thsi SwamD butrat@3 undd Sorin Lives@k
Breed iDg Siadon hamecnent (tn$ranon8kot n 4t,, l q4J, urerjn€ involurjon conptercd
r rri @ws bcr*4n tiird and founll w*k. J.inuden (1984) r€port d . raigc tor th€
utcde Invorllion a lG39 days in SMmp botrltc_

Ch.ldhry.,aL (1987)danin€d drnry nENitlRavibufiato.s,orving rcrna y,
lor eeical and u|€rirc invoturioD, Th. men dmc r€quir.d for complce okrine
involurion of rhese orgaB ws 2?.5:L 8.3 days,qhjch {6 sxeh,y atre.Ed by i&rarion
nunb* oi dE buffales. The nte of irvotudon oathe gBvd non ws fsr.r thar Oe
non-8rav'd horn. In Indid bufhtes ullrim jnvoturion k @npcEd wirhir 23.5 and
45 day!, Bp.cdrcly (p&gtunttr.d Kai*ini. t974: Chau@ a aL, lyr).

A crnjel biotogicat phe of t||e d.iy coe, .i.ndmg ircn 60 d.y, b.foc to 90
days ai catving,ha ben reponed to b. p€rformane elaltr, a.d .$uning grqler
ioporr!rc. whcr anouai yietds are nore dEn 4OOO t 400 tg. This ph.& was found to
hav€ a major imp&. oi uEtus iivotulion in additior ro oder pr@udrvc and eFodocrir
traa (slaniia aid Hrinla, l99l).



ur.tus throush its Eyoftrrial cont@ritc cfi€ct (saiduddii .r at., t96E). A pedod of 42

days l,as ban rcpoited ior ul.rirc invoturion in Nili_Ravi Buffal@s (Shah, 1988) a.d ir

ws .ffetd by p.riry, son of @tvin8 and Errined pt@nr., Caviet invoturion

mmplcad b, 28 days. In erher srudy rhc eryial ad uErim inrcludo, aveBged 25.6

t L0 days aod n wd not effeEd by pa.ity and.ge in Nili,RBvi buff.t* (Usnmi and

lu hd ben suggBted rhn @ws wirh tongst duanion of ircr.{ed purasla.din

rd.e unddgo rhc o6t dpil uErirc inrclution (Elcy .r ar., tgst), Inbanusutar

injeion ol t0 mB dcbcrh&E in 6 buff tes on days I afit S po6p.num (w€eruar

aId Waoapat, 1986) induced narked t€uc@y.osis. neutiophilj., tynphop€nia and

qinop€nia. Thb co ic$teroi,l trqtne halleftd lhe urrrre rnvotulon, reduced lhe

116l p6l9dom eru inrMt and incBs.d 6e ircidcB or pcp&tun ovutabry

2.1,2 Relirio$hip of ut€rnE itrvoluriotr *trtr bnitit!
Eff4t of uErinc iDvolurioo iot rvat dl p6rpanln Epr@ucxvc Friormdcc

rcporEd by em. work6 {Roy ad Lut<|uk , t962; W*rd.x al|d W.fipar. t986)
oth€4 (Dobson.nd Xamorpatana, 1986) found m signifi.anr .ff{t,

Ute.ine iNotutionand pGpdrum€6ms ws studied ro4l primiparcus,Njti Ravi

buffales qlving rc.na|yduringJuty-De.mb€, jnagovernnen. fdh (Chaudhl, cr 4t.,
1990). 'tne n€tr rim. cquntd for @nptac uE,ine invotui@n ws 2E,3? i l_16.tays
and jn majorjrt oi rh. buffats (9.68 *) ir ws @nptcred wilnio 42 doys pBgarom
Age at tlB qtving and sstarion perjod siehil.iqmly atr@@ lnc rnlcrvat to inloLurion



Posipanuo lrlrine invotulion i! .ffarcd by vdiou, hdoB, deeribcd in rhe

Frcto6 .fietiDg ut€rtm involurton

Th. EtatioBhip b.tw4n nufje.r batarce sJd EprcoucrNe p€rfb nance wd
sudiqi h Finnth dairy @s (Miel.nEr, r9O). UreriE i.rcturion in 6ws manraimd
otr fie silage t6t siSnilicantty to.eer tim. drn in thos.leproi rhe nay-urea dier. A to*
ercryy levet edty pu*p€rium, a! irdieEd by jnoers.o keione body lcvcls, q!*<l
a o.|ay tn uErine inwlu on.

ln tanka and Murah bufat@s kcpt urdd fiejasc.ond oB, rhc duration
Lon cltvi|g ro compt€re invoturion

r6t ctrv.ry (Mohan€d and Jaymban.

kg p€r 100 kg body Migltr per day hed

of the uterus aveEscd 26.4 ard j0.0 dar,
l99l), Suppl.runuy fediog of @n@nrare t.2

no cff..r on $e duBrione f.on calving ro derine

usen' (1987) found lhat tihind{u.kred bufflles ihow€d shon€r perioG oi
utcriE inrclution (21,4 Ersls 38.? day3) and lors.r inrNrl ro fEr ovutarion (54.4
versB 38.7 dayt dan th. mnjuckled bufhle. In . subsqu.nr sludy, postpartun
i'rcrval ro uErire invotution weE tourd long.r for tinit daell.d buffates rhan for
rh@ ihar ere onty njtt.d (U3@i ., at,, l99O). Thc inrcruxns uaru +prqchs i6
formdr mn prcgft sia by 20 days pdrpdtun in sucHitrg Sw.np bufiale, (J.iDuden
er al., | 983b) dd by 4j days in baid milkld riv€r buffal@s (Roy and Luhuke. | 962 i
ElFouly a al., 1976b)_ lt h4 beD pqrutari rhar suctxnS srnutB ause ticquen.
rer6c or oxylcin froh rh€ posrerior pnuilary, which €nharc. rh€ .ertuction ii si/e ot



uE.s rhrough it3 nyo@r.ial @nt &(ile.f@r (S.jduddin ?r al., l96E). A p.riod of42

days lr.s b.cr rcponed 60r udie invollrion in Niti,R.vi Buffates (Shah, l9E8) and n

wa rr@r.d b, pdiry. 3€en ot catvinS and Ei.in€d plaqr.a. Ccrviet invoturion

cohpl.rcd by 28 days. In amrher sudy rhe ccrvicatsnd lreiire involurion avcEged 25.6

t L0days and itwd not ef|at d by peity and age in NiliRavibuffel@s (Usnani a.d

rr ha ben suggBr.ri dtsl ry3 *irh loned dunrion of irE .rs.d p@lagtandin

relca und..Bo ihc h6r apid ur..in. invotutjon (Et.y a d., tgEt), Inr.hueut.r
injection of l0 mg dexaoetterc in 6 buffds on days I ard E pdgll1un (we.6ar
and Wan.par, 1986) indue! huked lcucaylodis, reuropnrti., trhphoplnia an!

osinopeDia. This @rti6&.oid l.earment h$Ened de utcn.e rvotution, rcduced Oe

nd pdpatu'n 6tr8 inredal and irc..aed lhe ircide@ or po6rpdrum oruttur,

2.1.2 R€l.aioBnip ot lrcrie invotution wtrh t rtitiry

ElTccr of olerine invotulion inrcrvaton poslpdtun r€pMrclrvc pd,brnlnce

rep.rcd by snc wort rs (Roy and Lu&l!t.. 1962; We@k dd W.n p.r, 1986)

o$.r. (Dohon and Keo.palam, t9r,6) found rc .ignifidr cfr..r.

Urerine inrclution and p6p.(um .rkus ws srudicd ,n 4 t prihiparous,Nilr-Ravi

buf.l@3qtvin8 mrmallyduring Juty_De@,nbcr in a gov€rnmenr larm (Chaudhry d4t,
1990). 'fhe mqn tjme Equired tor @nptcE uterie ihvoluron w6 2E.37 :L t.36 dars
aud r DaJorny of the buffatcs (92,6E%) it was €oopteEd wiihin 42 drrs pqrpanoft
Age d tlBr alving and soladon period ligniiiendy atreEd tn. inl.rvlt ro invo/urion



ol u@rus. Ther. va a pcitiv. @rcl.tion betwen th€ intlnals fon elling to

involurion and pGeanun 6tr6.

Kidkoie (1980) @ncluded 
'hat 

uE ine involurion d€press fcnility duirrr qny

posQanun period but ithd no rel.tionehip wirh pdq&run st us ior.Nrl. c.ave dat,

(1968) Ibund rhar ferriliadon and prc8oancy rats wre v€ry low b.forc da, 20 afEr

pdturniotr b rcMned ro nmal latcr on. This p@r fenihy ws! an ibut d o physidl

brno ro 3p.rm rlatol nrhcr rh.n .ny inh@nr dcfer in rll. ova or o$c.

thysiologiql n€haism (Shod d al., 1974).

2.1,.1 PdtprnM Interval to 6tr6 lnd conceDdon

The dclay of lNr pcrpaduD esrus rnd ovulaion have ben @isjd...d th€ major

lictor lqdinS to a long etuae pqiod in Egtptio b!ffalq (El-F@ly. t9831. Fnsr

d.@red 6tr6 h6 ben r€poncd tt) @ur sftr in dliry buffato6 (m@n ?5, btrg. 15

185 dayt s compsr.d !o swnp buffal@r (men 90. @ge 4G27j d.ys) (Jiinudeen aid

Haf€z. 1987). P6panun drous i'il€rvat and setui@ period of various br€eds of

bufialB in larious oamsedenls and l@riotu u. gilen i. Table 2.1 and 2.2.

P6rpatum srus re s$dicd in 4t prini!@6 Nili-Ravi buffatocs @tving

normall, during July-D@nbd, 1987 (Chludhry a .t, 1990), Abour 76, bldatcs
qn inro smr wirhin Mo monrhr afr.r c{tving. TlEe w a pcniv. @rcldon

beiwen rhc int mls rrcm catvirg ro iovolution of urerus and posrpaaln estus.

Thirry five NitlRali bufiatB were studied fo,. pospfium r€productive

perlbrmre (Chaudbry ., at, 1989). Thc ndn inr.,val tun p&rurkion lo formaaon

ofnlsr palpabld fottict€ (l0nm)afc. @lvitrg ws 27.43 days, A pcilivc @rcht nr wG



Table 2.1. Pdlp.du6ttu bt ndorddry bllfilG i! r'rtrio6 m"n"8'nFh

<120
t2t 240
>240

43.9

66.5

@-120
r20-210
>2t0

52.22

IA
22-2AJ

l7t.l9

36.36*
47,74%
15,90%

15.55 %

22.79%
25.65*
36.4t%

Nili-Ravi

Nili Ravi

Nili-Ravi

Nili Ravi

Er,shan. a al. (1963)

l7t.l9

t9t_7
t62.2
1t5.9

51

t33

97

8d! (1966)

Muhamn d&Jardban1l9l)

MulEnnud & Jarelbd ( l9l )

l0



Tabl€ 2,2, S€rvie p€riod ol d.iry butltlG in v.doc m@gm€nte .nd

Egyptian

Nili Ravi

Nili Rali

9.8 ro 165.31
t25.5
304.0'7
214
t23
96.49
< 120
>120

440,4

569{
,tlh
24%
IEE
r5%
t2%

30l;
7A%

sh.h {l9D
Roy (19{O)
Kadu (lEl8)
lshaquc (1969)

aSU.:*h & Muldrurad (1967,

El-Fouly ,t al. (1977)

Nili Ravi
NiliRavi
Nili-Ravi

Nili-R2vi

Nili-Ravi
(!illage)

t0l-2@
20t-3m
301-{!0

222
2Q4

2t1.03
241.81
249
1G750
212
2l -9t5

1t.5
23-502
175.13
2l ro 349

Ahmd aod kfan (199)

Chaldhry and Paha ( 1986)

Z.fu (1983) 
-



f@nd b.!se.n Ui5 incdd |t|d ltc inEd.l r, rh. fo u.bn of fiBt dDls tuDun. TIE

rw68c pdpatun 6[N inr.ryrl hiShly @Et.Ld wirt aumpaion of folticu-ts a.rivirt

p.riod (r - 0.52) and i .fld ro fntrulion of fsr dpn lurcun (. = 0.43), Th.

pcp.rruh inaryd r. fdmrt n of fiBt fo icL.nd 6ns e.! m. .frecd by mnd)

or cdving. asc dd pariy of buratas. nl. .|Icc| of y..r of c{]viry on s.dicc p.dod

.nd sni6 Fr @'E Oion % lighty 3i8nifidnr, Thc cfiet of rEir, on rhc *dic!
pc.id w.r ds iiSnific$r (p < 0.05) rid it Erscd fron 209.E3 :E 12.55 io 263.2E I
10,91drys in rhc foqnh .'d !h. ftrt| t&6rbB, r6pedrcly. Thc tiE wighr I dvir!
in bufi.lB.fic.Ed 3itnitmttt, (p < O,O5) rlt. $sic. pdiod whi.h s tongBr in

sh.ll boff.locs (278.(161 10.95 d.yi) folsrd b, ncdium (243.E1 :L 7.29 &y, .nd

lary. (2 I ?.99 t 9.37 <hvt bufirlG.

Plrh. r, at. (t966) reFn d lhat ii NitiR.vi buffatG rh. ircid.ne o, arru!

donng auomn wd hishBr whilc t()Br incljcE 91r obso.d dufins spring in

P.llar Th.y |gd d hjthlll trM$ty fcql.||cy i. Novcnb.r md towerl in rh. nlo h

of May- Th. difrc€nce! eE sigtrific{nr.

Acco.ding o Bdu!.[i (lgl),rh. fiBl 3igns of owfi.tr &riviry in Mmjh
bufillG ecurcd o isn$ of 36.6 .try3 po.p.rt|n ehit. qru @!rcd an !@€.
of 5? dayi .ft.r crlvinS, jrs dundor rvcEscd 14_?6 h@r3 .nd <,whion occurcd $
.vcryc or 16.92 houn rfr.r rh. cnd of erus. Th. ollccadon . io n ont n.ri.s
dudn8 rhc fiBr pode.nun o€uN eas 55,5t_ Viluat .sr.!3 srSn3 In su,np burhtq
Erc 6t gsi4d $i ii&ding *hjt being mouni.d b, bu , v$nd n@s di$hrg..
r.ifiing of scnicli by rtl. bul, bclo*int lnd swoltcn t.bir (Ch|nnnpnl..p, 1987).

t2



ln ?91 Egrprid bufftlG (Yousuf ,l a?., tgEE), a orejay ircr€$e in ,nEtual

'o 
ewic€ wd asiad wnb a o.9n.y ircr.& jo sNie Friod.nd €lving nrt.rvat.

Posp. n s.rvie imerual 3igni6qnrty aftectcd $edurarior oflacbrion blt nol itE mitk

lr a study on days open ot Thai Swamp buflales in Surin LivBroct Brelding

Surion 0trhramonakol a al., 1994), ir ws foud rfl rhe tonad d.r! opcn (216 day,

@u(cd r latc dry s€en (Aprit) *irh poordr psrud @n<tilion atn highcn

am6pmir renp€Brure. Tnc days opci .nd tivc,Eighl ar otving werc N8atjvely

corelar.d (r = -0,6, P<0,0t). Sinitarty in Indon*iu Sqonp buffalo.s (Lubis and

Fletcher, 1987) body wcighl did rci affcct pNrpdtun .sru iniervat. How€ver

posrpdrun intervlls ro fiN 6tus aM conc.pdo, prolonged tow fadhe tevek.

F.rlicr pGrpanom @meDtion in @s on fie ljgh feding levet w6 sciaad wnh rh€n

lowc. b{ny w.ieh ts rnd/or rbeir fst.r body sigh l@wry ai.i qlvin8.

2.1.4 Podplrrh ovulatiotr .nd *ni@ per @reption

Analysis of lhe dara otr 1530 Niti-Ravi builalG for 1939_1985 (Kllrn ., al,,

1989) showcd rh& tne av€rage numb* of etui6 per @@phon $as rh. darinum
(1.39) lEif€B Qlving fd fiBt rjDc durjng winrr am r s hhrmum for rh@
qlving during hd drt s€en. The nen numbc, ot $drB per corprion trs Oe

hiehdt (1,95) fo. bufftlB bred wirhi,r 30 days pBrpdtun, *hir. rhc towc, Dumber

(1.4l) was recorded aor dN bred ar an irr*vatoigl,l2odays.

ElslEfle rr d. (198j) studicd 95 heif.s ar a resrch sration. Th€ pcice .ges

oa fehales dar coneiv€d ar'ler l, Z, 3 and 4 mlings eE 55.a,27.4, tO.S and 6_3

t3



cFcrivcly. Th. F.tp.rum inl.ruls ro ovulsion rvcng.d 2E.0 t 1.4 daytnnSing

Numb.r ot$wier pcr @Eprion.i|d olving ini.rvrl for 3+l Ettpri.n buf.to

@s avcoS.d l.E? I 0.9, aid 5 16.4? t 9.23 day! Espccrirrly (Korby d .t., t9E?).

Nunbd or wicc! Fr cor?rioi ws !ffer.d by s.ston, y€.r ot 6lving. hrn. pdny

Itr 2l swlhp !|d t4 Mufrh burftlc in oe tocarion !d 26,wer.nd E

Mu.6n bufiiloet in andlcr l@ton (Kamdpon l. ad,, t9t).rhc p.rccn6g. shoring

Bunprio of posrpdun ovul.rion (s dddEd by prctGa.onc rsrs) wirhin I 20 &ys

rrt.r qlvinS. wa 38.1 ard 35.7 in rll. tu bEdtre{€drcty in tqtun I .nd 61.5

.'d 62.5 in l@rion 2. In 16 SqMp. t6 ris.id t6 riw X Sstry E buf6ts. .sc!

2-5 yals (M.iylddin aar., r99t), 3j.nd 5?r of ,wup rrd F, b!ftlc dtFcriv.ty

shoEd Mri.n &riviry *irhin lz) days .ff.. crlvilB, ht rcE of $c dvc, bufhto€s did

lr.ppaB aoh dE atDtr di.w rhar s|!r bufF,lo€s lhoe r div.rs. Mrurc ot
p6Prun i .tual io v.rioB r.rroduc|iE .vcnls iDd lh. inlc.vd it 8r..dy lcffnirc U)

rti.rion in 3alotr, f.cd .v.ihDitiry, br.ar.id m.r.8ciEDr.

Sil.fl qtru, qui.r 6Eu, s0!rsr.s, arrs
mrrrion pioour ctiniot 3igB of 6uur. ,rinut .tr

ca{ru w.s not d.ie.Gd errr by. v.glohizld butl

r.'rrdo! q sibnr ovuldotr is rh.

.r dr. (l9E3t rt9cr.d rh.r .it.nr



Buffales @hdn under sfiess duing the slmber s w.lld wiir€' mond$ 6 lhey

are renb.r hol €risrlnt, nor eld tolennr {Hafez, 1952), A l&8c nunber of butralcs

emain unbrcd duriig summ norths b@e ofsitenr her (Mudgrl, 1992). Swnp

butralG erpr€.s h.at synproos ,ilh a v.rliog inieNity .!d p.rc6 @odhiparrha .r rt.,

1978). Thc her rynpbms rc nore diffrcllr !o deEct and tc mu.!s disharSc and

(d'v,' lrrrs4 dre les pronounc.o bufiah! lhan qde Ja,nudatr .i ;1.. , tq8.ta,

rcported rh. isidcne of site euus $ l l % in sEkl.d swamp buffales.

Th. pc,enoge of sit. 6rus ws @ in Egrptiln buff.lG (KhaBb a.1,
1988). I tr a larcr 3rudy by (Kharhb er a/,, ( l99O), 82.a t sil.nr ovut.tions were obervql

rhroughout thc posqanum period, decrosing wtth advarced ovutBrion cycta. tD rhok

bufialtrs dat got prcgrbt, tOO% ovutarions werc @dpanicd with dereccd sigtu oi
ahl whilc in th6. rbal orrjnued cycting and hitcd lo @Mivc, ircide@ of ijtcnr

Bark.wi .r at. (1986) Epo ed thar 79% a4r and ?696 se@nd posrpdrun

ovularons rcre not Mmpaoied by cstrus si8n iD buffatcs. Borarty .r at 0985), in a

sordy on 14 Egyp.ian bufiatB. Gporr.d lhlr,itont olrJarioM rangcd fron 16.0716 in

the suomd o 29.46% io te spring_ ConcdmiioN of Ei,iodorhyronirc arld thyrerift

weE signifienrly tower dlrine ct t€s eith silenr ctus rhan or ur. day oi crus and

during other@srrus cyct€s_ Sideh a at. 11979) rcpo ed21-55% sil. ovularions wirhin

45 dats posrpdtun in 98 Mulah,Nili Ravi buffates, 
^ comp&&n b€twen

Prog6iefo* prcfiles .rd visible oocrvrrion of srur evetcd rh.r 50 % ot trdian dairy

b lales show.d d l6i oe sitenr esrrus during $c p6tp.num Faod {Arc6 and
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ln Nili-Ravi buffal@s 24% esrs p.riods *re found $ tilent enru! *hile th.

remining 76% wcte a@mpatried by fiue hal sieN (lshaque, 1956). Ali c, al. (198i)

sildied l5l NiliRavi blfhlB and folnd 6.1 duing 3ilcnt cslru pl6na calciurn

@Enr.arion and calciun - phosphoffi ntio w@ l()w itrd zirc @rtuation was

higher a compdcd |o $c srB eroup, Robedr (191) suSgat d thal silenr 6!ru nay

be due to a lek of s!fiicienr s&reft,n of stradiol by ihe matur. ud s@hdey lolliclcs

or duc b . *ed for a hiSner $rshold of aEogen in thc eninl ncNous sy3r.F of

@flain idivid@ls ar @.ain tim o pod!@ rhe FN@ rig'8 chra.riint of srus.

Crnpardively lowq prcgBi.roft onenrados obencd dlring rhe luE l ph&

of lhe 6r!s cyclc (R@nberB .r al,, l9?7) .nd highd prog4t rorc l€veh than bdal

levels during.stru (King 4r ol,, l9?5tlad !o 3ilenl €stus, How€v€r. Kharab n d.

(1990) ob5etu d no oNisEft rcnd io a relatioNhip baw@n progst4ore levcls aod

idide@ of quier ovul.rioE in @nl. lid bufidG.

Bot plolongcd under-nutiitioo and &ut€ nutrirional dcficicncy havo b€e. found

o be a@iar.d wirh slppBsion oi behavioral esr.u3 in ewes (Knight, 1980). L&li of

spper rff4$ grw$ ald oes sil.fi st B (Witd(o$ki a l Spon. 1993),

SubMl blood gluce lcrcls iupplyinS l* mrgy !o th. gon dr eae as$ialld wid

silen! ovllatioB (Howl.nd .t ,1., 1966).

P@r cxpre$ion or eve. conplerly silent qtru ha! be.n a$dbuEd o th€ low

profil€ of gonrdot Ahic horftone or dirturb.@ in the ntio of @rtii. minerals {Mudgal,



1992). Maximun @Mnrarion of FSH and low*r mm $don of LH a'e.indiqrive

of re peak brading period i.e.. wher tu FStl-LH ralio n high*r. The FSH-l-tt rario

lcmar low irr 6c lN breding pcriod.

Opdnum-f€d buihle exnibir.d wak 6rrus of snoiq dlhtion during rigit

hoou in $. summe. nondl5whercas undcrfcd buff.tG did ml ernibir aoy 6uus and

l.d to pesiseni infennny (Krr and Am6. t9E2). Thus,ogrioun fe€djng could prtty

over@f,. fi€ €iIer of har n.s.
ft has ben reported i! dairy o t€ Oat themal sFss atf.crs ..pro<luctive

enicicncy by reducing $e lengrh of.sr$ to about l0 hou6, lower inEnsjry ot esrus

behavior (Tharber and Coltier, 1982), sit.nr ovulation ro the 1U.e of 8096 ard low

@ncprron de (Thai4h.r er al, 1964).

Tl'c above Eview sugeBrs lnat silc 6lrus is pr.vate in vdioui livcsck
3p.ci6 ircludins dairy ws ald Swamp ad dair' buff.tc ad rhar n h 66ed by

scaoml and nuridon l sr*, in€ffrcienr m.nag€Denr lnd imbala@d hornoul t€vcli,

Adeqoare nu[nion and idproved her d.terion nelho& &€ netptul in lotvir€ rhe

2. | .6 S.$onrtiry of ep.o.lu.rion

lu 6 gctuo y &eplltd $ar lives&k producrivity an<l rcprod@riv. cficiency in

rD. lchpe,aE r.gioB n higher rhan rhe rrcphat oB. Thc lw p,odErjvity oi livcsB!

'n 
Oc ropi@l r.gioB hs b€en a dbuEd or I ) poor forsge availabihy (qutirarivety and

quanr'6riv.ly) h de h&sh, hor.nd ori.n smi-arid or witd cnvircnnen( 2) rcr
exisrence olgenelic selection tor high pruductio tBilJ unlif€ r.e @nFraE regDN and
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3) $ermal sd*s (Robetuhaw, 1986). lr w6 r.potud lnat nNr t.opiel st€cis oi

atrnuh luve a neabolic ral! lowd rhan dEr prcdicrcd ftod Kli.b.ds e!@tion aJd thi3

nay b€ loked upon a d adapr.lion |o rlE r.opi6t dvirom.nr i. rhar rhe hqr l@d of

merabolisn Ls reladvely low dd rcdlB fie hclr n@csy for dirritqdon. On oe ha.d

n is beNticial d rne nainEun@ requircn nE of anihals e lN, but on rhe oth€r

hand. the low heEbolic rar is N@iarcd wirh slow Broslh ral€.

The anoual paircln of air t nrpcratur€, sol& radiatioD, humidity and rainlatl

consrute enwonmenhl srress facrors deprcssirB productive lnd reprcducrile efiici.ncy

of liv6i@l during @naiD stum (Tharch.r and RoMn-porc, l98O). Effars of a,
rcmperarure, sol& adi.tion and rclarirc hunidityon f.rtihy of .,eey. Brown Swi$ and

Holsci. cows w6 evst@Ld wilhai a @Dm,dal d.iiry hcrd in Florida wirh 3ubrropiel

eNitunrrent (Tlu&her r, at, t966) a.d ir s orctudcd Oat heifcn had a hign r

@meprion mre lhd @ws. Cnn .ption Ercs of @s decrc.s€d during the sunn.r
monos orJDre tlrdgh Aug6r ad did rcr idproe. unrir Nov.nber, suggBting a @ry,
ov€r effer dlring the nonths ol S€prlrnb€r and Octob.r. Der4e in @eprio. Ba ol
r&tat'ng cows during slmocr *s atrribut d o thc aact that UEy w€rc unabte ro mainhin

nornal body renpecture during hear sr€ss coMirioB bccause or a hi8b Bte of i ernal

heat Foduction dseiarcd wift nilk,ietd,

S@oMhy of r€producrion in dsny animlls b . hcor or @@Drc inporE@

4 lt rcsuls n a.€duEd nitk supply during cerbin seros oflh. ]@, hindea.@ in

aeE.ic improw@nt, dc]t& atr thc nuFb.r of trcr.rios and rearld p€aks i. rhe life
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Reproducti!. perfonnane in buifalo is advesely aff.ctcd by s@@lity of

b@diig (M.j4d ., at., L96r: Shatr aM She]l. 1968; Cswami and Nan. t965)

BrftalG have a Ende€y b @me esr6 mc.ty in taie auluhn or dty sirlllr in

India (Nasd@nkr md P6, 198?), EgyF (Shatdh er at.. t969), Sri L:nJia (poe.a,

1982) and h Trinidad (Nae&a@ntar, t9EO), In Medii.iiaMn clinar€ d i. tr.ty,

alvirgs have bcen found hostly fronr Jut, to Ocr,ober iNagua@nkd and Rm. t987).

Ir Egr?.ian bufi:toes mon oaatvilBs @ur fiom Octobd ro lanudy (Raeab d 4t,

1954: Yo6ef and &ter. 1959: El-Kimbr, l99s). h hs b@n r.rotu\d (HNin and

Ahmad, 193) th2r dc highdr serut Ncriviry M in rhe nooth of Ocloh€r to Jan@y

when 6?% oi buff.t@s wer€ lbund !o h. in bsl. MdiduE crlvings (75%) wea

repo&d durinS Fcbrwy lo July i. Swamp buff.le in Mala$i. (F!dzit, .t968) and

seFember kr l.noary ir rhe philippnE (O@npo, t9l9).

lr Paliira\auhmn and wand tEv€ ben ide ntified s the mrnrl bre<ljng 5€@n

lu bufhlq. Ahnad a 41. (t9E6) r.poned rhat on an av.rage 48, 30, and ?2% ot Niti-
Ravi buifaloes wcre bren in punjab duling rhe moDdN of Novembd !o F€brury. tuty
b Ocbb€r and Md.h !o June, rqperivety. Afrer an analysi. of 1274 r@rds ofetvine
inEnals of bu|fales rEinrained ar Liv6b* Exp.rineft Sr'rior, @rtihbad, AnDad d
al. (1981)..poncd lhat 71.9% bu|fates catvcd during dE norh b.ed,ng srer. i e.

alumn and wlner, similarly. c.dy er dt (1983) r€porred rhat 60% c{tvinSs @uiied
rion July to October lnd lhese qlvings werc fo owed by d|€r rcfurn !o 4rus, Lewer

days op.n, and 3horr.r €tling iniNats rhan for olvings ,n on.r mnus. sbah ( l94{JJ

a@lyEd dab for sir ys^ (198G85) fron eight Anificial hch,ution Ceme6 iD



NWFP and found rh.( signifi@ntl, high€r nunb.r of buffai@s (60.5 %) w€re brcd durins

then noirnal brecding saso. a cohpaled b 39.5% duri.g low b@ding sesn

Buffales alving ih sumner and rlrlmn Bum€d oveje adivily alier th.n

rhc @lvirg in wi.r.. or +ring (Ahmad., d/,. l98l). In a s$dy (Shrn.Dd Khan. t98?)

80% of the 106l fe lc setuie rek plG during 0E Friod fron .lure to Nolenber,

RehMn er ol. (1988) found rhar lhe service period M the nininum in bufiales catving

during sprinS. Th. etving interval aho varicd signifi@ndy duc ro ycas and s6on o,

Aurunn.d winLr have bcn Epdr.d !o t€ fav@Dr. s.e'ls ror eure@ of

strus in Muiiah buffares in India (Abhi ,, at., t q3)_ tn a stud y lchzuh^n .t 4!., ts11),

aurumn and worcr atvings wse f.voBble io, dly rcsunpijon of ovdian &dvitr.

AElyss of firs. t.clarion r@rd, of 69 Niti butr lB shovld thlt s4oo innuen@d

tiGrnpen p6riod. etuie Friod, qtving inemt ad dry pcnod ,,griri@ndy, whitc

e*ce period had a signifiem inUu.n.e on a the first l&ladon ltair! (Durr and y.dav,

1988).lr Suribuffat@s ii tndia(Taitorand hin, l9E?),31.rfr eshrs eve..s @urEd
olnng vrnrer aid 12.34% durinS rhe @iny soE. ficl-$rvicc @nc.ption raE ws
11.96* in winr.r. Thc oEralt @@prio! aE ws highBt (45.06r) snd Dumb€r of
seniq p.r coneprion ws tow6t (2.21) during autunn.

Ir S.i L.nka (peGG .l .r, 1964), a narked !.eiahy of @tving and conceptio!

wd obeoed. wirh rhe hish€st pe@n|.gc of @neplioro @urttrg 2-5 months arrer dE

n app€a.s uar au0nn and

seMMhy or br.cding &tivni€s in

wintc. coBdtua brading @on for bufiate5.

bufrirl@s hrve ben artribur.d !o vdiarion tn the
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rheimal and hunidity stE!5, photopedod, rainfall, avrilabilily of fodder fo. the dam,

affectins blood deabolirg and hormoMl lclels (Sror a al., l92i Mon€onery er,l..

1980i ChanolakhaM.t al,, 1979).

The elcvatcd pro8*r.onc l.v.k in blood of pr.gmnt buffstas dcclirc npidty

follo*ina panuiidon to under@rabte levets by day j or 4 ot poapdtun and rcmanr

rherarer low for a vsirbtc p.riod unrit o!.ri.n cycliciry is rdtor€d (p€rco a at,

r98r; Jainuden .t ol., l9E3a). Fotlowing rhc ftRt po6rpurum ovut.lion, ptsna

progqr€rore level ircea5es .nd rcmaiN zbow 0,? ng for.bo!r l0 Ays, rhen detire

o below 0,25 ng/nl at rhc *rr Brus.

ln Muft.n bu(fal6 plsm! pog6r.o* @@nr.rion d.ctiEd gndulty from

L82 :r 0. rl nglnt 4 30 days bctoE qlving ro t.2t I 0_ I I r 2 days b€for€ elving:

retuined 0.7? i 0,20 otr |hc d.y b.f@ c.lvin8, d.n tboot o.3o undl dry I afer

qlving (PElsh aid Madan, 1984).

Fihy fivc indigenoB 0fika) buffato @ws bctonginS b 5 fdn rs in a viltage in

|ne dry 4oc,we.e nonioEd dc. 30 monrhs (perh a at, 1987)_ Thc in@ryal frcm

alving ro palpatio. of th. fisr.orpus lureurn wd 52.3 t l6.E &ys .nd |o rhe fiEt

elevation of p.og.srerone abovc 0,5 Dg/nt of tal,free milk *r! 54.9 t I7.9 days.

Elevarion of plo8€stcrone preadcd nBrseivie i, t9%rrhcresulllnr tulalpha$ were

shon in 4 and normal ir 3 q!6. Usmdli .,., (1990) found th.l86% Niti-Ravi warer

bultal@s show.d at lasr I strolr toreat phs (8 &r 13 days) befo.e firsl Buus. Number
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or ri*i of progdrercre bcfor. fisl *trB eu grat r fo. linit d-tuckl.d bufldB

Lu@l adivny after f61 6nu ( 15 to 19 dryt did m| ditfd wilh limiEd suclding.

Tne eu@ of presearoe sr.tion ir @Ds lur.trn on in surf@ or ovary.

A sudy ould nor @nti.n lhe diagndb ol a @rpu lucom by r@lr1 talpaion ir 24 of

l8 buffale betwen day6 30 and 60 pGpanuF, by FogBtercre a$y due b .nb.dd.d

copus luEum (Jainde.., al,, 1983.), Corp$ hlcun.iz. had fanly good rclatiomhip

w h rhe omurenr milk pro8€stercnc levels (r=0.93) (Qurahi and Khan, t988).

Qurcshi et ul. (1992) found lhat 50% of @rpora lutej dirgmsen per 3lalghrr wcr. nol

tirrctioml ad hil€d 10 €xhibit @rcuiien| milk progsr.rorc teveh duri.g pEnor|€m

pe.od in Nili-Ravi buffalB.

ln 12 mnladaring Mu.rah bufllt@r (K.ur and Arcd. l9Ea), pregesre.one l.vet

wa lN oo lhe day of 6rru and imresed progrBiEty, showing a p€2r vatue bcrwen

days 14 and l8 &Ftding upon dE .skous cycl. lcnSth, Thc prug

cmaimd brel rhrcughout lhe aBEous p.riodi in buftilc on sub_roinred@ adon.

It h6 ben reporrei (rain aMt p.nd.y, t9E5) rhat buffalo heife$ €xhibiEd 6trus

only afrer 30 months of age and had highd coiclnt io6 ofLH and @sradjotl?-bela

aDd a iower on@nlclioN of piogcsrcrone on rhe day of esl'u, Tbe progeskrcne

conenuatrcns were sigoifi@ndy afiecred by seaeoN ard w€nin8 and vdied signifiqnrty

bcrw@n rhc period3 of prb.rry and nc.natal p.riod!, Th. rsulls suggAied lhar iftr4cs
rn |he coMnt 4riotu of eu!diol-17-b.ts rnt pro3an rorc dr..30 nonths Qt age are

probal,ly indi@rive of rhe oMr ot pub.ny in butialo heif6, HN.s, a funh.r in.l!*
In esu?dior lTieE and LH, and a d4l!e in prcg6Erom @ .sm'd for 4trus and

cyclicity b b€ exnibird h buftalo hcirb6.
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lr a srudy on co*s (kbno er al., 1993), grcup I conrained 6 @ws rhar had a

,erurrcft. ol dhnmt 6rr\ bo dayq arer @^rng. eroup 2 onb'red 4 co*. rlu hao

tarbl. sigN of 6ns @ d2's riier €lving; lrd Crenp 3 @nlaimd 3 @t $al lEd m

sisn or airus in that period. Aier calving, co@otrarion oi proggtctom in ptama

er@.ded I ng/d rnsr in group I and lat in group 3, indic{ing sho.rer and tonge.

*rvie int Mb afr.r elving in gmups I and 3, rcsperiEly, Thc BUks ihowed dar

fedinS l.vel beiorc dlvi.g js relalt<t ro rh. rim. of r@uftm! of fi6t es,us and r.cniliry

afi.r calving. In l2 Mu.ianrype anenrous bufiat@ (Jain, 198?), no patpable fb[]cteor

corput loleud wa dcr.cEd on relat er.nimrion. The phstu @@ffarion of FSH,

Gstradioll?-bek and prcg€scrone anged trom 5.5 ro 6.2 nglml,7.6 to l5.Opg/ l and

2 3 to 4.1ng/nl. h l burhlo which showed eslrus. rhe ptajna o@ltratioN oithe j
hornorcs onrEday oasr6 were 48_5 ntmt,50.l pglnt.nd 0.4 ne/nlrgpecrivety.

A@.dins ro Jain (1988), ptsro prcg6Erom coEnr.arion dg€d trcn 0.27

t 0.07 !o 0.61 1 0.15 ng/ml and wa5 signifhanrly highd in nor_cyctire heifers a8ed

8ll-1260 days $d in youngs djhab, pr.g@nr sd mn-prcSMnt buffalei did not

dific| sjgoifi@dy in d$M @@nt lrioN of ptu84@roE up r. 22 drrs afi€r

iMmination. ln Mutrah bufrates, per€a d at ( 1984) founo nat ptus*t ronc profirq

during de p6p&tum period showed ovlrian i@ivity ro bc a mjor prcblcn. Mo!
an'@ls r.roirEd an suous tu Im-2q) dars, bur @rE iv.d ar rtE fiAr o s@nd

ln a study of irferritity in ante and

@ne.rerioa w@ high( in sub-rcditc animlts

bufhlo€s, the Ftum prog.srcrore

in rh. dry @e dd in @ii€rpondinB
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animals in the w6r 6re, even rnouth $rc of rhe lrt 
'had 

palpable cono'a luEa

rSrnB.l and Lohan. le88r.

Periphenl plaro mnenratiotrs of proggr€rcne weE nealu.€d in ll mature

Swamp burTales a14 hours nnetusts from 36-40 hou6 b€fo@, u.ril 3C40 hou6 ai.rer

rhc one( of qru (AvcrcI .?.1, 1985). Th. prog*l! one m

arouRl0.I ng/ml drqgh@t rhe smpling p.riod. Th@ wcrc m stnit@fl difl!rces
io hornorc coEnriioB or changB b.rwen @ws ttE16@iv.d.nd rh@ (h.r did

not concciv. !o artiarcial ireniedor t2-24 houu afrer th€ oN.t of atr6.

ln 64 lachdng buffat@s (Et-Bctcty, r993), pldm progs_m

wcE significdlly higber in prceEDr rhan in cyctic (lerwen d!$ 3 aid 5) and

rcp*r-bred.r (beMen days 0 .od 8) sninak. co@ouatioE of lolrt ur@I.lugared

Ar.ot trr wcr. d$ hichc( in rhc pcSd g.oup bcrwn d.rs 6 ad 16_

Platu progdrercE @nc.nhrion on drr5 I, 13ad t6of $c.yctc.reng.d
0.?7.5.18 a.d 5.49 ng/nl in dhatcycting Morah bufialB v.RB 0,70,2.95 and

3.23 rg/tnl in @peat breeded ( Asuw t a ot., tg82).

Shelbn r? al it990) reporrtd rMr ltE incr€a$ in D6t-ovll.rory p.aph.ral

prog*icrone @@nlhtioB wcre dchy.! lnd occorrcd ede ltowly in llb-fcnite @wi

than 
'n 

heiics. lr ws suggsrcd that tltcal jnrd.q!&y, dle ro dinirLhed ..spo6rv..Bs
b lu@ropic nmoB, nay @nrribuk lo cnbryo trbr.lrty ,. sub-fcdil. ows. tn

contBrirh. p@E of a viabt..nbryo signalt.rt en eli€r rnlrc h prcg6i.rom bt
dsy3th wa5 noreen in(!gof .nbryo faihE (Maurer and E hbrokanp, r9E2)aod

Inay norcak a ruteor@ic cff4t of.n qny .mbryo.



Bl@d hormomr and sonc mebbotir.s were n4wd in 44 tirrt_cali heifeb on@

daily b€tween ? days b.fore and I day afid cltling (FuBEnFrg ,r o/., l9!,0), The

plen& wa raain d in ? of rhem dd rhe hrd tosr @Entlaton! of Btradiot_I7-

bera and prcg6tdoE rhrdghdr rhe pcriod of oh6daron.

In a study on five pEgnafi Murhh buffat@s (pEtah and Mrd.n, t986), n ws
suggeskd that for rcrnd expuhjon of ferd nenb.anq a rF€ rn oeslradiot_t? b€$
beloe dlving nust bc a@npanied by a f.lt in progereron. a,xt th.r tht ,hift should

acur in a BBdut and sBbrned nhrr.
In prepub.ftl .nd pGrpub.rhl h€if.B, ptdm proSslloe t.r.ts w€r. hisher

du.ing wi €r aid sunner rha. during thd orlEr sesons ano pisn. LH tevels wcre
I'igher durirg winter than durins lhe olher slrlons (Kumedd Ranan, 1992).

The reprcducrive p.rrorD@ of ?4 tsreti HojsleD,lrilian d.iry ows %
eramfed durinS sunftr (wotreBon ,, aa, tgEE). ftl,ss@rorc d)ftc€ntsarioB *ere
hrgher in iNeninaGd, non-pregEat and i, non,i.seni@@, cycrrc, 6ot.d cows dan
ir non-coted cows, tt was simita in prcsna .ous ofc@led and rci-oded grolps.

Nordin ard Jainudan (1991) rcponed Ih.r th€ inefri ron.ltving lo lhe ri@
wrcD prama po86i.roh es > 0,7 n mt B rr.e ,ong4r rn bufhtc wath
unBhcr€d suchlirg .s .oopa,ed to lhoF with Btricred s@klin8 .rd atves wqrd

High€r lev.is of progesrrcne w$ lbond lo b€ one of the rcens for anesiirus
@ndr'on of buafatc ei ained oD a low ptanc of nurnio4 .s orcn lqppc, under rual
@ndnioD or buflato naMeeh.i! (H&jit aod Arem, t9a2, r9s4). Sihil.rty tow serur



prog*tero@ lcvcls h.v. b4n repo .d ir @ws fcd low cmrgy dicB (Cdruten and

Two grolps oi 8 Swamp buffalo cow! wcrc fcd ar tow or l gh leveh frcm 12

weks before unril 36 wek! after catvi g olbis and Fteons, 198?). pldna

prog4Erom pionles indiq|cd fiat normat poctperum hl.3l iuocrion at borh feeding

revels w6 @mmonly pt.eded by tnNicnr @rpoo tuLi wnh subnornrt progsterone

I. knla a|lri MuGt buffales kcpr undcr fie-tu8. @nditions (Mohmed and

layruban. I99l), d. duntion ftuo qtving to tiri esrus els , t 13 
^nd 

t:lJ + gl

days. lnrt lhar frcn Qlving lo @mepdon 175 I 106 od 250 ri l2O dars_

Supplerenadon wi$ on@nmE f..d al ,6|cof t.2kgP.r tOOkg bod, vciehl F.
day sien'fiendy rcduq! $. duntion frcm dlvine io conc9ror r.on 2t3.8 r, 76.I

da's in the tioka ald from jt2.8 ro 2tj.6 &ys in ftc Murans_

In a study. ptaha proa6rcrem tercl ws mr .ffeed by th. inbl€ of crude

prorin (Elrod and 8!lr1... l9q). lr *d @mtud.d rhsr.rc.s, dcgatabtc prcci Tr5

urrough son€ und.fiftd oehanhn !o d@r.{€ ur.ritr pH durinS ric luall phe *hich
ey play a rot. In rhc rducrion or fc(rtiry Aur a d@t.5. i. atur pro84@rcne h4
ben suggesEd (F*guseon and Chatupa, t969) ar con@naaoon or crude pror.inldry

Datk (CPDM) thar erc.ed rumeo requir.mc of d.Shdabtc iDrat€ p,olein (DIp),

End@rine iuncrion of lhe pifujl.ry (tucinizinS homorc s@relion) and ovuy
(pogesterone s4ferion), hs b€eu greatty el.vated and dcprcss.d, rerpadwly, in cows

coNun'ns re€d higb in prorein (JordaD And Swa|llon, 1979.).



Bd.d on dc abovc srudi.s on buffat@s, it may b. sugt stld $at fo oeing
pdN ion blood/mill prcg.sr.ronc con@nrr.doB rcruin ar bet l.v.ts until Bumorion

or ovrhn edviry, !n inrdrl infl!.ic.d by $&4 nuririoMl luru rrd suchling. A

lew cleladoB rr. otsctued b€a@ fi6r .str8, ptsmr proaasoE @tueturarions in

mrmat cycting butTatocs ar. higlEr rh.n tn€ rcD.{ br..d.b.

2.2 ReldioGhip ot DF Dd IEO.nu lddtlolrt 3r c {itb etmdBdve

Srudi6 on buthto indic.r. rhar t| di.h.y nuFi.n6 @ rcquircd in prop.r q@rity
and in prop.r poportion ac Eproductiv. p..for@. Ir hry h4pFn rha.try nur.ienl

d.ficae*y n.y att.r nec E nduriv. 3yncm wifioor olsin8 ctinhit signs of ill
h..lth (Higrclt and Higrcn, t95t), t@ lcrcl of nurlirio. infl@ne dc entus cyct€

rnrmn d only in jummd bur.ho in wiiEr (Arc.., l9E7),

Nuridomt dcficic,rcy or cxccss .ff@6 rcprodmlvc cffEicncy of ti€sr@t nr

wioa w:ys. Dunn.Jd Mo3s (t99),€po.Ed tnar in uffici.nr di.ry im.l. of €Ersy
by .n .ninul laj b a nc8rdvc cMgy brt!@ !@opei.d by toa! of body w.ieh a.d
oody @ndiion whi.h in orn, reuts in vdioB r.plrdErry. derdd!. Th. aurtoB
5u8g6r.d rh.r imdeq@lc nuirition irtibir! ,.Prodrcriotr rhmutn !c|,on on hypothalehjc

rcu.oN repoBiblc for r!t.$c of CnRH. As . r6uh, s..tion of LH froh pirui|ary is

rnh'biLd qusing posrtErun l&ational lnBrs, !.smt .nBtu3 lnd delay.d pub€ny

Enderirc iatu (Bql .r

and B.llows, 1983), @mcncc

41, I97E), inl. at frcm

orcatrus (l alawa,r al,

.lrving lo first ellrus (Dziut

19E5, JohMon d at, 1987)
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and prcsnancy 6te (Sclk.rat., 1988) are lttErcd wh€n cows were subjectcd !o reduced

Ntieot intalc. Wilmur.r.l. (1986) found $ar urder.luidon or od-nur.itiob rff4ls

embrlo soryiwl .rd dcveloprent by changing rlE u&rie.nvnonftnr which i5 rcl.cd

!o crEulating levels of st roid homomr,

lr an experincnt. 60 buffal@s weE f€d rrioDs according !o rhe lo.!t srandard

d 10,15* above rhe sEndard ed vc.. d.rcied duinS lh. dry p.riod or w€E mi
cx€rcscd. For buffalcs on s6nd&d .arions and thos. on ircr4.d 6doB wilh dd
wrlhoutex€rcje. scivicc p€riod aveag.d 95.3,83.0and E8.Ov.B$ 85,4,22.1 and ?? 9

days and @lving ioGPal 408_4, 393.j and 399,6 EGu 3q_E, j8l_S atd 3E7.6 dars

(rvarcv and C&rcv, l9l),
In a study on lacrarirrg Murah buffatcs (Sjkka,/ at, t989). loral number of

exp..*d 6lr@ w., 8re{esl in btftalG given 4 * Mnoni. g.s eBiled whcrr straw;

howcv.r oreprion nrc % nighert ii rn@ Sjwn 4* ur.3.eBrr.d eh€at straw.

Foheen pr.-pubcrllt Niti-Ravi buffato hciid, ,gcd 2G25 nonhl, w..e assigned

lor 100 dars. ro 100j[ of lhe re@mm.nded Brion (@naotr, o. !o 120, ot tne

l@nhcDrLd orion .nd src chq*ed rhri.. daity fo.6riu ard mnitorcd tdhignrly
by srun progBtero* @@nrj?don and rcclll patp.tion (tgblt a aJ., t986),28.6 ol
rhc aupplenenrd hcifers and l4.3 of ft€ @irot, sho$s o.snu berorc rhc end of
rhc loGday Faod. Ar dccndor the toGdr,Frod, hcrf.6 m{ rt owing cy.r,c ""a.-
&ovtry. Erc iojer.d wirh 30 ng progcst rone daity for 14 days_ The rBponse b
reathcnr w4 high.r in slppleneoted dEn conrot heifcB (80r veEu 5o%).
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Fo(y Ang6 X Hercfod @ws wcre given dieE wirh 100 d 150% of NRC

r.commendaiioB (NRc, 1988) for crude prorein (Rusche.r dt., 193). T@rn€d had

no efiect on profil€s of luteinizing honnorc or progdrercne. Alt rinS mou or source

or dude pror.in did mr sigoifienrl, affd aproducrivc ch.rcLri5ti6 or honnoEl

rn l? oqs Siven supplenenrary or no $ppled. ary f..dins (conr@t). wirh

conrinuous of lesricrcd (wicedaity) sucktiog regimes. ptbnra progca@rone Evers w€re

< I |lg/nl i. atl coss unril wek 12 pGqurum (Tegege ?r.t, 199). Onty 5 @w,

show€d w{id acrivir} &cr lhc 3l,wt pdiod. Cows lh. cyctcd dpt€grt inegut.r

and sho(r ived poSaerron€ riss ( > | n8/nt) Isring 8_ 12 days prior ro eslabtirh meDt

of norhal tau.rns of proeqrerore secrcrion, with levch of E-10 n8/mt ,br no.nal

h Mu@t buffalc wirh a mrdal bkding his@., (^garwt ,r ol., t982),

pro8.srcrc.e was ftSativety @relared wirh pt$na po$ssium on day I and wirh

clblest€rol and catcilm on dry t6. ti r.par breds butfat@s, pro86llrone ws
sienid@dy orclaed *ith ptsrE proEin, &id $lubtc ptbsphdE, sialic acid,

tDra$iun a|d etcium. o. d.y 13 and 15. Ir shcp, pe 0992) concluded lhar th.
irvdse r€laioiship bclweei reed intakc and prog€sre.orc .onen!flbN w6 due ro

rcmovat or piog.stcrorE bt tiver and gur dlc lo an ircrBed ral. of bt@d flow.

Chohan n a/. ( 199) obsncd highd v.lu6 ofsrun pregcrr.reE duriry 6106
cycle in 6rru 3yrchrcnizd b!trales dan nornal cr![c buff to.s, Tte vatvB and

patErn oferum p.o8.sreone durinS erty pr.euncy ws @n-srSnficant a.d simita, in

ootlr groups of buffat@,
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2.2.r RebtioNhlp vlrh endertdologic.l st.tc

Ltrreinizitrg bornone (LH) is lhe pridary lubtrophic f&lor in eule (Hoifman

et al-, 1974) and is rcqui@d fd grw$ of ovdid follicl4 (Srk a al., l%0).

Nurnioml Gr.icrioB in heif6 havc b€n Epor.d eir!.r lo increae (combe and

Ha$el, l9?3) or d.fe& (Apgar ,r a/., l9?5) plsma LH corccmratons. Entwbtte ald

Oga (19?7) fou|ld no efier of under.uririotr on cnRH induced €teae of LH in

In amrh.. shdy (kilter d al., t 989), n ws @rctudcd thrr lur.iriomt Gricrion

oa b€.f heifets duing gesarion @mpsnicd by body wcighr lss, ers GsiaEd with

an imMe in LH relese before peturitior rnd a deree in ret€$. of this hormone

Chang6 in pts@ prcgqr.roE @ne raion w@ srudi.d itr 12 nont&Erine

MurEn buftz|c fd oe y@ (Kaur and Aroh, 1984), The buffdG wcD rij a

mdnlena@ Erion {group l) or a sulr-mainr.M@ Etio. (srcup 2). Five od ot 6
buihles irr group 2 ard I our of 6 bufi!t@! in g.oup l,sho*ed tonS anBrous perio<ts

olnns nc summcr monrhs. Ttc prcga@onc @@nu,ation rcmained baet lhroughour

tne aBmB p..ids h group 2 a, a resu! of i@tiE o@t6. tr e., @Etudaj d,ar

lbder-nutrnion @!pt.d qnh high .Dvibnmnrdl rmp€dtuc ar.st w$ rBpoBible for

long anstrous periods in b!fial@.

Buif6lcs lcpt on tow pta of nutrnion (?5% ls digcstible crode proEin and

l5% 16 10ial digBtibte nuricnrs thzn rhc ruinleEE r€qun m. s) had a hignd

@@nftadon ol p.og.sErcre in pt6D .nd an in@!.d l.ngth of aro6 cyclc (Hdji!
and Arora, 1982, 1984). Higher proeereronc comenrarions weE probably due !o tow
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merabol ic Ele. The higber levets oi proSes€rone

lbr anerrus condnion of buifatGs nanrrainert on

lMcr rural @ndirioB ofbutralo negeocnr,

Pseanum r@'qtudive rdvny wa

and improved rieding @nditioro in Amazon

nonrhty catvirg parterns sho*ed Ihar h rhc

w'r @NideEd to be oie of rhe ftdohs

a low pld of nurkion d of@n happcns

2.2.2 Relrri.chip snh $eutn, ot frp.oducrtd

C@newardere a ua (1983), in .oeBos with Chan'llakl!fu ct al. (y/g),
r.porcn rhar rhe calvios sMn in Thai snd Sri knk n buff.lc @ircid€r wnh rh€

alailability of rodder. Roy and pandey (1971) rcpon d rh.t plare or nftirion did nor

irfluer@ e incid€@ of.srus in buft tes during summer nonrhs. How€ver, ,rrrilny

wa sig fiqn y highcr in buffales oi I highe. pl.re of nuritjoD (83.5, veNs
66,6*), Thc butralG on high plaft of nurdio. eE erve,2.5 tg 3upplehent of
@rBnrde daity and in@ oo a tow planc of ,lridon r@ivEd 0.54 k8 @meorraa

Plru .,.a (t986) r@rdcd ovdia &tivity, oe5rr6 ud @cplion in ,5 Swamp

bufirlo€s anr esl.us syrchronir:tion in two s..joB (d.y and wct) and al two hvets of
iurflt'on (fed gras ar' dbirun ptus I or 5 kg @nc€nrnt s per day). .lhe nunbcr ot
acyclic animals wd siSDifid,rly higher on tow ptarc ofnut ilion rhs those on highcr

pla* ot nutrnion (35% veBus 3%). tt w.s @rctud.d tat ov{id i@livity .sseir!.d
wrn p@r Ntrnion 6utd b. ai imponam que of low Ep@@rv. ncs rD SrzEp

srudi.rl in bulfds ke?r ud.r urdnioEl

b.!in (vale r4l, 1988). A onpaden of

hcrd subjatld !o a deficiency ot fi{tder
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bclweiDcc.mb.randFcbnury,p.nurnionoccM€dmintyb.rcnAprit a ,t0g6r.
rn @nrr.st, in rhe h.rd k pr on adequ@ p6roE ad di€rary sutpt.@nB throuShou de
ycar, catv'.8 o@uned rhroughout the y.ar. Mitk prog€st roft prcfitB showed dar cow!
und€r ihproved conditioN R^rovulabn 30,2 t 14 days afie. orvinS. Under raditio@l

6DdnioN, fint owiarior wa! delayed undl 102.4 t 42.7 da),c Fdplnun, tr h6 b.en

Dcrular.d |har, si@ etun preEin intuie.hc wl.r @mng eplctrt of d dinat,
hi8h.r .o@nr.adoB (?_14,8.51 B/IOO mt) in buflalc woutd r.rcr har cgut.aon
unde. iot @rdniotu (pandcy and Roy, r 968b).

I).crede ,n fie leveh of vltamrn C under he har sre$ @nd,,,on ,n 0r,",*
rB D.er lcporcd by pandcy ud Ro, 095&) lnd Bahg. .r at. (198E), teldins to low€r

coic.ptiotr racs duriog sunmer. Vjramin C (Asrbjc &id) hd @nplcr funcions in rhe

an'm.r body. D@ ro ir's didarivc_E<tucrion prop.ni6 viumin C i! involv.d in sasid
bGynrh6is (S@cyi t969) ad in dc syithcsh of dtibodq (lhl|da d Rry. 190)
EahSa .t dl, (198E) studied s.!$nal variatjoN iD brd asco.bic &id teveh in
pospartum buifal@ in tel.tion !o rcprodocrive effrciercy. The overa bt@d
conccnrariotu of s@Ibic acid weE not diffcrc in suom€r and winr4. However.
signiii€ndy highd vatus wac obEincd in aninuk rhit @@rk! dj.n rI6c whrcn did
@r coeiv. (0.65 :L 0.06 vwu 0,53 1 0.02 ng/100 El or bbod). Sinibdy, bufalB
*ith thorr pGtpa.run 6ru ior.Rat had tigh€r btood s@Drc lcrcb. h ha bei
rcpo.t d rhar adEnat d gooadal stdoids d.pra pls@ vi.amin C l.vch s it is uscd

iilr th€ synthcsi6 of rhe former (Searcy, | 969),
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Roy a at, ( 1964) corctldcd rh.r hypor[yroidb,n d@ to n,8n rnbicnr €nD.rlturc
s respoNiblc ior $mm* s€ritiry in b!ff lo c!s! prcbelty duc to rh. rcdlced

re.poNiv.m$ of dE ovdy ro pituil!,y gontdoaophin. &hg! !d crns*.r (19E6)

itudi.d seasnal vdiationw jn ptuM hormn.s !d rl9rodrcriv. .ficic,rcy in 20 nc*ty
elvcd Muft,lr buffates. The But6 jugrard rh'!t tw cproouc,vc tsrormre dlrin8
rumhq *l' alochL\d wilh l@ proS6arc& &d hjth prchlAndin FL coEnruioB.

From $c .to!r rcvicw ir m., b. corclud.d lh.r Nr.rrion t d.ficicq dlrjng
srnc nlenr my co ribuie to r d.c@ in .hc r€prcdEdvc .ffici€Ey of bufhte ad
propc. fecd nrDSc@ m.y imp@c rlE iirunion.

2-23 E..r!J fedh8

An ani@l Equi6 sl.r8y fd rh. ,nehnic.t wr( of csrcnrirl o$cutrr &rivity.
fd ch.mic.l wt iu.h s &. rnoErcnr ot dirlotrcd 3!Dsr.icc. {rin$ @rn...rion
8radi.nas dd fo. rh. synrh.li! of body corsriru.nE $ci $ cr,zyn.s rnd homofts
{McDondd a at, t96a.). h tsninS ddry c.[tc, o iBuffici.nr cE g), suet, 6otr!
in . &clie in 6itk p@dlcrion.!n bs5 of ljvc w.ighr. S.vcE fid prolongcd eer8,
dcrcicEy d.pcsei Eprod!.riv! p.rfdn:r (NRC, t98E). rn !trEic cEryy ii dE
dia d.lattd pubcny etld oue€d .irh.r . conpt.€ lEstru o. rn rbdty imr.5.d OG

d@rion of pospdrum aEn B (Ouitb.n, t 92: Topp., r !rr; F.fi.!, I 99 | ),
Wilrboit .r .1, (t96j) @mludcd rhat in bef c:ntc a d.ri.j.n y of cnc.gy w

nd€ d.r.hcnrat to r€pbdrcrion t|l.n prcEjn &fEnnEy. Th.y d$ rcpon d Oa.
volu.ray imalc ot fad *. r.du.!d whcn tow prd.in di.B wE prcvid.d .nd
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@equc ly, coB @8umed ftithc! adcqulc eneqy nor prccin, Ovdian activiiy is

affEted by low.n.rgy levels. Ift@.d.nc.gy l.vclr ennanEd @Eprion rab and rh.

pernt g. of @3 cycli.g dly ii d. brccdirg *@n (Wiltb..r a ot., tg6/rDtn d

Accordint ro Mienien ( 15'90), a tow eneqy level ir @ly puelPfium caused a

delay in uErinc involution and in the oNct of ovrian &tivity and prelonged dF inre.val

tioD qlving b UE firsl iNmiDtion and etui@ p.,iod h dairy cow3.

h 3 6l@uriv. y@, springqlving H4ford ad H.rcford X Angs @ws {n

- 348) *cr. ued ro d.i.rnine efecrs oi t.vct of supptcmcnEt cergy or proEin before

ard afta calvinS on herd pe.fornaM (Manlon a ar, t 99j). Cow3 f.d on EN (20%

fude protenr, 2.44 kg/day) du.jng gcslarion h.d Er€ter body wcighr gain .t qlvins rhan

PR led oB (40% eude prcEi\ t_22 kg/d!y). Cltf w@ing woilht w6 not .l14c!
Dy supprcm.nbrion. Cows tid on EN bcfoc elving had e t L high€r prcgemy al.
than cows red on PR (p <0.002). pEgoancy lal6 wrc rcr irflucr.ld by rremeors feri

for a shorr pcrio{ after @tving. tt shows rhat co.ceprion rars werc inprcved by feediog

higner bvels of supptcncnral erergy prepufum but mr p6euuo.

Hall r,al. (tgl) foundlhatlow.ncr8y inr.tc to*rcd mar LH @M .atioE
(0.9 v66 1.5? ng/ht) 6 @np.r.d o high eErgy inotc ii p.inip.rcc p6F&!un
cows. ir wa! su8g.sr.d rhal hypothllamic-pitlil,ry furcrion i@!q!.d in lhe *ry
pdtp&tun inErvat in dje ad€qua@t, fed baf @ws. CoMnrarion of plsna
norepinephrinc, a lipotyric f&tor in adipos, tisue, wd rcr afl€.rd by rh. rabent.
Pl6tu lev.ls of dihydreir?henytaiani.., lm|hq lipotyric ,g.n!, B h,8tEr in rh€ high

emrgy 
'nm<€ 8oup. coli$t @nenrrarion wu tu. rfieEd by d. r6ln.nr end d id not
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s@m !o suppBs LH level. Th. aurho( luSgsEd rh.l adrenal conical and medultary

hormona do not dtatly mediat lhc cffer of norition on reproduction.

ln Swp bufralG, di.ra.t nd bolizbl..rcey dll rc| afid dE udtn iio. ot

digBcd nitrogen (Moon, 1983). HMvd, n B iot d lnar dFarc differcE i. rh€

intake of m.abolizbL cre.gy g€rcrally rcndcd ro .ffd rh. uriliarion of di.ory

nnog€n. Bdhi 
"t 

21. (1981) repon€d 6ar in M!r.h buftltB rctemion of nnrceen

Nrced with irc@ins dietary erclgy (P<0.00t) and prcEin (P<0.05).

The absorpdon of 6senrial amino &ids frcrn digBred pmr.iD is virrt lo rhc

mrinrctune. repoducuon, grcwlh and teorion of dlry rnimats. Th* aeniEl arno

rcids Dust come eithc. fo diery 0rorin rhtr .gF ruren imenhrion or trcn

nicmbial preEin poducrd in $e .um.n. In l&iaring @8, 6 ri. nill prdt@lion

iNr.&. ir b@ds me lnd nor. iDporu rhlt dj.t ry prcEin d€lsdegBitarion in

runcn ledenlalion {Kalfronn, l9E2).

Food prorci.s @ hydrctyzcd ro p€ptid6 and anim &ids by rudcn

mrcr@rganBm bul some aDino acids aE d.g.adcd furrher !o o.gdic eids. amrnonia

and cdbon dioride (McDoEld dr 4t,, t9E4b), Th. rumei degod.bte proEin de eitt€r

convcn€d by rlhinal micrcflon, !o nicrobial prot in ard dig6r.d in shau imcsrine. or

ihcy &c hydrolyzd ro rmnooia .nd ercrcad s ure through lddrey.

Supply oJ to*prorain dict! weE tound assj.Ed qirh . Ed&td ioalc of eErgy

and pocin in b€f €lttc (Witrbank ./ a/,, t965)_ S!9 d ..r. (1988) found rh.r a

d.fici.ncy of crude proleiD eusd rducrion of prc and lce,iun w€ight saios,



d.co!.d dE pc@nt4c of hcifcB showin! 6t!u by I l0 <hy3 fi.r olviit (89t vcu6

63!), &.Gr5.d th. li6t sPic. @m@io.6c (?li vd6 255). .nd ircr.&d dE

p6tFr|un 4rs inEryal (75 v.Bur 66 drF) in bef h.if.B.

Ch.l!p! (19E4) auribur.d $G d.h.rioN !ficct of hid di.t!r, pld.ii oi

rlp@drction io . chriE cs8r dclici.Ey $ iMa!.d cmrry i! requn€d for tiEr

@nEGion of crc.3! .|nmni. !o !ra,

FdSusi .r aL (l9l) sugsBr.d rh.r *h.n !.En ua DiEogfi @renEa 0lrr.

rcfleting $. q@rir, sd dqndibitity ot di.r.ry proilin, !rc > 20 ng/ t@ nt. f.nitir,

eill bc inpri..d. Klin .r .1. ( l9E3) Gpon d rhr in @s f.d r ZOt crudc po&t! di.r

wid pl.sn. uro ni$g.n of 16.6 ng/l0o dlprcgmy n! w tow$ r||!r in o$ fcd

. l5t crudc prc{.in dicr wid ptsna u6 nirogd of 9.0 h8/l@ nl. ScNies pcr

@n ?don Ma irc@!.d in @wt f.d dixs wit|| tr..ar rh.. | 616 crudc DrcEi. {ldd,
and SwNon. 1990) bur in ano{hc. srudy (Hom.d a at, 1987). rhc rcDloducrivc

p.rform@ of @w! *$ Mtn{.!n *nd.Iy sEfl.cGd by i,Ef! !i,g di.bry Drct.in

from 14.5 ro t9,45 ofrh. dry mrtr.r.

ln a sody, 40 Aryor X Hq.fod 2-yan.td pranrF,s 6s w.E Brvcn d,c!,

wnh lm or t50!g of NRC reonm. LrioB ior qud. proEin in dicrs @nEining

$yben Ml (los .s!F) or mi2! arur.n nat/blood nat Oirn .s.rD.) $ dE

primiprl rupplcncnnt proEin !our.. (Rosctc a at, t99J). Tr.xmnr trd io.fier on

prcfil.s ol lurli.izing hcmone d prcg6r.ioE,

Holsrin h.ifcB *cr. f.d o. !or.l nircd 6do^' drr nEr (@r.ol) d dc!.dcd

{hish) tuniMtty d.rr.dlbtc pror.in GquicnEnB, ?3 rd 82.rt tuncn .bgndtbt.
pro€in d p€rc.nr of crud. proicin, esp@rircly (Arcd.id Aort.., lg!). FiRtss!.vic.
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@n@p!ion nt4 w.rc 82 and 6l% fo! mnrot and high ercups, rBp.cively (p<0.05).

x ws coocluded ihar cxess d€ghdablc prot in @ts through sonc undcfined @hakn
b 6@rqs ut ri@ pH duriDg rtE tlrat phts., whi{:n my play r rotc in the obsded
r€dudion of fcdt iry. KautiDe ( 1982) @Elod.d rha. ry3 f€d high stlbt. p@rr show

in*6in8 difficutti.s in prcrein mekbolhm r4ulting i. tet of pror.in in rhe int6tjrc
a.d high ammonia ercs in rhe rumen teading lo a toed on ihc tiver and feiilily
Drorems.

Itr .n €pidcniotoBiql @aoad sutuey, daE from jO, low-f.dtity rsrcta

Kibburz d.iry hcrd3 with a man ov.rall coNcptio. Br. of 35, in mlhiptus @ws

were onpared wirh data irom 30, high+irtitiry Kibburz dairy hcrds wlrh a meanoveall

corEeptDn rarE ot4E% in hulripdous @ws {FratuG aat., 1992), Among lhe riatoG

which @orcd morc frcq@ndy in rhe tow-f.nitir, rhd h tne hi8h-fcnitiry h.rd! w.E
a higher av.Bge proEin deBi.y ard tow.r .Ergy/prctein rauo t d durirS lacadon.

The detrihentlt effa! of exQss polcin hs ben att rbutcd !o the runi@ y
degradable &&tion of dieBry pmr.in (Fotman ,.4L, l98li Canficid a ut., 1990).

Jordd ad Swason (t99b) reporicd rhat in t&eling driry ows de!, dkta, pror.in
dere&n fcdi|ny .od ,ignif@.ty .lr.r.! |h. ionic @Dpo6[ror ot l|rriE Ruid during
th€ lu@lph4, but not in the fo icuts phs.,

A d4re$e in stuo prog*t.rorc ha.6 ben atrributcd (Fcrg6sn a.d Chatupa,

1989) ro high jnrake of degradalle prcEin tnat crc!€d rumcn rcquir€m.nr of Lennenlabt.

n'dogen. Endocrin tunction oa lhe piruirfiy (LH src!,on, ano 4sry {prcgs|eturc
s@r€ton) ha b€cn 8.erty elcE6d and dcpqsd. rBpe.iwry. In cos @nsumine a€ed

hish in proch ljordan and S*anson, 1979a).



Fe€lMn and Chrlupo ( l9E9) pocrulai.d *E at ,@m!rm! o.ousn whrch hith
proE'n en ard fcnitiry, Th* ircludq i) roric by_produc$ of niroS.n ncrabotitn
fon lhe tumen which rnay ihpairspenn, ova or dly cnbryo lroivat; n) imbatames

prol.jn and erergy supptyr iii) nirogen mdabolild or dcfici.my of eugy utiliarion
My rtG. de fumrionr of nypophysirl,pituit ry{vdrb dh_ Th6. efr4ls ,uy occlr
ii .ddnive or sy..ltijtic iirhion_

AtGrarioB in urcline s4Etions w!.. €poted in high producine @ws tld di.!s
hiSh in crude pro@in.nd rcsutliig in high plsmi ue nit ogcn (Jodd dr 4L, I9E3).

Wh.n heifeB sr. fcd diet with high .umr d.€Edabtc prccin, plsm uE nnro!.n
@neftatoE jmr6.d, erire pH drcrc.!.! and piegisrcy ..rca d@@d (Elrcd a.d
Butler, 1993).

Thiiy two dct u butralcs, E monds p6pdI!o, *€.c dlotr.d !o 4 titding

Soupr (Sinsh.r a/., l98s). The p..en6& of butrats @mrtrg,nloo€sfiu, ikr@.d
by 50% wnh addition of 20% digestibte crod€ pro&in and by 100,6 wirh addition of
grc€n b€(ed ro th. dicr. The inreNats fom $e sEn of dE crpdine lo esrus w4.
74,5, 54.6 aJld 69,0 days Bpcriv€ty.

2.2.J Pb6pboru Mtrg
Phsphors L .n imporca,r h&retcncn i, 6in!t,, body, Anihal,s body

6nhjN 0.60-0.75 lErc.tr ph!6phdu on fi.sh ris@ b.!i!, E3f in lkcr.ron in rhc tm
ot hydr@patn€ ad th. r.haild€. ii soft ftsu6 (Cdgi.v3kn, l98l). Al{yrfilric
prees* @nncted with growth aod production invotv. phGpnonc @d @npouids,
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Ph6phors tcquir.mc for cproductioi ii driry co*! b ahout l0 to 12 g daily

exept dlring l&arioo when an additioml amount ir r.quir.d (Aid.ll, 1969). Feeding

daiy co{s &@rding lo.€quircnenb dos mt only ircludc suff'cienr supply ot enerey

and crude prctein, bd also major and r@ .lcmcnrs {Wit*owsti and spann. 1993).

Undesupplt of calcium.nd phosphorus infl ucncqinf.crion of Bpoducrive orgais

Phosphorus deficiency podled smaltcalfcrops (Bt&k aat., 1943), resutred in

lower biih weisht {Read., ol., I9E6) iir ri imre€red calving ro ftBl sepi@ inresal

in @ule (Lnde, l9?5). detay.d oE.r of pub€rty iD hcif.rs and tuilure of esrus i. @ws

Monov (l%9) rcportld $d *ith prop4 supptcncnrition rlE Dlnber ofsrvi6
rcquird for @rceprion d€chrcd fron 3,? ro l.l in dairy hcif.rs suffering ,rom

phcphor6 defri!rcy. Cow supplcm.nkd wirh dicrtcilm phsphare provided a a ire
cho'e lick hld 7tt weftd @lt c,op @np.G! wirh a 48t qtf nop for un-

supplemenred @s (Rad .r at., 1986). Thc auppl.Dcnr.! @s rcighed l2t kg n@
due !o &.€ed fonSe iDakc. Hw.v.r, Tct.tri .r 4t (19I, reporl.d $ar phoahoru

suppleDentation dc @t inprcve producrion and r.producrion unls @!le reived

h rural trdiah cowi which did not b.con. prc8@n!, pnosphoru, revers were

signifiqndy lower (Sarish-Kumaraid Shaflna, t99t). Simitdty,inastudyon?3 irckdng

fuypriar bufalo cows (Et,Betety ?l at,, l994), pt.$na phosphorus @memrations qere

markedly nrcreed in dre bufial@s thai did mt retu lo i€rlie aier madng, onpared

with fioF that rerurned, Con@nrarioN w€rc neSativcly @r.tar.rt wirh the number of

eryiq p€. @neprion, dereing slbsEnri. y (p<0,01) in aninals @.eivina aier
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> 3 matings, plsma corceukations *.rc afe.rcd by la.rition number a.d milk yield,

l1Ere w6 a signifiqnt r.latjoBhip b.t*er ptdna lcEte of phosphorus wid lne

nuhb€4 of days from perlrilion !o fi$r Fnt. atut day6 oFn (p<0.01).

s ixty anerus buffatoes wer. d ividcd into 2 grcup! (Vedpand ian .t .t., 1981).

One group ws fed grei foddq ai lifltun toglti.t wllrl adeqlate arnou.Ls of
o@nfttes. The other Bfoup ws fcd prddy sfirw am r v&,abt€ amount of
@henrares. The blood gluc@ aDd *r!m lolll pr@in @nen[.dotu wft sjgrifiondy
low ir aMrrus bufhtes. Inorganic phGpho.us lcvcts w@ towcr in ije animats fed on
paody st awi but llEr€ wd no diff.rcE bcl*..,6FB .id ane.lr6 buffalB.

El,Betety (t993) show€! dE! .o@nr.dons of inorg..ic phcphoru rere
signif@nrty high.r in flBhi.g3 fioh rhc uE u of cyclic Egyprjfi bufirto6 th,n ftom
reFar bredeB att dn6. tr vs suSgesr.d rhfl rcdued ruF3t turcrion, elaEd ro
aiyp'dl profila of ptsma bjo.h.hiet @mtDEnrs, duriry iE Brrous rycl. in
reFalbGed€r buffalo 6w3 mighr povid. .lE bt b for ati.r.d synrh.sir and GrerioN
of urrine 6lcium, pnosphoft, gtee and pror.i^, whnh d. nc.ded tor embryo

Kuhr and Shqrma (t93) fourd rh{ fdtil. mnjilcript bufiates had hign.r
serun corcenrratioN of phcphorui than inf.nit. on6 (6,4?tO.3E v€Rus 5.4110.29
m8/100 nl; P<0.05). In a study on jnfdniliry in €rdc and DutrrlG in 2 villasd in rhe

dry zon€ and 2 in lhe w€r uorc of Hrryha, the scrun proS€s@rorc @n@nrarions were

hreher i. sub-lbdte aninsts h rhc dry 4re dur in @r.sponornS anrnab rtr the wet,
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rhou8h soh. oalh. t!r&r nad palpabtc @ryo6 tuc! (Singal and rlhan, 1986). Mi*,at
defici€rcy wd a probabte @nr.ibu6r, i{cror to dE iof€nititr, llE s.rum phosphorls

concentatbn E ging from 1,02 t 0,13 !o j.24 1 0.70 nglt0o ml. Wh.n njreral

supplcnFrb wcre f€d for 5 w4ks, 40% ofthe previously infenile aDih.ts sho*c! srrus
$d coneivcd to Dadng.

T*o !,oups of 4 nutlip@u, Suni boft.lc we studid (prin at a at., t99t).

Th. a.imrh of greup I (pta6nra expubion < 4 hous) sn@td rcr@t l€vcts or stum
ca.ctrm and cor4pondiog pnGphotos t.vcts, mairbiniry ocrr ratto at > 2 (2 l? : l.
carcrum : phspl'orug throughout rhe period up ro pte !l expuhio.. Animals ol group

2 (expubion timc > 5 hous) sho*cd @nsideably lower tevek or @tciun wi$ a

signifiqndy low€r @lcilm - pholphorus rrlio {1.j0 : l). Feding timc warq b dEse

an'Drs doting Ihe larcr pan of dcir trcxr prc8Mey signifi@riy i,rcrcjed rhc catciun
rev.l iturin! e dty lspalun p.riod withdr,ny chanA. in ph6pholB.oMnrrarion_

The pl&.nral .xputsion d@ ws signifiqnrty Edued (4.u/ t O.5l horr,
n may be concluded f.on the above disu$ion thal sufilcie phdphorus inlake

n esFtrtial for ndnteEke oa optimrl producrive ard reproducrivc prft$Fs.
Phosphoru! d.ticie@y rBults in ton8c. posFetun ereou in&tur1, lilcnr erros.nd
@uad @Bprion aEs.

Calciu|n is n.eded for sket€l.t growth !M l&laton and rbr rhe @nkol of many

intnellular pr@s$r h.diard thrcugh otciun bindirg prcEiB (Hurcty and Dmnc,
1989). Calciun-dep.n& mehrnjim arc involv.d jn serod bi6yi$6is ir $c lqrn,



adreBl gl.Dds and olari€s (Juen et ot,, 1976, L&son d at, 1983i Vetdhuis a.d

Kake. 1982) . d gonadof@in{.l6ing hoijnorc siinutadon of lur.i.iznrg hormooe

Elre fiom pituihr, ells (N&r aDd Can. l98l).

R€du@d blod catciun hay d.tay ur.riE inwluton ard ircrdc ircideM of

rer.rftd precnr. and pfotapsed ulerus (Moiiow, !9E0; Ris a at., 1984). Ex.ess

alciun nay imp.t reproductve furctio, by qusing a s@tdary deficiency of

phsphorur, mlgnsium. coprer and zinc, rhrclgh inhibiring lh.ir.horprion fron .h€

inre$im-

Sixly aour l&.atins buffalo cows (24 mnd crctiog, 8 prcgna and 32

lepst-bre.d.t w.r. studicd during lhe firsr 26 dlys d0cf e6fu (day 0) (El B€t€ty,

1993). Cyclic and pEgnant @ws had hilhcr @rentrarbN or psn. eb(m b€oen
days 3 and 7 rhln rcFar-brede6. tagc diffcrcEs w@ rond ,n olcium tcvels.

apeially on day t2 when n6hh8s |fum Ep€rrbr.€d.u 6n,aiEd mre ,ha; b xma
rhe @n*nrarionr of thjs merabotite in ut€,irc flBhings trom cycL anrrnats.

AgaNd lda (1982) $udied 5.teey_SaiiMl @ws and 5 Munah burrales. tn
dre turnral cows, prog€sl!rcne ws 3ignif.io.rly @delard with plsh.atciun on dzy
16 potqatlllb, whitc in r.pal brc.dcs il ws signifierdy om|rEd *nn plsna &id
rclubl. phosphoru aJd sodium. ln rcrhst b!ffrlc, prosBErom *r! s€niti@.ly
corerar.d with pt.sha c.lciun oi day t6 p69anon. In rcpar br4der bufiatq,
relat'oNhip bctwen progeslercne and pl4na qlciun was v@t on day I6 posrparrun.

A@ordinS to Sdth,KuM ud Shdnr (l9l) blod pnGpnorB t.vcL werc

signifienrly loEr in infenil. Idia; rud buffates tlu rnc bnilc oB bur atciun
r.veB werc nor diff.Ent. Howver, Sck.rd€n .r.t (1992) did mr ,ind any rctationshjp
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b.rwc.n blood pno6phoru and rcplbdrcton in .l*y @w3. h ha bei rcporrod

{Mo}anry et dl., | 994) rh{ d. 6ws with r.icnrion of pl@D6 had . sigrif@ndy low.r

h nay be oncludcd fron 1he abovc

and virh proper 6do wi$ phGpnru

pcrrornan4 in 6 1. and buffale.

Kha ab a.1. (195) r€poacd

rcgular or nregut& Btrous cycl6 in

2.2.7 M.gBnM |i.dlre

Delaycd uc.ift invotlrion a.d im!.i.mcnr in innuE r..!Ee h.vc b..n

at(ibuEd !o nasn4ium d.ficieicy in tu15 (L.dor, 1983). Ingrah.m ./ at. (lgd?) rblod

rar cows supplemenred wnh magrcsiun conbirerl with copp.r. shoved inproved

tnilny *her6 th* supptcmen@d o copp.r or magEs,um !|o.., djd @1.

Scrum smpt6 from ?? buffalG ag€d 2 5 yG, ircluding @ ..par bEd.B,
w... analyed for thcir mim6l onrlnr, ro csrinate .he di.ury in6ke of rhc animals

whrrc on a die! con(aining abow rhc requirene of alt the elerenB studi.d

(AalalrbhM li|d BahSopat, 1994). Th€ d.ily inate of 3t,9I !n 8i6iun ws aboE

th€ slanddd required.nis. k w suggesEd rhal s oiftr.r rmbal.@ @utd b€ a qus
ol infcrrility in lhe rcp.at bEdcB. Ac@idinS io euy.,n a rt, (198?), duriig thc

Pdripalum lEriod, mlgD6iun @@noitbn incl!&! and ir d.c@€d at @ d.ys

rcvicw that calciun intrk in prcper quanthy

i5 n.llssy ror Adnum reproducrivc

tha! blood m.gBilm tcv.t! qft rct diftcrcd in

Egyprian buffalcs. Sinilarly, pathal and
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JznalinMn (1987) found rc sp@ific redr for ln. o@ntEtion of mgn siun dudig

pr.8M'Ey q 6rru.and.veogcd 3.37 me/100 ml.

A 3t!dy oo l0 cos add l0 bufli'lcs in 6r.ut, l0 of flch sp.ci6 in d. loEal

phe of dE csrroN cycle aod l0 eeh with inerile ovei6 (osnan .r at., l9E5) show€d

dat ctclicity or rbg€ ol esrus crcle did rcr aff@t s.rum maeBiln lev€h. Dloi@k

(198E) rcporr.d ln.t at €de hrm, wh@ |hc @Eptioo 6L wt5 b.toe 40% rhe

F6sfum : elcilm + maBiun rt|io w.e in.xB: 174.5* of sl.rdsd. Wirttowti

.r al. (1993) €porcd rhar nagBiun defici.Ey t invotv.d h ndriti! i.cid.er and

2.2.E CopD€r .nd zim re€ditrs

Sev€rat biotoei€l rot6 or 2im have b€€n ..pod€d (Apgd, t 9E5: Ch4rB, t98)
aid over 2m p.oreiN atd eizynB conEin zirc. The$e e$ou .@r.d zinc d.fi.,efty

6 b. asei.&d wilt inpaircd tenihy. zirc may &r indi.dtly d.ough rh. pitoikry !o

infl@@ gonadorophic hornofts or direcrly $rough onpt€ring wirh lpccjfic tigand

,n th. Soiads (Hurtcy and D(@. l9E9).

Avail.biliry of copper L rcdued by.n dca, of othq oiEnts slch 6 iron,

dlcrun ,nd zim rBt.Lnor ajd V.nn, t95O). Subopriftl ovuE, &r,vtry.d;brrd o.

d€pr4cd 6rru, Edue<l o@prion nrqi ircr.ed arcide@ of €ty.mbrronic doth

and rctdiNd placcnla, .atling difficulrics aId corgenibl rickeb h.v. be.n atribuod io

copp.r d.fici.ncy (HidiroSlou, i9?9). trck of dhlary coppq afie!, growth and causes

nE @sr!s and rtu deficje.cy dws skin prcbt€ns, stow grcwrh, d@r.{$ in milk



yi.ld ad fertilily distu baBg (Wturowki .r .1,, 1993). lt sd Eport4d that reptoductive

probl.ns were Miared wilh ovd-slpply of lhe ni@Fls.

Def€iemy of opFr .d zirc appar lo b. mor. predied on sraw bed di.lr

in buffalo c€r6 EneEd in whol. blood, plama .nd ruen fluid (Rrdhaw. ,, ai.,

199). ln a sludy on 12 L:oka cows (P.Era .,.1,, l9EB) n6t simals werc derici.ni

Sixteen M!fta! bufialca in rh. s@nd lo fourth mon$ of lacGrion received

Ercen iodd.t a4 nbnM 
^nd 

3lg corce rate nixturei conraioing3% mineralmixrure,

daily (Shama ard Phsad, 1982). Blood 2inc and copper werc lower in tacBti[8

buffale rha in grcwing bufialo qlves indiding 1h.t telltion pus morc drain on

@pper and zim 6 @mpred r.8rNrh.

A ia et aL (198?b) found th.t high zinc supptcrcnr ddr.i.d erun 6pp.r. t!

wG sEed dd $e u@l Egj'plian ratioB w@ t&tjne in zirc. In a lal.t 3rudy on

Egylrid bufi q (Kh2r1ab ,, .t,, t 95), btood rinc &d coppd leveb wE signilionrty

higher in buffalB wid Eguts arroui.yctcs.

In lac|aring Mui6n buffatB .h. arcragc plsha rirc valu* wcr€ highe!. 289

+ 19 hug/100 ml, in spring lottowed by rhose in winr.r, hor and huhid and hol a]rd dry

sunrmers (Meh6and Gangwar. 1984). ha rhesd$ons, vatues werehjgh€r in prognanr

lhan r. rcn-pregnant buffdB. Thc averaSe vatucs of.opp.. werc highd in *inrer ( 130

+ 7 nug/100 nl) and werc hiehc. in pEsnanr boffal6. h aerhd sudy zirc latucs

wcrc sig.in@ndy low.r in pcgM NitiRavi buffatq (Hdif ., o/., l9&)
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wirh imrivc ovariB (Gme !r at., t985).

h 5 experimcm!, dry and tacllri.g buifalas in thc cy5nda-Klakh rcgion of

Aarbaidzhan were giv.n or not given mineral supplemcnt (injelrioE of leravillD.

s+plcnc.B of rivil.r, poNium irtid., sodium $tcnir., crtcinm trjphcphlr,

plwrnE. cobalrchlorid€ oriift sulpharc) (Csamv, l99t), Supptcnent d buifatcs had

reduced service inienal, improved conception b fi6t sryie, ircMed catf hn$

*eigllt, d*Ei€d qlving pbbl€or, ircr.lld ditk yi€td aDd @losrr.l dcNity, and bt@d

imnunoglobulin @rent6rioN.

li Mu@l bufialoee zirc corcentration in whote btood and pt$ma detin€d

p.o3r.srively. *hol. blood an<l blood ptsm. @pper @nEnr-arioN r.!.alcd . tror-

sp€.iaic but iM6ing ucrd durine $e tasr non$ of prcglMy rjd pa.nritjon (Sdia a
ol., 1994), And pa(urltion, zinc and copper corcenrrarioN refl@€d rhe increding

derds wirh lbe advan@n€nr oa l&ialion.

ft' . study otr buflales (Eatalrish@n .rd BatagoPat. l99t), rhc daily int t. wc

?52 mB mppe! and 547 mg zinc and bo$ of rhcn were abovc rhc anrd,rd Equir.menrs.

serum lcveh of zim scr. signirionrty low.r in rhe rqEt brclcB, atthough ir ws

wnhin lhc rcrnal nngc, Fay.z r! ot,, ( 199) f@id rhat r€per! brccdeB had signif@dy

lower s.rum zinc @r@nrrarioN rhan nom.t brclds. Supplcncn.ing ep.ar-bEding

animals wi$ 40 g sdiuh phosphab h thc f.€d and 500 ppm zirc in the drinking wal€r

rirr I nnxrl improled drreptjon raE by 8O*.

rrl a siudy oo 30 Egyptian @ws aid l0 bufTalG, @ppd valuq weE hiSh€r

than in rhe lull l phde, and signiii@.dy highcr h cycli.g fenales d.n



A $udy of blood enpls from 5? aBrrous, arM aid disrou Mmh b!fialo

h€ili6 (Chandolia and Vdma, 198n. rcvel.d tJBt $.r€ Ee no signifent diff.rc@

between thc I grolps in pldma corentretioB of coppe., zirc, non ,rd s.leniun.

Up lo90day3 p$rpetun, $c ditfercn@ bctw@n cyclic and estrous Nili-Ravi

bufi6les ses Dor signi6@r for plsDa @MrradoN of zircor copper (Ullah a al,,

l98l). TIB qlcium phcphorus Btio ws 3ignifionrly wido in th. lNr'tra8e ot

prceMncy. Ala.t dl. (1983) lou.d lha. Nili-R.vi bufialc itr 6lru had c low.r

(P<0.01) zinc com.n.Rrion (t.,18 + 0.66 vcreN 2.04 :t 0.92 peti F million) d

conp.red ro those in areirus.

fdm animal!. CornraLion of glud. in blood m, de@.mrft the 6|e

2.2.9 Blood gluc@ ler.ls

abod 8l!c@ app.r ro bc oc of (h. tcy nulricnb afreting ahus cyclicil,

seroidoSenqis and goBdou@ih synrh*is and (or) wrdon (Lyn. ., z/., 1965, Sen .r

al., 19?9). Hypogly@mia h6 been docia€d with rEdued fertility i. beel and dairy

canle (Mcclule. 1968i Oxereider and Wagrcr, l9?li Selk, 1986), Saretion oi LH in

ows wa i"cr*.d by iofsion ol glusse {Cemendi!, 1986).

Co|l.cnmrion of gllle and iNulitr r.lued wn r body wighr ad bdy crc.gJ

Be*.s *.r. decrca*d in runi@|l fed r*ficted di.|l cTrcnkl., 198; Richlds a at.,

1989a). Co.cenmdon of nonaEified faty a.iG (NEFA) i. plasma of cows r.d

resricted dieB *er€ graie. when rhey w.rc lding body weight !.d body conditioi

score. I rcr€ed con@ntration of NEFA in plr$Da of cow ee an indiqtion oi a ftgariv€

encrgy brhre a||d fany &id r€lse lioD adit@ytes (BiB and Hsr, 1982). R.drced



BFng6 heif.B with propiobr.-induc.d ircrc.s in blood gluc@. rel.s.d more

LH nr reipoM b CnRU rnm @nr.ol h.if.E (Run r d a/., 1983). The Nnber of l.H

pulss is redu@d during aniriation ol.Estrus in cM {Richards "/,1., 
1969b,. !r *as

@ncluded $ar r€duad nutrienr iorakc causcd a rtductio. io gluc@ in de pl6tu oi

cows *hich esuhe<l in i.adcquate conc.niBiio6 ol LH in *rum b stimulaie normal

ctclic olarian luocrion, The n.charhm by which nutrient depriwrion re8ula(.s euroos

cyclc ii @ws *d preslmed to inlolve a nellbolic sigml that modulate LH sfction.

h 12 ews airen suppl.mnhry or no ruppl.nenbry f€€diDg (@ntrcl) with

@nlnrour o( rsricEd (twiedaily) suctling rcgim (TcgEg@., al-, 1993), plama

eloce lev€h vricd @e. rime wnhour.oBisrent Ecnds and wre ml influened by

fe.diDg or suckling regima, mr did $ey difi.r bet*@n cyclic and &yclic @wr,

h 40 Angus X H€r.ford, 2-ya.old p.imipaeus @s (Reh. .t u1., 1993).

tlcding high sape crudc protein sourc$ d.fcar.d pl6m glucce and urq rilroger,

Hr8h crJde prokin iK*ed plaTa glucose rnd plaro u@ nruoeef.

Slichn.t al. (1994) rpofl.d rhar pl$daglu@F @Mnl'ations wcrc bclow 3

mmol/liter aq tsan suctling @",s undl wek 7 pmQ€rtum ad werc then similu |o $e

values for singlc*uckling 6ws.

coi*nration of glu@se i! pl6n! and insulin and incM!.d @nenttation of NEIiA

were assiard wilh anBtrus and conrin!.d throughoul the anstrous period (Richards

I i 2 13 ltalian Hobt in-Friri.n @$ (Prdron a .1, 193) aluc@ @mcorr.rioB

were rcl.iiv€ly mNdni in ow3 @lvin! d th. highsl body @ndlion core.
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abod enpl6 were coll@ted from 25 rcidcscript b!fide dudog estrus ((unar

a d Shama. 1993). Th.re weE no siSnifient diffmn6 benr@n fcdle and .on-tertle

groups nr mEnrratioN of blood Slucose .nd scrum cholGt ol. Bul on de lnc oth€r

hlnd Sari$ Kumr ald Shdoa (1991) repdrd Oat in th. @s which did not b€@m

pr.gnam. blood gluc@ levcb erc aiS.ifiondy loer on rh. dry ofiBeriMrion.

Itr 24 Frisian cows (.lo*s ., ,1., 1988) sdn gluos omntration w4

significantly mrclatd wnh *rvicc period (i=0.48). li FinBh daty cow3 duing

pleeeiium. low leveh otglu@sc d wellas high lcvcls of kelo@ bodi6 were Neialld

wnh per ferdlny. aldough $ere w.r no lind @ircladon (Miednen, 1990).

ln 73 lacbri.e burfalo owr (El-Bcl.ly .r al., 194), plama orcntra.ions oi

glu6e (P < 0.05) ww Mkedly imr.lscd in fcn.la th!1 did nol rerlm b Fpie aier

ihin3 @nparcd wilh th@ dDt Erurmd, The @MrtradoN *e regr.ivcly @relaEd

with ihe numb€r of swic p€r @m!9taon, d@.ding rubuandally (P <0.01) in di@h

coriviig afcr > 3 matiigr. Cle.a€ was rffdt d by l-Etion nusber and hilk yield.

lD 33 bufialcr (Duta and Dugwckd, l9E3) bl@d Clu@s. s nigh during latc

gstatioo a rell tion I |o I0 days pospanun, V.lu.s wre hisher in butflles nor

.e6nring rhe f€lal m€mhran* than arihEk wirh rehired pl&enta,

ln 64 l&tating bulialo .ows (tjl-Acbly, 1993) cyclic and pregnant @ws had

[igher cor@n!_atioN of plam glucose bclweo days 2 and 8 of srous cycle .h.n

Epan b@de6. h wd slgg6t d .h rcd@d lul.d tudion. r.laI€d b atypiql profil.s

of plasma bi€nmidl onpoEntr, during dc Gt 06 cyclc i! EFar-br..dd bufrlo

ows nighr provide e bais for allltd 3ynthst and s.erioro of u(4rim gluc@ ad

prot.iB which are neded for.nbryo d.vclopmcn(.



(?uayan aar ( 1988)

ml at 5 daF pdganom B

f€porud lnar blood d|re terct oI X9.67 ): O.6t n]{.t:lfr

significaniy corctft! *ith th€ @urcne oi.srus by @

lr t7 an*rous prepuberbl buifalo h.ife6, age<t 42-96 monrhsi serun

coiceorration (pq 100 nl) or slucos. wrs 46.6 ng (Kum& erd., le92). Th. ovcEti

mqr v6lo6 for gtu(e t€vets w@ r@o.Ed by Mulick (196t). Ahman (lq6) and

zaoan ( 1984) 6 ?9.4, 93.35 and 45,86 ng/too mt, rcrpently.

l a rrudy on 50 slreu, 50 subsr.our and 50 aBnou, Niti-Ravi butiatc,
bldn glucse con@nutions we.e Do! diffcrent belwan rhe grouF, howevcr de

comcNa'iois were sigrifietrtt, hiCher i[ aiimals yieldins < 5 lics of nil* d.ity
(69.71 g/100 Dt) thar in $os yieldirg 6-10 o. > rO I (65.14 lnd 53.93 og/tLto mJ.

rdsp€lvett) (z!man, r984).

2.2,10 abod pror.td l€v.b

lr 12 @w! giv€n supptcndnrary or no surpteo.nlary rqting, wirh continuos

or rsriccd (twie daily) suckling reginEs (Tegcg.ae dr at, 1993), plrsma .olat prolein.

albuhin, and gtoburin l.vels wied over rimc wirh@. @6ishr Lend!, lnd wcrc nor

i.fl!.ned by fc.ding d srckling c8im6, rc. dij rh.y dificr b6t@n cFlic and &yclic
@s, Snrilarlt btood smpted ftod 16 ,eMy cows rhar had 6lv.d ov€r . 2Gday

p€frod, werc anatyzd fo. lolat prorin, .tbunin, and lo|rl bili.ubi, (Ser.rd.n .r al.

1992). None of the bt@d panmereE srudi.d wr, signi66ndy @rct.r.d with nill aar

corc. rauon or @nepdon nt. !o nsr iBcmination.
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Irr studi* on I78 high-yietding Hotsrein-Frisia..oes, oe *rum atbunio and
milk proreir values defqsed in !h* wirh ! redu@d body @ndition eorc during th€
qrl, b Did-r&6rion p.riods (ydada d aL. t 94)_ El-Morcin a ut ( | 990) found $a!
erum bbt pro@i. ard globutin 6nded ro iftMe wilj t&larD. nunber.

Plasma probin tcv.t wa depresscd by har str€ (Bahga c, ol., t9E5). k h6
ben repon.d (Pand.y a|ri Roy. t968b) rh.t si@ crum prct in influe@ Oe u&.
rekrnnr8 capacny ofan aninat, higher @Nermion (7.t4 _ E,5 g/too nt) in buftab
would favo! h€at regutariotr uder hol co0dition. L a sluoy on ruBl cows ir Uluf
Phdsh, tndia. (kurE and ShaDa. t9t). feiotiaisrnraEd .4s had to*er ro6t
srun prote,n lewls. Ov.r 36* turmar cyclic, 50* arEstrus and 46.4% rep€4 brader
cows nad chronic Iaciotiasis out of ll0 rurat cows.

W@kt btood shpt6 *erc @ .cEd fred ?3 l&arng bo&jo @ws. 3 rim6
b€for. .|ld 3 tima ahe. oating (day O). atrd w.rc @ty4d tor pl6@ lorat p.orein (Et
B€lely ./ at,, 1994). plsn. conenrnrio j of rolal procrn, drd nor na.kedly imr*e
u' d'c butfato @ws lhar did nor r€rurn ro scrvie afGr D.tin! @oDared wjd rl6e rhlL
c'urncd. The @@nrratioB er. negariv.t, @fttard etth rh. nunber of sdviccs per
concepoon, dmrBing subsBntia y (p<O.Ot) ir lnjnats conc.,vhe arl€r > 3 mdtilgs.

lD bufaatG mr rcIainine the fetat DchbraE, sun @t4l prcrjin, atbuhh &xj
Blobulir! v{tu.r rere high.r during la|. E€rrarion and d@tincd a! parturirion app@hed.
retunling ro prepanun levets by lo,jays postprrtun (Durra and Dugwetar, t983). A
nnre parrcn' Muned in buftalB relaidng rhe fehl nenbran6 bui at ioe, tevets
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Sixty lour laciatihg buftalo @ws (24 dmal cycling, E pr.Sdnt .nd 32

eFat breeder) wec cleGd frcn 2 bulfalo fdmt nd Cano (El-Llcly, 1993). Pl6ma

prorein @@nt arioB wrc grqcr at all rih4. dc@t b.t*@n d.yt 6 .nd 8 of €srous

cycle, in th. fiR( 2 groups. Prclein @tr4nralioN of uetine fluid qcrc sigtrrfi@ntly

highe! irl cyclic animah dun Epat-bre€de6 oD day 2, E and 12. It wd 3lSgsted $at

red!@d lutdl iurcdon, relat d to atypi€l p.ofil.! of plam bi€hcmical conpo.enrs,

durinB rlE enrous cycl. in rqr2!b@d.r bufftlo cows nilhl Pdidc thc basis ro.

alercd symhcsis and s.etioN of urcri* proleiB which a. ndd.d fo. embryo

A study on sixry ansrrcus buftalo€s showed $at seium rc61 prorcin

corcenrntjoN wc.. signifimdy low in aresro6 buffalm (venP.ndi.n a 4l-, t981)

Blmd sanple w€E @lled non 25 nondsipt buffale drrjig 6lrus (Komr

and Shanna. l9l). Ti.rc w€@ @ signili@d diff@n6 bels4n fcrdl. a.d inlenile

erDUps in @mcnthtions of serun proocin and cholderol.

lD a srudy on 150 Nili-Ravi buffal@$ (zamai, 1984) th. mqn total pl6ma

prcrein corc€ntarions incyclic, non{yclic and 3ubsEous bufrales *.r€ 8.45 10.49,

8.26 I 0.64 and 8.47 i 0.55 g/lm nl r6p.ctively, Howes thc difiqcG *a rcn

3igninsnr. Sidil$ly, tlen a ar- O9m) .|s f.rl.d b 6nd siSnif@nt GlatioBhip

betsen eroh 6El prolein md r.?bd!criv. pdfor.ri@ in a tdd of ll2 Holsein

rt mey be oncluded frofr rh€ abovc atudi.s lhat blood prot.in lcvcls may be

posntely lorcl&d w r.prcductiv. eriici.&y bu $e hnd is mr @Nisle in variou
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t.2.ll Bl@d oe. hv.h

Pl6ma ur.a nirrogen (PUNIard milk r€ nirogen (MUN)ue uFfutindieroB

orproren neabolism and slalus i[cows (R*ler erdl,, 1993), McDomld nal. (1984b)

€portd fiar tic rumen degradablc prccin de eirher @nvctud by runi@l nicrcflo.a.

ro microhial prolein anrl digqrcd small inlsrie, o. ttEy dc hydrctyzd ro ammonia

and excreted 4 urea rhrough kidney.

Feding h igh esqpe crude prolcin su@s de.Bed PUN, while incr€ded crude

trocin inEtc ircr*.d pl6ma urq nidolcn in Angs X H.Eford primiparous @ws

(Rusbe ., al., 1993). In a sMy on Hobcin h.ife6 (Et!d .nd Bodq, t93) PUN

l€vels were el.var€d, (10.2 t 0.rl vcsus 14,8 + 0.19 dg/tQ0 nt) in anamals nd high

rlminally deg.adahle proFin (82.5%).! compded io controls (73%).

A' ! ordrrg b res.sm ?/ z/. I t99l), blmd ue nirrog.n tcrcle vd'i€d rwr me

wirhod rd'Nt|eN r€ris and Er€ nor nrnEnc€d by fadine or 3uckting r.gim6. nor

did rhey difter b.rwe.n cyclic and scyctic mws.

Ina srudt (Bertonidr al., 1994) bl@d uraM higher with higher(14% ver$us

l2%) pro€h l.v.l rDd aiar rhe nql. &lchrcurer (199t) !@hn.nded to uc milk

urq onentr.rion ro adapr pdEin and cm.gy slpply r.quiMrenc during pr.gEncy and

Sekerdetr a al, (1992)reporred th mitk yield in te fiBt 60 dars of laaaion waj

ncgarivcly otrclar.d wnb bbod ure conenradon (r={.59) bd rhe tdcr did mr

signifiqndy@r.1.@ *nh nilk far concrr.alion or @neplion rar. to fiut iroemiMtion.

Conenratiorof PUNand MUN !o preBnaey ate werc conpred indairy cows

(B(kr c/ al., 1996), Conenrarior oi PUN or MUN erqr.r than 19 nglm Dt wei€
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.3@i&d wirh daEs.d (P < 0.02) pogn4y nr.s. MUN B tow$ in presErr

@ws and h.d r dd.aritrt reid @dritu 6npa..d wirh mtr pr.Si$r @w, (p< 0.05).

Pl$m progcsr.ror @@nu:ions durin8 |t d{i.!@, w@ r.pon d io b€

apprerin.t.ly 30 FG poin6 to*r i. cos. wirh high pUN d@ ro teding hi8h

prorcin dieB (.lor.hn and suMn, 1979.).

Ar@nrioa in ur.riE s@rcrioE src r.pon d in high plod@ing 6wi f.d didj

hish in crud. prcEin .nd eutring in hish pUN (rontar .r at., t9E3). wh.n h.i&s rcre

rin dier wirh high run.n dcsrrdabt. pror.in, pUN imE!.d .nd ul..iE DH and

Prcgumy nlA d.c@!.d (Ettod !n Bu cr. 1993).

CoMn|ririon or @n uq nnrogcn (SUN) tts ben f@nd !o bc Da.riEty

.siarcd wnh @mcadon nt! (Fogu$n ?, at, r98s) jn dd.y cos. Coeorion Fr.
{ar nor innuencld by ircr6ing SUN fon t0 to 20 m8/t0 ht b|lr !r enccnn.rioni

> 20 ig/100 nl coGprion 6r. &.R!s.d dsmdicdlr, L t t.cl study rtEe eutB
wft confirmd (FcrgurFn a at,, (|99t),

Kaim a ar. (1983) rcF.r?d rha i. @ws f.d .20t ou.b preEin di.r wjrh puN

ol 16-6 ms/100 ml. prcgmy nc wrs torcr rhrn in coes fcd r l5t c.{dc orcl.in di.r

wnh PUN of 9,0 m8/t0 mt. Sdjce, p.r co,Epdon w.E iDc..ai.<t ii cows tcd di.B

w n Spcr rh.! 16tr 6!dc pro€h (Jord.,r .nd sw|jbon, l99b) bur b .nodB srudr,

(Hownd .r aL, l9E7), rh. rcprcd4dvc pcddm.ncc ot@vs w Mnut.rd uMffe&d

by ircr.Bjng di.nry pror.in ftoh 14,5 ro t9.4t of rh. dry i..L!. Tlis wre p.ob6bly

duc ro iEl$ion of ud.8n&bt. Dror.in in rhc di.t.

h' Finrish &iry cows (Midrimn. t99O) ur.rirc invoturion in cows ii dE ail.g€

Srdp iook sirdfiendy longcr. rhc pEBEncy El. ar U. fiBr itrs.himrion s toMr
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and rh. int4val f.on qlvi.g to 6@ption ws tonger (han in rhce of rh€ hay{rca

group. ti tale pu€rperiun. low t€lels of !B were s$ciated with p@r fenitirr,

al$ough there wd rever any tiMr @ii.tarion, ln pue.perium, the rhBhotd vstues of
blood mckbolites sm !o be oor€ inpoia for subseqoed fenitity lha. fic rlmponry

absolur. value. Diff.EB nr thc quahy of protejn and rhe rinc of snpting influekd

ur.a lcvcb of srum and mitk. Diurut vdi2rion, in ura twels src ct@ly rclacd lo

,aera' {1984) found that rhe m4n ura @rceorrarion in t&ra.ing Niti-Ralj

buffal@s duriDg cyclic, mtr-cyctic ard anesrous stale3 werc j4,29, 30.01 and 1t,63

mg/100 hi resp4rivety a.d the values werc rct diff.rcnt froo €4h o$er signifiqn y.

2.1 Efieots ol oah.r p.rrmrs o! Eprodrriv. Frfofuue
2.1.1 Aodt cotrdhiotr sE

Jeiferi.s (1961) innially devetopcd a bodt condnion s@rc (Bcs) sysrtm kcaj€

0 ro 5) riI .wcs. The sysren i.volvcd patpatirg rhe betboft aDd tunber prooc$es,

tecliig lbr ro sha.pressard covefingoibon*, Thjs 0echnique M adopt d by Losman

., d/. (19?6) ior befqftte ard oodifien by Motvany (lgEl) for dairy c$!le_ pcr.rs and

Ball (198?) dc$ribed a netho<t for dai$nd b..r @s. rn di! n..hod.hc thickne
ot rar @v.r ov.r |he tumber &d lail hqd d.{ i,6limr.d arld sign d . $or€ freh
0 (.naciared) to 5 (rery aao.

Using a $oring sule

calvnrg aDd peak Ditk yield,

ofo (very rhitr) ro5 (ve.y fao, s@6 of3.j and > 2.5 ar

respectively, were ro@mmended (Ruegg, l99l), A score
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Aord irlg to Rushe 4 al. ( 1993) nrrced crudc pror.in (Cp) i.izlc incres.d

av€rage daily gain. bui body @ndnion 5corc ws uMffelld in Angu X Hererbrd cos.

Mareton .t al. ( 1995) found rhar @ieprion ores w.rc aignifiontly imprcved by li*ding

greater lelels ofsuppletoetrGlcndsy prcpanum but not posrparom. Energy supplenenb

can affe.t reproducrion with frnrimat etfech on body wcighi or condirion.

oi 1.5 4.0 is opriml for cows al ltr c ot lellrion: rhir sre should not irrerde

rones .. dl. (1988) on thc orhcr hand, notc4 thal di€r .nd ondiion sco,e ar

callang did rcr signifianrty afier rhe i erv.h froD @lving b first soice and

B.dy @ndirion $oring ar.alviu i, a dircct mer5ure of prcpartum nurniotul

nads aM reproducrive rat6 in beef herG hight be im@*d by €valuarins body

conditDD eore (usinga sqle of I ro 9) 6 a fir€rion for dcr.rmini.S ruriiotutslao,

(Spirer- 1986). The autlor slga*r.d ro en rh€.ows by @ndnion 90 b l0O days prior

ro alv'rg and led rh. anituls io mainki . body @rditio. sr. of 5 !o ? b maioit
r€p'oductive perforM@ and nininia sopplcncnul a€.ding.

Pcrprbm 6lrus incMl art ..9rcduc @ pe.for@ &e innuened b,

nudional shrus (Witmut rr at., 1986) rnd body @ndirion mre (Jainud@n and wahab.

198?). Similely Osoro and wrigh (r92)rcportcd our body @ndidon s@re aietving

had a larg€ influere on posparrun r.production rhan changB in body weighr or hodt

conliiriotr s@re aft€r alving. Anorherstudy (towDan, 1985) susg$Ed th dir4rionof

body condition chan8€ durin! rhe DatinS period ws an impornnt deErniMnr of

reproducdve perroimance in @ws in tow body condirion (< 2) bul mr i, higher tevets

of body condition (> 2).
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oieprion, or nunber of inseniMrions per corccption in Fioian 6ws

Sirdan,r al. (1994) .€port d that in cows bodt @ndidon at cllvin8 and

{
.\

\

pGrpaiium erergy inble did nor iDflucmc $. dme l.len for

.mvularion mr did 1hey influe@ lhc propo.tion of (lM which cventurlly r6om.!

rcrnDl drous cycliciry. Fcnihy vari.bl6 *cG inprd€d when MiMuckling @ws

were in mod.aE body ondnion al Lalving and / d offerld n€iabolizbl. emr8y 130

MJ/day during the pdtpdtum p€iod, RobeMn 
't 

ar (192) r€{onlqd $at ll'c p.kn'

ofLtl ih $ecirculation, respoBiv€rEss otthc piruitary !o LH-RH a.d rcldablc socr

of luteinizils homorc io hcifers fed diets of low enersy @nEnt were inf]uenoed by body

Ina study on prinipdoui 6w5 (DcRo@n.r./., 1994) weighl and body @ndhion

scoic {acs: I = c@atcd,9 = ob*) ar elving Ee g@llr (P<0.06) iordwswnh

. hi8h€r ACS 90 days pr€pdnuh (innial BCS) and tt@ Nign€d b $c higb{rcryy dicr.

Cllvin8 and @lf Crcwin hiE ete mt rff€rcd by iniial BCS, erergy level, prcp.rrum

chan8s in BCS dd body w.ight or BCS at €lving, Pretanun changes h SCS and

$ergn. rrgulaed b) rhe I emrgt levcB. trrO no enerr on posrpanum rer. ucrrr'.

ho*ever, BCS !t *lviDg influoEed (P<0.03) slbseqleit pregiancy €re and iDteryal

Heuwi*r.r al. (1994) foud thar @*s virh a high BCS (> 3-0) .r rh. ncr

b...ding had 8.8 fewer days io fi6r Fdie bur nm ldi6 pa ox.trion (0,16) $an

cows *nh loe BC-S- Com€ptioi atc iFPtoved whei GnRH w adninblc .d at $. firs(

br..ding to 6ws wirh a Bcs oi < 3.0.

57



lr br.eli HotsEin-Frisian dairy @w! (Wdfeen d, al,, l9E6) body @ndition

{gtr.rkan'lyatteckdont)'h.pGrpafluNicrvatorhesbnorovairan&(iv'n,r?ii{b)\

lor higl) .Dd 32 days for tow bodt coMitior groupt, In rhe low body @nditior 8roup,

eltroBb€havior lscd siB.irien y long.r ir c@ted ( 16,0 ou6) thd in non_.ootcd ( l t .5

Twcnly four Holsein Frisian

r4x fur or rhin body @ndnaon s@r4

Carnswonhy, 1988), For thi.and fat

rumDer or srljes p€r @nceptiotr

dii!rcrce.mong ftatmenB.

@ws wc.e f.d ion 16 @ks beror€ qtring o

of3,25 and 2.0, rqpcriElt aratving (lon.s and

@*s, servie period aleog€d 92 aM 84 days a l

1.79 snd 1.60 rap@tiv€ly wirl rc sigtritcatrl

n aa, 1994) rhc iir$

witn a mark.nly dccrqscd

These resulrs irldiekd rh.r

rr r study on anhron rcrbr€d canlc (O Rou.ke d, al,, l 99 l ), pegEnr h.i,!B

avcrag.d 13 kg more live wighl than non-prceM crMatd..ndof br.dingtutr,
aiier allowins ld ln. weishr of the riB .nd gdvid ur.rus. Cos wnh a, adjls@d

*.'gl't ot < 300 kg had a prcgtucy ,ar.25g towr rtun lh* w.ighing > 350 kg.

Cows wirh condition s@r€s of > 8 had ! @naplion rare 33% hieh€r dan thor wirtr

rr h@li KibbuE dairy hefds (Francos a at., 1992) 4.8% of thc differ.nes

uer@n low-icnihy (6reFior.ac 35t) and high_fenihy h.d. (48%) could b€

.clacd |o body @ndirion durinA th. dry p.riod. 6?* of de diff@rc. wa atribured !o

lr ligh yielding HohienrFrisi.r @ws (yanada

InseDnufion coneptDn nE wd significantt, tower in@ws

hodJ cotrJir.orlcoredurilgtheear.J rorn J.tacbriorpercd
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moiiroring .he BCS during a teriod r.ror drying{ff ro ridy- and mid,lac$lioi nighr

bc s useful tol io rh. prev.nrion ot perlp.durien! dis.@ .nd inf.niriry in dairycos

Kohno ,l 41, (1993) fouod rhar Bcs wa high*. rn @ws wro r4urcne of
(|sonct esrrus. BCS vrried invenety wirl ptdna non+sErificd aauy &ids and dirertt
wrth blood suad, 7 d{r5 ati€r @lvnrg. The r6utu iho$ld rlEr f4dins levet bcfore

carvrn8 wa relat d to fie rim. of raur.me offi6lesfus.nd ferritiry after oalving.

cary €r ol. (1989) observen rhar 45 dlrs afrer dtving,62% oaanjmat, wtlh g@d

BCS were crcling. @rhpared wirh I O ,6 of ,nimats wirh a p@r src, How€ver. di.Ery
supplemcnhtion in rh. .ighih mon6 of pEgErcy ro irErle .ne.gy ,nrak. drd mr

lnvrove subsequeft ova.ian @tivny. Sihitarty buafatoes in poo. body enditioD and

youne ieDales in dEh lirsl lrctation poss$ iucriveovaris and have exende<t period,

oipostparrum ansr6 (rainud@n and Wahab, l9E?).

Tliny live buffatG in p@r body @ndirion {av€Eg€ tiE weighr 275 kg) ard

snowhg .o olarian acrivity wer€ aed a lev€t oi nurnion for 30 wceks such dur 6eir
av.nge daity gain uoutd bc0.t8or0.4t kg (C.de-pulu a ai., l98t). The average bod,

erSht of rlE 8 a*srous clM.r tlE.nd of rh..rFie.! r.mrcd rw (B 291 t9.
TIE rcsulls snggesrd thar rh@ wd a criti@t body weight ot abour 320 tg s@i.rqj
wirh rl'e besinrrng ofo\aflan riIir)

Bhataru a at. (t987) sred t80 bu,Iat6 for bdy @nd|ld ar etvnrS by

Indunng rar cov€r on a st€ I (very rhin) b 5 (vcry tu)_ sub*4uenr onepmn arc
wa Iiehest (91.7%) in fchala wnh a s@,. oi3.J, fie @nc€ption rate wd sisnjrienrty

higher (88.3%) lbr f.mlls wirh noderac body @ndnion, s@nn8 ?.5-3.5, rhan fo,
ranaies srnB I-2 and 4_5_ Tlre i.t rvat b ri6t pGtpanrn esuus *a sreni,icenlly
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shoir.r in mod.r!6 ard f.t fed.l* {66 2 lnd 55 9 drvs, dpetivclv) d.n in tiin

f€mal6 (t?.? d.tr, Thc s.tuh. p.riod of rnod.Ei! f.tnslci s 3iSnific:n y shorEr

(128-l dayt than ror fat ald thin f.mats (144.1 tttd 164.s dr'5 rcaPe.nv.lv).

Mccl..y (l9l) ropdtld that rcdued fddlny in th. high-yi.lding @w is not

di@dy r.l .d to irco!.d milt yi.ld but 6ih.r lo 16 of body @ndition, Thc

maanirudc of rh. rc8.d8 imp&r of milk prldsdion on r.production dcp.'nds on thc

cu'nulariv€ *e4iv. eftrgy b.lrrp ir dly hcstion- Hilh-yicldiry cows qn ahiele

opriml .cprcdoctirc cffEi.rcy if ihly ue f.d .tLqdEly o nininiz. lN of body

w.ielt io dly l&6tion, hd E?l.ni!h ldcqud. body ondnio! in lr1. l..|.rion and rhc

In. $ody on 213 tl.ti.n Hotucjn-Frti..c4 (p.don a al_, 193), lhc @ws

crlvine a. higher BCS 16r nm subcur.rur lar chcoa. corcenrarion wr. rclltivcty

@Nla in @*.s.:lving.r rh. highd BCS.

Rich..d3 ., al. ( l9E9b) .onctld.d ftal |nc$ru oeG wh.n no.-l&uring cows

l@ *i8hr.nd har. a BCS olalour 3,5, ABnu ws @i.r.d wnh a d&rc& nr

l@qucEy of LH puls- lrci.!$d nlrie inllL aftd . p.riod of s.vcrc Bdcrion

r*ulEd in resunprion of e6Fa! cyctd and Mmd pESBEy 16.
r my b. su8g6r.d on rh€ bci! ot rhc .bow Efdcd 3n|dis rh.r Bcs rcneB

thc nuririoul sr!l8 of an .nin.t lnd nt |6s is t5si.Ed enh rcg.dE Grcrgy bataM

dG !o def.i.nr .m.8y int.lc d high Dilk producrion, pr.plnum BCS and chTgc in

posqdrlm BCS arc tood indicaroB of po6rp-rln tcnitjry in 6rdc ard buffat@s_
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2.3.2 Cdf suckling

suckling is orc exE@Ptive stimulls lhat plavs a majot rcle in goleming

reflodrcdle cycl€ in remale naomars (Shon, 1976) Biolosicll 
'ff4B 

in idn spais

ange liln a tor! bl@trde of ovulaion in $c donBtic so{ lo littlc or rc imtad 
'n 

n€

*aonallr btccding cw€s B@f @w lDlds an inErmediaE p6ition bur hd omoanded

an e\trdo'd .n trrnrrcn du. b i6 economrc rmporbme

Esly wenire of l&hring be€l @ws at dav 30 p6ttdum inEryal 10 firsl e$rus '

ise.$d dE nudbc. of o@iving ar! dar.red dE ldrpatum ervi@ period (Sni6

and var.nr, 1972), Wiuiaru (1990) tcporad th .llowing @lv6 to sNkle thet dtns

only oN€ per day for lO b 60 minut s inc@d drc€ttio. rat s and padial weaning

ertendnrg beyod l0 days decr%ed dc firsl po$9e

On dE sme psturg. @tll. rcmrircd a6tros whilcaucklinS. @li wbile. oli

did mr s@n lo afier lhe ability of Swanp buitalG b @@ivc (UrdcNood ., 4l

1982). BufialG held then body sndition betEr $ao @ul. on por q@lity ioBge and

{eighed 100 kg mor€ than ottle.

Twcnrt thrc buffalcs werc Nigned 0o lhc followi.g tr.lmeots: unr4tricted

s@kting: suclding r6ticEd b oE r datr a.d c.rc @ncd (Nodi. ad hinud€.n.

191). For d€ 3 groups, tlE inteNal lron elvin8 to fiBt oshion N.Eg€d 82 + 10.

69 + 24 rnd 50 i 2l days rspdiiv€ly, dEt frcm elving ro $. tiFe wh.n plama

piogestercne ws > 0.7 n8/ml, 85 t 30,7l I 24 and 53 t 2l &ts, and that fiom

dlving to $c 6r3t obr.^td 6uus 89 I ?E. ?E :t 27 dd 60 I 24 diys. SeNi@ pcriod

avmsed 30 r ll.92 r 20.nd t8 r l?dry!and w* shnia@nrly lowe' ln 
'h. 

wsm!

sroup 116 ir rhc sockl.d groups. Ovcriar cycliciry was te'B|ablhhcd srlier in mtr'



suckled rhan sucLled .iv.r 6 well 6 Swamp buff.lH (El-Foulv 4.1. t916a, EtF^d^l'!.

r980a: Jainuden.r.l., 1984)-

AbeyeuMwardcna a ol. (1995) reporcd thal fE 3uckling, d ltrri@ boffales

lesulled ir lo*sr prcgMncy rale and w4ning by day 60 .nd 90 did nor imprcve

pcqanud feniliry. Pcr6 .r al. (1984) rcpo .d rhat @dian iMriviry *6 lnc major

probl.n in ar6 with p@r renility ard wa innu.nc€d by luckling. In a landr nudy

lPe6^ 4 al., 19921,l8 nultiparous Lrnka boffalc *cre 4sigrcd b one ofrhe rhr€e

r.arnent g,oups imn.diakly pGrpatum: €nrictod sucklins (RS): ur' trrri@ cucktiDc

(AS) and AS + suppl.meniiry fcd (AS/s). Tne p€@.iagc of di,uts whi.h had

comnened oveian actiriry in RS, AS and AS/S grcups wer. 100'!,20% art 50% a d

cidoee.ous episodic Lll peaks were seen ir 5?, O and 33 r6periv.ly, up to day 90

ponpanu . R€srict.d suctling rsutlqi in crrty oveian &riviry white thc $pplemcnbry

Pl4@ LH l.vcls in t&rating Muda} bufldc wid catvd wered ar brrh w.rc

siEnilicandy lower duriDg de s4ond and thtd wek pGrpdtun tor anrmals whjch

elcn|u , dFricrcrd aBEu beyod 90 d.y, pcp6rtu0 th.n in rh@ cyctinS wi$in

50 days pospdun (AaFa and p,rdey, 1983).

Ef|(t! oi lidircd suckting on postpadum reproducive pcdornarce of nitked

NrrtsRa\. burrate\ 
".rc eramrftd rr r"o 2 x 2 rtrloaat crF.,mcnE rlrs;sn,., !1..

l9q)). llalroi (he blrdc we suckted by rheir dtv6 rwk4.trily (2 ninoB ar ach

milkirg) undtsaond.srrus. posrpadur inrrvals !o ut rinc invotution,.€sumprion o,

tulLrcular developm€ , firo1rise in milk prolesrcrone, fisr patpabt. @.pus luteum and

liri esrus were lolger rbr timat d{uc{ed boffatG rhan for rh@ $a! w.rc oity



Nill€d. Nunbr of riss of progestclo e

limired{uckled bufialds in e(perime 2 but

iiBr drus (15 b 19 dayt a.d prcgMncy aa

50f) did not difi€r with linited sockline.

bcfore fi6t €$rus ws greatq tor

nor io experidenr l. Lu€al4tililt aner

ro iMhination at s@nd esfus (aveage

willims (1990) r.porcd rha pitlitlty BpoBivcE$ to CiRH did rct diftcr

bcrwcn slcklcd and rcn sockl.d @*s fiom diy 3 to 20 Fspsmn. By day 20.fc.

calvi'rs- ror suc\led lDd bcaur ro rcl.Ns boor ro.rc and Phsic buBbo, so;dotul,ir.

wlE eas 6t suckled @*s had nor.

lr nay be oncluded t@m $e above discussion lhat suckling exens an inhibirory

eilat oo resumption of pcrpdtum ovarian etiviry in b€ef @!le ad Swamp and drny

buff.les arn thar cmporary @lf rcmoval o. wni.g ar birth shorlen pGtpdrun €suus

Prolactu lEs ben @nsideren as a potenthl antigonadotropic ageft mcdiatirg

pseartur acyclicity in nosr3pci€saM suppigsion of prol&tin rcl6e byergcryprnr

blek.d l&tation and 6iablBh.d dlt psrpdrun ovulalory crtl6 in hudln i.male

(Rollatrd 4./., 1975)- williams and Ray 11980) bloled prcldin etee in arty

pcrpdnm cM wnh c&154 but *er. unaDl. lo cffed gon doFogin @r@nfadons or

p6tpaturh inrmls by dris t@ltu aloE. Willians (t90).lggql€d lbr ir is $e

sucklirBsrimulus ir$lf thar suppBses Son.dokopin i.c@rion, ather dan high trotrcrtr

cor@rtlarioN ass@iadd wirh sucklirrg.
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rlarman (1994) found a qualratic r'latioNhip b€t*!€n nilt vicld and low

ecoiiencc of @n&ption fot aduh co$ Thc hiSh*t and lowet tielding cows had a

lower coreptiotr haad than did aveBge viclding coqs o*'ver $'rc v4 $ et14t

or milk yicld rtEi l20 days of l&tition. AMlvsis of daa on 3E9,063 Cerman Simmntal

@$ (Daubinepr. 1994) sho*t<l lnal niSh milt and nilk fat vield! &d ' 
low Dilk prolenr

yield h.d advere efi4t on subequcn( fcrahv.

Nauk .l al, (199D found Oat th. n''t p6Qat$d strus @urcd sigrilienrlt

leter a& duration ol6rus ws sho er ii cowi wilh higner nilt viclds than ir thoF

*ir[ lower rilk yields. Th. mneplion rate was significantlv low€r in mws wlth milk

yi.lds > 5000l(g than in @ws with yi.lds < 4000 kg.

M.iii and Funk ( 1994) rcporled dEt witlin herds days op.n *c lonScr tor @ws

with high.r mitk yields ths fd lh@ with lower yields RegBioG of drts oPen on

prcducrion vdiabl6 thar w.e mr adjusEd fot days op.n w{. 3ignifieltly longer ior

low-producins than for higb-p@drcing @ws.

lr 15,120 Hoht€in @ws ir Ncw Yolk iEicker drd., 1996), cows yieldlrgal $e

highdr lcvel had 8% lowe! co@pdon r.E and 29% highcr rnscmnEtiotr .an s

@mpated ro @ws yielding at thc lowsl l.vcl- RcgddN of thc st ength of asiarion

bers4tr high yicld and lcngrh of days op.n. thc stldy suegsr.d ttrl milt yi.ld P..

hs t.ry ln e dir€r effer on @rc.ption, D.ubingcr d a/., (1993) cpo(.d thar

ircr.sc of > 0.5 ih milk prct in p..ccnbgc at th€ .nd of lealion {@mPd.d with

mid-lacutioo value) leads o an incree irr fertilny prcblems in dany cows.



The rclationships beMee! Dilk production, sub.lini€l lclosis and f.dlny w€re

studied h l0l dan, @vs (Mie(ircn lnd saala, 1993). The yicld of nil* proein dd

of mill ar 34 eell pcQ!tum ar@Ed de $ryie Priod (r=0.31). The rire non

cdlv'ng ro lo'E.pnon ako ws surar.d wrh hrgh prcarn yi.ld, hrgh m'l; y'eld a.d

high ta' yield ar ?-8 w*ks poslpartum (!=0,41, r=0,40 and r=0,35, rcsp€ctilely). At

re drnd nill r.cordirg. a low percerbge of milk prcein ws N!@ial!d wnh a long

i.crval riom calvinS b firsr iN'nnution and ro @@prion (.=0.22 and r=0.26,

I n Cenhan Sinnenrals (D&bin8€r a at., 193) n wd tound rh.r mitk ,ietd had

a gr4ter €lIccr rhan far and prctein p.lccnlags on fertihy, Fcrtility lended to decrw

tr milt yield ind.ed, A protei. @Ncir > 3,2% and r fat p€r@nl!8. < 4% had a

berenci.l €rT4| on iiniliry_

Compdiion or dilk€d ald s@Lt.d Angu cM irc.ini@t d circltatinS co,.riel

levels 4 a posriblc ompone to the bl@k of Lfi @etjon, prcv.nrjng pdrprtum

ovularion aM rcturn o cyclicny (Sho d, at., l9t2). Codisol tcvets wed higher iI
suckl€d cows a compared b nachine mitk d on6 in<i bigher in high nitk produceB d
@npdcd o low milk prod@6.

Ma.l$f.ld (1987) Epon d rhat idctivc o@i6 *€rc diErty ssociared wnh

bigh Dilk yi.ld aier catving in heifcrs. h wa, @nclud.d trar daoag. !o tne ut€rus and

an energy shoruge afler qlvinS were rcspoNibl. for ovdian iMctlvity

lD a srudy or 2El lacralions oi t40 cows, high p.at and 120-day mitk yietds *ere

Miared wnh bng inErvats fton Oanurition ro fiRl ovutarion, fir$ ovut.ory *tus lnd

I'r$ eneprion. wirh tow @Mprion arc at fnsr rnificjal nNenrB@n aM wtrn a hrgh



ruDlbe! oi iNedinations per servi@ peiod (Berglund tr rl, 1988) A high numbet of

wdks qnh a p6iti!. k.e€n rection snd a high encrgy d.irciercy *ere a$iad

wnh bng inredals to ii6r orulnion and fi6r ovulady ar6.
In 216cows vnh 469 calvings (Fiss and wilion. 1992), widi. br4ding sys|cm,

ftithcr cow weight mr nill yi.ld wele 3ignifiandy asaiaid wirh rcproduoive trails

ol @s, No differeB wm d€E ted among breding sy!€ns in assi.rioB belwen

Iood coNumprion a.d body weighr or mitk yield,

Beal .r al. (1990) indierd rllal @ws thar produ.trt horc milk rended !o t@se

more eigbl rhan low prcducing @ws. DepiE lhar rclalioBhip. *iIhs rhc d.8re ot

wcrghr change rcr rh. anolnr of nitt prcdued % r.tarcd !o the .iming of ftc fi6!

wamer (l9l) luSeqted lhar hiBh-yi.tdine @wi @ predisp@d ro ferrilily

probl.Ds. bur oi.n human e(o. qrss disrurbanq, 4p€ia y h fc€ding. tr ws dgued

dat high nilk yield and g@d ferrility.re nor muhoUy cxctlsivc, provid.d thar optim.l

runen tunction an be achieved by feedirg highaualiry fads cor@rlt dd by supptyiig

@nrd Ntrients sr.icrly @rding b..qlircmnB.

h nay be corctud.d from rie sbov. rtudi€s dat higi.r milk produ.rion der.6e
feltilirythrough nc^Siliation oi body far, Buking in a to$ ofBCS_ High mitt yi.tdand

good ferdliry @ b. nuraly @inl2in€d in c& of.d.gulc feding fd ,upptyine

emrgJ. pror.'n. mrn.rit3 and qi6nrns $ricdy @rding @ EquiFmenB.
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2.3.4 ThelMl dre6s rnd Pboloperlod

Thernal stc$ suppre$.xploitationofanihafs fu ll genetc Potenr ial $rough : (i)

reduction in aninal s appetit iAllci d,41., l%3) andi (it incrca€d proEin sqbolish

due !o increed @rtislsecrerion (Chisrison and Johnson, 192). Themal srrc$ atrelts

reprod uci ive efficicncy of dairy @nlc by r.d ucing d. l.ngth ol Blrw to abour I 0 hous

and lNering intcBity of 6nu3 bch.vior (ThaEhcr aod Colli.t, 1982). More{ler hqt

sbds inc@6 thc ircidc@ of sil.nt ovulatioi (ro th. turc of 8O%) and lowe{

@trccprion .aE (Tharchcr ci /1., 1964).

S6odl inf.dil iry .s!@ial.d wirh high ambi.nt tcnphr't e during sunmer in

ropicar .'d subtropial EBiotr hs b€cn rcporEd in dairy @tde (Stbt.t al.. \E12)_ t. a

sudy otr Fri€ti.n coes in lhq. higlrc. iumbc. of sPi6 pcr 6n@tion.nd a tonger

*dE penod w6 rcordcd durinS suoD.r rh.n winl.r (Ati .r a1., 1983). t€iitry

dwiai€d with ft{tu| srs my b. de ro.dvce cft cr! of hi8n r.rPenruE on rhe

devclopiu embryo and rcugh maErFl Gnd@.iE imbalA@ (CnrbcBon, r98O). ln

dairy bufialG, BalEa and C.newar (198E) Eporra{ rhat atdjough sunmer sress

hdcned uterirc involurion aM fi6r pdlp.tun 6cus inr.nd, ov..a reproducrive

cfficienct wd impair.d de ro d.fici.rEy of poeorrcie which is Bcnlial for embryo

su ival. h n6 ben sugg.srd by Thlllhd ., at (19E6) rh a therrot su4sinduc€d

.educrior in uterine blood flow may et€vaa urtie temperaorc and tikety .ftacr

alailability ofwarcr, elecrolytes, Durici$ qM hormoid !o udus. Untirvorable urerine

€nvro.ment would have a hiSh probabilily of incrsing ral.s of €&ty embryonic

'norbli.y. 
Acute dermalsr.!s i[ ca(t. ircreasa btood onc.nrralioB oapiotadin



(wctrlrr.dT|Irr. rcr4),rsft}orbuddn aiBiL(Altt!!.ndlotroo'

!973) .!d &.r..r.s .Lb.t!$a co|Ea||'aio|! (CollLc a d, l9@).

Plb{op.rlod har alto !..! ldlndfi.d to b. ulocl$td flth c}ali! r.-tlvlly ln ddrv

cowr (Mdl|on .y .. aL, l90O). ttu{d &y ll8!t L.!ln s a$c[.d cld.ly eitt

nonlhly n .r d t!r.l coc.d{bo of prob.d.r b b.ldlg drfy .o*r drugltclr dtc

r... (Hrd d dt, l ).
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CBAPTER ]
MATERIAT,S AN'D METEODS

The p*nt stldy B @nducEd in tnc C.mil vall.y of Oc Nonl-wcs Froni.r

Prcvinc ol Palistrn. situated a1 the l{iludc of 31 37 Nonn sd bngftudc of 65-?4'

E4t, Twenry on prcgufl buffdc.xDcoe! b 6lve durint th. lov breding s6on

(F€bn4ry b July) .M 30 bufi.lG exp.ct d !o 6!ve during th! Dornal bc.diig s.en

(Augd @ ,anuy) wc eldr.d (Tabl. 3.l). The &in.k b.lone.d |o c@n privac

fatm l@|.d in rhe DBI aru qirhiD . r.diu of 70 Kn euld P6hawu cny.

Db[ibutioo of rhc animals @rdirg to l@ation it Siven in T.blc 3, L Period ofelling

ad age wbe dbttibution of elpsinenlsl blff.lG i3 giv.n itr Trbl€ 3.2. S.lcc'ed

animab *eE d-ngscd. dcwomcd. rar.d fd etopaics and valgiMl€d. Thc

ssl@led anim.ls *re Donilor€d ilom approxiEalely wo nontu pEpdum rill de

occurcne of li6r €stru or 150 days pstpdtuo.

3.1. S.l€dlo. .t .dDrb

nF bllowingcricri. wm adop|al in eleung dc fumr for Lh'e srudy.

'llF f&N had ar l@r l0 edull buffalc.

Th. tum follow€d convcntioMl fcdi.g syscm of gEn fodder and dry

rough.g. wiih variable qlantity and @dP6ition of @n@n@tes,

ftc aniFds l@ s|all-fc! (cut-.nd€ry sy!tcn).

Th. hdd M fie frod b|@U6is.

Th. f&m had abreeding bull fo. atus delation,
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Limikd suctling of |h€ aninab by olv6 ar lhc dm. of nilking wa allowed

mordnrg rc dre prevaili4 pr&tie. Pesr hi6lory of lhe seledld midals war recorded

> DaE of bnth. age or pdiry numb.r (rn .9. ws .,sed by dwting lhe

hom nng6 as suseBted by FAO (197?))

' Ace al pubc(y, eNke period and pEg@cy sllg€

' Hst del.ctiu and nethod of breeding (n!turat or drificiat iNcmination)

> The w of elf slckling or orylocin for nitk t.r down

> Oaily and cumularive mitk yi.ld.nd durarion ofrhc tsr l&ution

> Feeding (ryp.s ,nd quanlnies of roughag*, oncentares and oincrah) and

' Prdi@s hiilory ofhehh sr!r6 art rep,lducriE p.rfqmamt,

1.2. CUt el noolortng of np.odlclive sr.rG

Deviadon fton rhc mnd parturition B r@rded usitrg rh. fo owing crireria:

> Calfdelivcry wi$ or wirhoutssi$h@,

> Tire 6lln for $. cxputsion of plen|a afE, rhc 6tf detjvery

> lmidc@ of ary pr.ldtunvpospanun @6bolic or orhc. die.sq

Alier parturitio.! recr.l eraninarion ot r.prcdlcriv! orsas wd qrr€d our on

days 14 dd 2l ,nd 1heD forrnigh.ly. urit thc occurre@ of ihc ftrsr sr6 $ dc$rib€d

by Usnani a ar. (t985). pBnion of rh. rcproducrive d8.s B r@rdclt and .he

approxNare si4 of ceruix, ureius aM ovrri€s and the ovari.n srructures ihoiudi.g
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Dinributton of exFrtncrtd bl|'rlG br ltu

tle brclding" 'rotal

27

l0

35
292

l. 6-7 yed 2
2.8-12 ydr 24
3. 13 17 y4s 20
4. lvt yas 5
Tobl 5l

B, PENOD OF A4LVINA GROUP
I . Norul breding !.en 30
2. L.w bre€din8 sa!.n 2l

Toral 5l

9

8
5

5
5t

0

2
0
3
5

2l

E

5
2

2
0

30

T.bL l.2. Age ud .rtritrg s€er-rb. dlttlhllor ol dp.rntat l butfrlG
Animal gmuPs

3,9
47.l
39.2
9.8

100.0

58.E
4t.2

r00.0

Trble 3.3. ttli.lbrnlotr ot ep.ri4ltrl bufirrG d ah. bd ol hodJ ftignr ,rd
b.dy c.ndni@ ere 30 d.ts DrcDirhd

Numb.r of animaL Pcre of total
A, BODY WlCttT (le)

2. 450-549
3. 55G599

ll
t2
5l

l l.8
64.7
23.5

r0.0

t9.6
54.9
25.5

100.0

A. AODf CONDITION SCOM IITIRTY DAYS PREPART-UM

2,
3.

l0
28
13

5l

1l



c6af@n follicla (GF) atd .oDoh lu@ (CL). or @pora .lbjcei2 (cAJ. w6

noured wnh litrgm. Tonicny or th. ul. !r w6 graded d gmd. fair, Der and Dary.

The reiurn of uEtu !o t lvic €virr ws @Eidcrcd s an ndi@tion of &rire

Nonnally, prepartun relatpatpatiotr oflhc animats in advaned pregnancy was

avoided b ni|imia sress lo rhe anihAt, However, in ce of delayed parturilion, the

airmars were examined drough re.tat patparion,

.1..r. D€t€ctio! of pGtprnM enru rnd ovotr otr

For the dctdrion of fiRr posttdtum csms, siorb wcr. exmin€d twi@ daily.

'n 'c 
morning and ev€ning, tom l5d day posrp&tum unril Blnpdon of 6rus_ FiBl

pos'patun ovutarion B onfi.md by pEtparion ol.n ovularion d.pr*ion or a v6y

sofi @rpus luEum d*to9'ng on rhc ovary. In lddirion b vi5@t sies oi vutvutd

mtr@' rkque nicruririon and b.Iowing at @h farn, m , ad bul 6 ued for

deid'or ot dtrus. Shndin8 hat war u*d ar a cril.rion for 6116 @nfirnarion. Narunt

bredirg w6 anowed in buifatG.i rqd @ days polrpdtun. On days 18 @ 2.1afEr

matlng, mh bufialo M erp6€d lo ! bult 0o d.r.ct r@uft.e ofqrrus.

3.4. Milk ri€ld, bodJ condiiion scodrg snd bo<ty nesuremcDt

The animals vere milked rwic€ a day at thc aam€ 0l0O anij tjoo houc.

ComentraE hixrure wd oifer€d just betbE mjtking and carws allowed to simutare

6ilk let down throush slckting. tn (* of Nn avait.bitity ot au, a calf fron anorher

dam wa ued ror this puryoe. If rhe dan w4 retucr.nt ro a4epr su.t ng by a @lt lion

12



Milk yield *a @od€d (kg per day) one a wcet until l5oth day posrpa.rum.

FGh samplG of milk w.E @tted oe a nonii &d u!.d for mil* far dcr.rmiMaon

Nrng Eabct M€6od (AoAc l98o) Thc yi.tdB @nvencdb4l' flr @r.crcd ditk

(FCM) as suegesred by Moiiison (t9.{9).

Body ondiriotr l(m M r4ord.d al Ekry irEruats, uing ttE method

il€*rib.d for dtry and bef @s (p.r.B and BaI, t98?). In tl,j, redod, th€ rhickBs

ot tar over rbe lumber aM lait hed rrea was esdmat€d and assigred a s@re

rior 0 (emaciaei) ro 5 (very tu). Des.ription of wiols s@6 rs given be|owl

0 = Spitu Ery preoircfl ard r4vce vcn bnt pr@ss f4t sharp

with no iat cove!

I = Spine pronifttrr and raNree pr@rs f.q snalp w|th rrate far

injcclionw6 uscd for milk let down with adGe 6tc of5 lU per

as per routnE pr&d@ by |he @nvention l fdnc^. ln rerc @s

nillcd wnhout de aid of sEtlir'g o. ortrein. Mitt B @lelcd

Transvere pr@ses can be f.lt bur rc rcunded whh a $in

ldividual baBvce vei.bFl pre.ss€s @ only be fctr by hrm

5

The ratuvee p.ms6.s

Th. r.aNvers p.das @vdrd wirh r.hi:l tard of flr
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Disribution of experim€nEl bulTalos on lbe bsis of body weight and body

.ondiriotrscorc l0 days prepanum, i! givetr inT.bl.3_3. Body n@urenents, irEludnrg

th. hcighr ar wirhcE. lengrh iroo pin bone to i.{pulu spim and SirO (in imh.g werc

r@.ded fonnighdy. Body woigtu wa5 qtcul.r.d using rhe folowirg formula

rsonncnded by A2hd (19?6):

Y = - 1604_790 + (r.26E) X, + 00.902) & + (3.960) X,

(rbr 6 8 tar otu buhirkrt and

y :- 1263.663 + (8.060) x + (18.924)X, + i8.565) Xl

lfor buffato* morc rlri 8 ya^ oi aee)

Where Y h wcighl of buff.to ii pouidi, X, is heighr at witheB (in ircha), X.

i3 han girh imoediarly behind dE shouldd i. (jrch*) and & is leng6 f@n de

por or should€r lo lhe Finr ot pjr bo* (in irch6). Finalty. rhe body weighr w6

@nv.rreo rron pounds to tg.

3.5 Fed sdpling tud and'5is

Repr.senlaliv. samplcs of al| $e ingr.die.i! fed l.l lhe experimenat aninats wer.

collccled irtividualty at fo nighrintervah. A portion of qcn smpr. w€re prcs*d tor

dry maner @rcnts {AOAC. 1980) and rh.Enai.ing mptd wee atr dried at 601C io,
48 hoob, gould rhrclgh I Dm iicvr in a Wit€y ni snd srd€d for furrhc, anatysis.

Do. to large nuDber of f€ed sDptcs (4{4) co el.d, rh* gft !@ted p.riod_wis. for

@h oa the ldm and @tyzld for slr, rud. pr@in, mde arber .nd ed.r exr.cr

@ordnE |o AOAC (t9m). fi. nirrug.n Ie. cxrtur (NFE) m deremined uiing .he
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NFE = I@. (CF% + EE% + CP% + TM%)

whercd CF = Crld€ rib.r (%)

EE = Eiher cxt &r (%)

CF = crud. prcr.in (t)
TM: Tool oirc.al(%)

J.5.1 En..S/ value ol fcds

Dige$ibility ol vdious foddeB w6 @tcutared using digesdbilhy c@lticierb

leported by kluque and Malik (1972) for N ili-Ravi buffalcs. TolaldigAribte nutien$

(TDN) values of f€€dru esdnard NinB $e fottowing equriom sugg€stcd by Ch@

(r982):

*TDN tProkin ruppten.trE) - 113:726 - 0.254 (CFt + t9.5
(EE) + 2.784 (NFE) + 2.3t5 (pr)
+ 0.02E(cD, 0.341(EE - 0.m8
(cF) (NFE) , 0.215 (EE) (NFE) .
0-193 (EE) (Pr) + 0.004 (EE (Pr)

- 792.686 t.3s7 (C[) + 2.538
(EE) + 3_003 (NFE) + 2 34? (Pr)
+ 0.046 (cFf + 0.647 (EEl +
0.41 (cF) (NFE) 0_06t (EEl
(NFE) + 0.553 (EE) (Pr) , 0.046
(EEF er)

92.464 3.338 (CF) 6.945 (EE) -
0_762 (NFE) + r,l l5 (Pr) + 0_031
(cFf - 0.133 (EE): + 0.036(CF)
(NFE) + 0.2q' (EE) (NFE) +
0.lm (EE) (P.) 0.022 {EE): {Pr)
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The TDN, dig4tiblc emrSy (DE) .nd mnholiabl. .mrgJ (ME) of g@n

foddeB Er€ dlcul4.d $ reonm.ndld by NRC (19E9), $ folkwr:

TI,N = DP + NF% + DNFE% + (2.5 t DEE%)

mere TDN = TohldiSalribl. nu[i.nr!

DP - Dis6ribl. potl'in (*)

DcF * DiSdllblc fiude nber (%)

DNFE = Digaible rrog.n f@ ert&t (t)
DEE = Dige.dblc chd.xra.t (*)

The TDN ral6 w@ !$! for eri'nrrion of digqribte cBSy (DE) and

tuEboli?.ble eMgt (ME) a sot86r.d prcvioBly (Cnnpbn a.1., 1957: Swift, t957:

DE (Mcat/4Dq - AU4@ t TDN*

ME (MCtUteItt4) - 0,15 + t.ot t DB

NuFi€nt @mpocilon of forsgca 6cd for f..ding !o cxp€.inenht buffat@ is

eiver in Tlble 3.4 and of con@nrnr€ ruDDtcm.nr! in Tabte 3.5.

3.5.2 In sa@ dly mtla. d.grr.nblhy

Dry 
'narn 

aid prci.in dcSddibilhy in rumen ws dcEnnincd BinE h. ii s@.o

tehniqu. dc$ribcd by OBtd.r dt ( 1980). tNubtrion of dacrcn b6ss w6 @ried oui
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ir rwo rumcn fisrularcd buffalo s@6 (age 6 y6 and Bodt wcighr 420 td. Tte animh

had pennanent lumen fisrula with an nnermt dian rcr of abour ti cm. Thct were fed

6 ke wh€l -aw (DM 9t.0 t[) and 20 kg frah b.|!en foddfi (DM t4.7r), oM a

day. Thd ba8! (140 x 90 mn) made of dacron cloth having a uniforn pore ii& of40 uh

w@ re<!, Fed spl6, prcviolsty Cround dmgh a 2 nm n*n $cn ere 3r.ved

rolenove iinepa.ticles abd 3gsampte wa qeished into e&h bng inripticale. Ruminal

rftubdion rin6 w€rc 4. E, t2,24.48and?2 houB. Or arnim onof@h ircub.don.

rhe bags wer€ ialen out froh thc tuncn aDd th€ lo* malcrist ldhring ro the ouFr

slraae of de bass B w,shcd wirh @td tuming t p m@r, Finallythc bags *E
wahed three tima in a wshing nehi* for 5 ninut€s dch, using 6td rrp warer (lO-

l5t). Th€ tags w.r€ rhen dricd in an own ar 7CC aor 72 noc, @lcd in I desjraFr

Z.ro hour dry Mn r dcgadabitiry of all rh. re.t samptB ws ncdured bt
suspe.d'ng the bags conhining mmple for IO ninu€s in w!t$ ar 3Tc,to owed by

wahing ard drying d dasrib.d abovc. fte per@.hgc of disapp.enc€ of DM d €eh
ircubatioo tito. ea c.lcular<t frcn lhe propodon rcmining ,. ur. bag lrt , imubariotr

in rhc ruh.n, The d.Sradatio. hre of d,y m.ner (p) frcm o. b.8 ar umc (r) in th€

r!oe. was deib.d by rlE €{ulion of dE for&
p=.+be".q)

where .. , and . w€re fiued by an nearive l6t sque

McDoDId. 1979). The €rporcnriat coN&nrs a, , aid . d.
soluble DM rr&tiotr. the degradabte DM fraction arc me



degradation of 'r', resp@tilely, The

rumen w6 dlcuhld by rh. foltowioS

ED=a+bc/(.+k)

(ED) ofdry marrer n Lhe

(OGtov and McDoEtd, t0?9)

Thcvalue oftwhich rcprenb rhc elimarcd qrflow BG otr&riculaE iron $c runen
were chMn a 2.0, 4.0 and 6.0 % per hour,

Proeih degradibility parameErs of foEgs u5.d for bufrato.., fc€ding is preenEd

.J.s.J Min@t tu.ltsh of lcd

Tcn mt oa rh. niric &id and perchtoric eid ni ue (5: t) *s rdded ro 0.5 g of
reed saiiple in a conical fla& and he3ted stowty until I nr eiF&r was lefi, Tle fl6t
*6 cool.d and 15-20 ml of dcionized wn€r B addcd (l it. T[. lolune ws nad. up
to 50 nl wnh d€-ionikd wal€| and sloEd ir ptdric bottt$ unrt arlrlysis.

TIE digqred ehpts w.rc aetyart for copper !|d aE u!n8 Abnic Ab.oerion
Flane Emission Spakopholonaer (Schimadzu,Japan). A *nes or sla.ddd solutio.s
€ompnrnlg bhl, 0.2. 0.4, 0.6, 0.E dd I .0 ppn ,@ [s.d tor g.ning srajd:rd cutu€
lorzirc. For @pper, rhe shnd.rd @nenrarions usd wcrc btek, t.O, 2.0,4.0,8.Oand
16.0 pph. Copper w.s derermiEd ar a vavetcn8d oa324.s nn and zirc ar 213,9 nn.
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(s mlof5M Hcl) and re4cnr ll (5 mlofimnoniun molybdare van dare rcageno and

incubaFd at r@m Empenrure for 30 minur,c!. Absdbare of lll€ mixrure wrs rqd ar

470 nm using Sperronic 20 (Aaulch and Lrnb, USA). Regr*sio. of absodan € ot

{andeds agaiNr @MndtioN wal eork.d our CoBEnr f!.lor and co<fficicnr of

v.riarion wft d.cnin€d for @h b.rch ot ,sy_ Conensadon ot phcphorc in rhc

enple w6 @lculaGd 6 follos:

Y=(a+btX)/t00

corceffat'o! of l,hdlphoros in snpte (% ofdry ma cr)

Minml mmpcnion of feds us.d for fceding lo dperirenr.l bufiales i,8iv€n

3,5,4 En€.g lnd pr.*ein requiren.ntr of l..rdi!g buff.to€

For qlcul.rins fe€<t requireDc ofcxp.rimc al bufhlc, tn€ fo owing valu.s

a) For roinlln:@, th. vatues of t25 kcd/kg B.WC/, u!.d by Sen.r aa, (t978)

and followerl by K@l (1982) lnd R.njhEn ard path.l 0979), rc,e uscd.

b) For milk pddErion, tn vltua of |EE tcat p€r kg 4tX far oiicct d nitt
(FCM).6 r€@mnend.d by Ranjhan and pathak (1979), weE used.

The digBrible prorein requnemcrts for nainteiance weE calcular.d a5 B..l by
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The encentatiom of c@per and zinc*ere caculatd

Into paits pcr Dillion on dry nan.r b4ir rs tollows:

Mtt=?PMrI00+DM%

in pm pd millonand conv{ad

for phGphotus 'sy. A 5 ml oi de smpte or

40,50ed60,.8/ml) w.! nix€d wnh reaSenr I

where Min is rh. mincral @Dccnralions in rhc t€edstufa as p&ts Pcr miuion on dry

'natter 
bais, PPM is de onenratn'n oi mineral in the dig.st.d sturion and DM% is

ihe dry natbr in thc f€€dsiuai,

C.lciun and magBium rrc ltso ddemi*d uing arooic al,sorprioo

sp4rophoromery, TIE seria of sradard solutioN used for 8.ttin8 slandrd curve

conprised 0.50. 100, 200 ppd ior catciuh and 0,5, 10, 20 pph for magncsilh.

Calcium wd der.rmircd .r a wavclength of 422,? nn aN orgr*rom d 1U5.2 nm

L:rlciun and rn gnesiun cornlr.lios wr. @rled in ppD a , 6nvei€<t inro

peftnure on dry mrtd basn 4 fo ow:

Mit% = PPM t 100 r t^O r DM% / lMMn

DM%

Mireol @@nuadoN in rlp fc€rrorr (r) d dry m.tu b6s6

Co@nFarion of miftal in .hc digal.d $llrion

= Dry oauer in thc f*djufi (%).

(blank, 10,20, 30.
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(5 ml or 5M HCI) .nd reageot-ll (5 Dl of ammoiilrs nolyMar vanadaE rergenr) and

ituub.red ai r@n @npedtur. for 30 ninua. Absrbare of rhe nixtur. ws r.!d .r

4?0 nn 6ine Speronic,2o (Basch .nd Loib, USA). RegBion of absrbancc of

s.andardr agaid oEnraioB wd wkcd o!i. CoNn h4lo. aid @fijcic ot

Eiarion wce deimined fo a.h b.rch of a3.ey. Co@nlfadoi of pnGphotu, in $.
sadpl. wa elcdaEn d follows:

Whe.e Y = con@nrarior ot l,hosphorus in sample (% of dry inakr)

b = Cefticicfl of vdialion

X = Aberba@ of enplc

Mirehl onpcition of fcds ucd fd a€.ding ro .xpe.imenbl buffatds E giv.n

3.5.4 En.rgy and pmbin rcquiremenlr of |rcrrti.g burd6
For calculating fe€d requircn€nr of cxp€rih.ntal bufiale, rhe foltowing vatues

a) For mainreMne. rhe vetuB ot 125 tal/kg B.Wfri. u€d b, Sen.r,t,, 0978)

and rolld€d by K@l (t9E2) lnd R.Nrjhai snd p.rhar (rr9), ggc u*d.

b) For nilt producrion, |he vata of lt88 kc.t ps kE 4t all c|rccd milk

(FcM), a l@nm.nd.d by Ranjhan ard p!$ak (t99), wa. uFd_

Tl'e dig$tible prcrein rcquiEm€n$ for m.intenana w@ calculared d u3ed by
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K@d (19E2) (2.54 s/ts BWd'r) and rcquircNn6 for nilk plod@rion vtr olculard

6 r@mnended by Ranjhan (19E0) (126 8/100 g of p.otein sereled in nilh)- Milk

protei. conleots of Nili-Ilrvi butTales w€rc asun.d d 4,93li (Makldun. 1983).

Feed conpoNnk ol th€ erpqim€rlal aninals @mprised grcen ioddds,

@n@ntraEs and wh€r sraw. Gren fodder during the winr€. ald spring comprned

Egyprian .lov€r *id hi8hcr crudc proicin and moBruE_ DuriDg .utunn and wly winter,

sorghum and mai4 we@ available, lEving highd ldels of dry mr|er and reladvely tow

crude p'oEin. During laE wrnr.r.rd sDnrB. wher crop % fed shrh ;opp€d $ea,

ene w6 fed durin! wjn6r snd spring. Whqr u.aw oi dri.d mai4 sbvss we,e rqj

throu8h out lhe ytu wirh an irc.ding l.v.ts du.ing winier .rd *ty sunner_

Coren|rat f€.ds @npriFd whar b6r. co{on u! qte (undMnided), nustud s€.d

ale, maiz oil cal€, conncrcial coMrtrare!. dri.d b@d. whar g6in, b€er putp d{i
molNs and w€r. fc! ro l&latin8 buffal@ at rh. $mc stc, i@p@rive of mi*

prooucuon. d p.r @nve ioMl practice.

Six onr of seven ownctr ot ftc erp.rim€nral f.ms w€r. tddless and they eirher

@rted land for loddcr culrivation or plrched sranding fodder in.h. field. The connon

pEctie of le€ding fodde. lo blffatos includ.d cur and *ry sysrcn with no greing

throughour rhe ysr, Wi$ the existi g h d &qlniig sysrem for fodd€r by the farnerc,

lne tiider availabiliry ws just €nou8h ro sarisfy lhe rincty r.quircnen|9 of rh. anioah

with no surplls aor @NNatioo i o titag. or hay. Duriog rhc fodder scny p€riods

(May, Jure and Dcmber), rhe shorug. ws @np.net d by including
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horc erql $raws or sovers in rhe buffrlo ratioB wilh no inclle in th. @!@nr.r

3.6 El@d supliog tud .ldyns

Juguld btood snplcs w.E .ol*rcd forrnighrty, frcn eo momlts b€foE

panuritbn undl ihc resunption of posrpdrum elrN or dry l5O posrpanun, in ce of

aNsrls. lmnediably ai.r co|ecrion, sanplcs w€r. raken o $e taboatc,ry in an ice box

and @nrifuged at 3000 rym for I0 hinutes ,r 40C, Th. serun ws @ll4ted h screw

capped boules t5 Dt jn duptiom) and sore<l ,r ,2OC unlil used for chediql anatyris.

A rorar of499 serum enpte, wcie coltaEd durirg $e srudy fton 5l sninah.

Due b largc nunber of serun sDpts, animali @rc *t@led tudonty rcprsenring

4.h s6on, pGrperum 6tr8 inreNal.nd ra.m, From rh€ e|ered ei@k, 26r erunr

smples wen eyed an duptnite for gtute, u@, pror.n, dcruh! phcpnorus.nd

magndiun, using Ctoni|at tils. Asay panicotd &c aunm&iz€r, in TaDtc j.8. Fah
bath of asy @naiftd sranded in duplier.. Absrba@ of th€ spts a.d sllndzfds

was rad ar specific wav€tengttu re@mmcnded by th€ manuf&lurcr, against rhe btank

usn8 cuvetk wnh r cm tighr path in Lambdo I UV/vtS Sp@rrophoioneter (perkjn -

Elmer). Priiciptcs dd bri€f-chan rristica of rh. ss{ys ar€ prqented d ro ows:

The fman wun ws lhawrd, homoSedzcd and arey€d io urq tevels wirh lhe

U@ Color B€nhetor nod'ned oe$od, usinS Ur@ S.ticyjar. Kjr (Cat. No. KC,O22.

Cloniral). ln |he pr*r of ur.s, uEa is hydrcty4! o an@tua and qlbon
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2.O

3.0

t5,3ro

11.3!
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dioxide. The annonia *d then Bsured @lorin.tri€llv bv a modified B€rlhclots

r.rrion shich is lind uP !o 300 Dg/ 100 ml. The @lor of the r@ion n stabh tor (rl)

)52-Sc!!a-s@c-4t'l,d

Gluose levels wre d.t rmiNd BiiS th. Olu@s. Liquid Formulation. Trind..

M.rhod End Poim kit, cloniral (Cd. No, -Kc{22) The Princjple of ihis method is thar

gh@se is transiftncd by Blu.ce ox ide to gluconic &id and hydrogen perox ide, wh (h

in the presrce otperoridde oxidiB th. cbromogcn, 4_amiio_phenazonc/pherc| io fom

rcd quimreidift, @lor i.tcNity of the lat r h prcportiod.b dc comenlration o!

glu@se in the sple. tnctuity of fte @lor ws naurcd @lorcn.Eic.lly TIe meood

is limr up b 500 ng/ 100 nl (2?,8 mnol/l) of gluc@. The @lq of dE rdrion t 36b1.

fd al 16.2 n(N. at 15 l. 25 "C. eh.n prct crd fion dir@r lighr.

3.6.3 Serun prut in 6tu\

Prolein levels werc det mined using O. Tolal Protein, Biurel M€lhod, Clotrilal

Kit (car. No. Kc{25). In oris mcthod protein i@lJ qith alkalire copper solurioD ol

biurer reag€nt producing r viold bluc @lor, which is nBurcd @lo.ioctrically. 'fhc

redon is liner up !o srum proEin @n6nr iotr of 120gl1.

).6.1U!!4 @Li@gt@

S.run calciun o@nrrarioN w.E stinaEd 6ing th. C.lciln MTa

Colorineric Method, Clonital Kn (Cat. No. KC-10?). ln thir ftrhod elcium in an
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alk lire ncdiom fods, *itn Mm, a blu. onplcx which i5 nduEd colorirclricallv'

Th. d.crniMtion ii M infl@r@d by thc pr*@ of trEgaiuB. phcphorus ot

bihubin in the s.nple- In panicular tlE iil.de€M cau*d by m.gBiun is.limimted

bt thc 8-oxyqu inoliie conpl€x . The reaction it lind uP !o serum elcrun con e.rat'on

of 14 ng/100 nl.

].6$s4t i@rtsit-@pt4tut 4ttat

s.tum rMlEric phbphorus l.v.k rcE !fldld 6ing $c Imrl,Ik Ph6phorus

Colorihetric M.thod, clonital Kit (Cat, No, KC-120). ln ttb Ecthod iiorga.ic

thsphorus lhe $lution @b with molybdde in an &id solution to fom

phdphonolybdic &id, ehich, in rh€ prcscN€ or annoniln ircn sulPhaE is tedu@d

b 
'nolybdcnln 

blue, De irleNny of which ir propodio€l !o th. @rEnrarion or

phoiphorus jn rhc sple. Thc rel|)od b lirceup !o 15 ng/lmnl (4.83 mnol/l)- Tne

@lor oi rhc @rion is sEble for, ar le.sr, orc houral 15 !o 250C,

3,nnS$t&-Nz&tl&1,lt4!

Serum hagBiun l.vels werc de!.rnined uing Magmsiln Xylidyl Blue

M.rhod. Cloniral Kn, (C* No, KC{37). In thi! nEthod e.aBium t@rs wilh

colora xylidyl-blue ro lorn a pu.ple @nplcr, in&Biry of which is p.oponional to |he

corcenfttion of magnesiun iD th€ sanplc, Calciun in biologi@l liquids does mr

innuene Oe r.action. The hethod is lii..r up ro lerum dagesiun co.c€rrarioi of

97,6 Ng/|.
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3.7 Milk Mpliry snd progederone i.cry

Milk eddd wre @Uaned .v.ry @k. Far tayer w r.mov.rt .jd loo rt ol

0. I * sodium &idc ws added to 5 mt of mitk mdq $ a p..sctuarirc. S.nptca werc

nore<l -2CC unril an6lysis 60r proS.sr.rone assy_ A lolal of 128? mitt samples were

@lletcd aM s!o.€d from 5l animats bui duc ro tdB€ size ofsnplcs, 385 s.nptes were

selecrd randonly repr€F ing a.h sdon, postpanum arrus inl.rvat and fen and

aMlyzed for hilk pro8qame @EnrrioB. RadiGimmur(){gy {RtA) @hniqu. q,6

os.d fd dcrdmimdon of nil* pro!6r.rom tev.ts folowing rhc proccdurc p@pos€d by

FAO/IAEA (1993). Thekitl and prcb.oh wcrc pEplEd by rhe Aninal production U.n,

Agriculrurc Llboraori6, S€ibeBdorl Ausria, in@llaboErion w Diasnosdc producrj

Corporadotr, Lls Angel6, USA, in suppon of tnc p.ognN or rhe Anjn.t producrioD

and H€hh Se.rion of rh. .loi FAO/|AEA Division on Nud@ T€lhnjqm in Foo.t anij

AsricoltoE. Th. lirs weE ddelo9cd iq rh. purp@ of nauring progsr.rctu in mitt

ro aid i. no.ioorirS d. 6rous cyctc a.d prcgErcy i. dom.$ic tivsoct 3peies.

Milk slhplcs ..d oder sat componenls vere trruugnr @ room Emperarure

b€,bre stidn! th€ 6sy. Thc anribody coakd polyprcpyten€ rub.s w€r. tabo|cd for

standard, quality conFot and snpl6. accordinS ro the prc|ocol!. Non.cored mmal

ob6 wrc osd for 106l mnt. t00 rt ot slend&d, quatity conrot or saDpte w€rc

piFrted nrc bo on of rh. @rGtonding rub., Then I nt of rlt-prcg6rrone wds

piperted to $ch tube. Tubcs werc evercd with prnfitn snd ircubat d at 40C olemiehr.

The rexr morninS, the rubes were d@ired vigoburly excepr rho6. for ml,t ount_ The

odi@tivir, *.s @unr€d in a gamna @unrd (Vegetc (c) NE Teh@logy Linjrd).

Thc data w.re aelyz€d by 6ing Vcgetc progM, Inc.- am dErsey @t,Eien6
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or @iation *f 3.54 96 and 9.21 Espcctiwly. SeNitiviry (dcr€crion limir) ot $c Nay

3.E M.t orolod..l .td!

Dccili on daily m.rihum ard tninimun ambicnt ctnF$$rc, rclrdve hunidny

ard nin-fall weE cone.icd fiod 1wo eistloN of thc Univ.$ity of ASricutturc p6hlvar

e& Agriculrural Ralarch In$itu@, Tenlb .nd Sugd Crog R.stch lEtir|rte. M&dan.

rd rh€ whol. .rperim.rht Fnod or t8 monrhs.

Tt. daa obBined wcr. @ord€d in conpuFi ba&d fil.$ a.d srariitica||y analyad

*'dI @.rchtion aElrsi! and .Dttsi, of veilE prcedu$ (Srecl &d Toiiie, lgEO),

crig a @m9u|q p6.tog..
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Ii fiis study vdiou! alpe.ts oftproduclivc pcdo@of buflalcs undet conv. ioMl

fdning systcm nr NWFP, q.r. $udied and rBults rft di6cus*d under tra s.ctioN

Pdnd 6 of rGpmn rQroducrive pdrormne,@r'prising P6tldllm ul.'irc i.lolution

(PUl), Esumprion of ovdirn edvity, pcrputum qm int nd (PEI), sohlity of

reproducrion aDd nilt prog.srcrone lcvels ar. de!.ribed in tle fiEt stion, Thc s@rd serior

de*ribcs .chlioNnip of pre- lid tGlpanur nutJniotul si.o! qith rcprcdwtiv. pdforro@.

EtTe* ot othcr rrcroG, uz, body @ndirion 5.@ (aCS), calf t@klins durarion and mill

production are inchd€d in setion thr4.

CITAPTER 4

Nf,6ULIS AND DISCUSSTON

REPRODUCTN'E PERFORMANCE TJNDER CONVENTIONAL FAR]IIING IN

4,1.1 Ut rln. lnvolutloo

Thc Mn rde fd PUI incdal wa 34.30 i 1,33 d.ys (T.Uc 4,1), rargin8 fren 2l

b 74 day6. UErire involurion compl.r.d widin 35 d.rs in 55.0* butralB, *ithin J0 d.ys in

85.0%, lnd within?4 days in allbuffdB (Tablc 4.2). Inallbur rwo animals ul.rinc involuion

s @mpl.tcd within trc month! aiier slving. Or tle tm DufhiG, m h.d dysokh ald

tne orh.r euff.r.d ftom d. r.hiacd pl@nta with sub&q@nr rcriris.

Alnostsimild PUI inrcnv.l * rcpo.r.d ror Sd rrnkan (32.9drys,Perceaa al., r9&)

and Egyprian buftalG (34.? + I.5 days. El,Sl[fie a ul, 1983). Shor&r nr@ id.rvals or26.0

(usmani rr.l, 1985). 27,5 t 8.3 dd 28.3? + l-36 days (Chludhry a al, l9E7 and 1990.

n
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espedivcly) have ban rePotud foi comPl.t ll.rine involuiion in Nili Rali buifalo's

Howev4, th.se thre studis were coducted at sllte farm whe@ na.ageme p6cti@s seem

be&r drar th6c ar privd€ farhs. Lohger limc r.quiad fot @nplerion of utetine involution

bur'hloes wa! reporred by sone work€6, Indiai boffal@s @npleted erire involulion in 45 aod

39 days (Ro, and Lukukc, 1962: Cnunan r? 41., l9?, Bperivcly), In Sri Lokan bufaloes

n tot 42 d.ys (Peiris a al., 1980) and in Elyprian buffalc,4o.3 I 1.2 dayi (aboul-Ela rt

,1, 1988), have belh rcporred. Difercn@ irr rcsllrs .hon8 vdioB studi.s mighi b. du. ro

variarions in crneria ot r@rdin8 or methods of mslring involuling Eproducti!. orgaN,

ssoN ofstudy. brced or Danagenentdl pracricas.

F&!os ds@iaEd wirh PUI are summariz.d in Tabl.4.2. PUr ih€nat ws tdhivety

o(elarcd wirh plcnhl.xpulsioi duatioi (d = 0.99, b = 0.t7). It4pr&s rllal proto.Sed

duratioo ol plaenul .pukion d@ suB io rhc animat end .telays ul.riE invoturion. tn

agEn nt ro rh b $udy, iainuden ( 1984) r€roncd ttDl uErine invotudon @nptccd soon€r afrc,

normal d.. ali.r abrcrMl pmririon.

Corrclation of PUI wnh nutri.nb inulc a etum mireBl @@nFariors is

iD Tablc 4.3. lrcreasing crude prolein (Cp) i,,!ik! (r--0.23, p<o_01) and Cp:ME

0,16, P<0.01) d.cr6eri PUI intewat whil. m.hboliable .ft.gy (ME) in|Al did

nor arlircr ir. l ak€ orcalcium (r=-0.14, p<0.05), ph6pho@G={.32, p<0.0t), zinc(r=,

0.50. P<0.01) and copper G={.3t, P<0.0t) rctat d rcgaivety, white nagEsium p6niv.ly

(r=0.3?. P<0.01). with PUI incrya!- Smn@tcium@@nFrrio6.clared pcirircly (r=0.31,

P<0.01)whil. D.g.6iun regatively (r=-0.20, P<0.05), wilh u&rire invotuiion inrNat and

serun phosplrolB concentiaaons hd m.fler on il.

PUI irtcrval Na pdirively correlakd with Drepanuh body weight (d=0.52) aM t$!
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ii llCS 30 days pospartun (;=0 66 Fig 4 l) Thh sug8ests oar PEveir'on or pNtpdrum

b$ in BCS and manlEMrc of good hdd Pdrpartln buffalG is inPdtani in Prep&iig

rh. ..productive orgaro foi @lv elmption ot rncir phvsiologi€l tuftrioN ln lode boffales

(22.5*) rhc oi€rus e6 dnpleElv inlotucd bv dav lO p694tum and ih* din'L had lo*t

body scighr o1499.2 tg and BCS lG of 0 19

PUt intcrval M esniv€ly .or@laEd wirh fr.qu.rcv of ue of oxvr@in (f =0 59, Fie'

4.2), Oxy@h injectio6 are comnonly ued by ldalfsmcB for milk ler down in builalu tal

have no alf tu let. Oxybin stimllal* contraciion of hyomerium (Reves l98?J and ir's

rrequenl use may lead o a@leEted uterirc involution ln the presefl srudv' €lt sucklinc did

nor ll1er ulcrnE i.voludon or P6qanum i.Erval to fiFt alrus {Fie. 4 3) The eft&r ol

suc[nrg on rhese pem€ieB M Drobablt @lfound.d by ihe ue of qogemus oxvtEit Ths

aSrccs wi$ wongrrik@ .r al (l9l) who found that linit€d or ad lirtr@ seuing had m

elT{t otr PUI in Swdp bulfal6.

Ho*e!cr, in othr srudi* uterim invohrion wa cohpleEd quickly in suctled an nr

non-suckl.d or nilked b!ffalcs (Jainud6n, 1984), Simildly, Urtui (198?) iound fiar

limi|cdiuckl€d bufid@ showed shoi€r p€riods of ur.rinc involurion (23.4 veBus 38.? dayt

rhatr rci{uckled buffdB. The sucklinc stimllu and milkine havc been reponed !o c{use

Eh4e of oryr@in froo te posterio. piruih.y which cnharc.d u|.rie iNolution nr dairy cows

(L.di.. 1983). $e cfl@t of thc fo.her sens lo bc srory.r rhan $c la!.r due,ro n s high

Agc or rhe animal, farn ard @lvi.g p.riod (rcrml o lry br.cding s€etr) had rcn

sitrilica eidB on PUI in fie p@nr study (trbl. 4-3, 4.4). H{Mrcr, an imin8 r.nd

was obs.ped the PUI inlerval wnh he imftsingage which suppon the findingsoi Royltrd

%
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Luktuke (1962). Lack of rhc effer of @lvitrg prriod on put is nor in lirc wirh Chauhan.r d/.

(1977) qho tound tust r r.16 durins spring and winr.r tns orrEr 3.@N.

in good body condition rhrough

pqqartum inletuat to ovulatton

Irkresringlr, dedelayed lr.iire invoturion % 6wiar.d with a d.tayed r$umprion of

ponpartum ovdian acrivity. Bodr PEI (l=0,82, b=0.?4) and pdtpdtun ovularion inr.rval

(POI) 1r:=0.81. b=4.2?) w€E pcitively @rictal.d with put ehich suggBll rhal arly

onpl€rion oa uErim involuion may b€ a lcy t&tor in rsuEption of ovdian erivity (,tuble

4.2, FiE. 4.4). sinilarly, Usn.tri (t98?) reponcd that lo,g., inrctuat to Un! ovularioi was

as,alcd wid lonser PUI i ervat. Chaudhry d dt. ( 1990a) rcport d rhat put inlgvat ard pEt

werc p6nively @ftclar.rt, HoeEr, l<i6lof. { l9EO) drctud.d rlEl urlrire iNolutio. h.j rc
relarioBhip wi$ rhe lengrh of pospatun an4tru.

li re prgenr srudy, mjority (62.5%) ofbuffat@s compte€d ulerim invoturioD bep@n

30 ard 50 days pGperum which FG b b€ a dsirable inErul Der$. @rdiog o (rrrvcs

., a/, ( l%E), PUI shortcr dan 20 drys n s@iacd wirli very lo* tlrtitiadon ald pr.gnancy.

This lo* @neplion rar. wb anriblt d !o fie physidl banja r,o sperm rranspon ard

Inplautatiotr of zygote and not any inherenr def4t ir the ow o. orher physiologi@t n*hanisns

Thc pcsent findin8s sugg*t th buftatc may h.

proper lleding b haten utcrin. invotulion a|rd rhls rddu@

and rcsumprion of ddian adiviry.

4.1.2 P6lpsnm 6118 tud ovutsdotr

ObservarioN on posrpaitun Eprodocljvc .vei6 weE l@rii.<t until I50 days ponpaturn

During rhh period. 68.63* buff.lc werc fourd in 6ru anrt $c rcmeining 3l.t7U lnihd,
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Undcr rlE condnioB of ftc p.6ent study, a shotur PEI in bufhrc *$ re@rd.d lban

rha! repolEd by odrer *o.kers. hhaqE (1969) rcported $at 44% of Nili-Rali buffaloes

showed es.uJ wnhin 120 dars r6tprum, while 56, had a PEI longct $an 120

days. Sin ilarly, in studics @nducted by Wane.d ( 1975). 55 1, bufi.la €ne i.b €sku5 vnbn'

100 day3 atler panuritior. Uider village conditions in Punjab, 30% bunal@s show€d 6trus

*ithnr 90 dart whil.70* b.tlnd $ days pspatum {Chrudhry a 4L, 1985). A wdc rangc

ot 3G750 and 21 915 days for PEI ha b€.i tlofl!.d fd NiliRavi buffales und.r villag.

coMnious i! Pakison (Jst, 1979r Zafar, 1983), Howev* ar satc frms, relatively slbrrcr PEI

oi 124:l 1,1.58 days. r.nging frcm 22 to 280 daF, w rcFrEd fo. NillRavi buffales

emain d a*nroN (Tabl€ 4.5), Tte @eall men PEI sa 69.03 t 6.03 davr' rangrng tron

2l b 14? days (Table 4,1), Mcan pqtparun olulaion inLw.l {POI), bed on d.t€ction oi

paltabL corpur lu@m p.. rerlm, wd 59.3? I 4.76 dats, nnging fion 24 tq 150 davs

Th. shorter PEI t.cordcd id this srudy miehi be due io be[er oanagenenral and

ru.rniorl sEtus of in exp.rimenial aninah, $ de dinals w.r. d6tly k pl on comnercial

b6is, fd {nh fiigh .rc.gy dic|l and nainuin€d in a bcrEr BCS, In addilion, rh. eirus

de@tion regnne durin81h. study period wa good.

A total of 66 strus eve s sere observ.d in de erp€rin nEl eimals durirg th€ nudy

period (T.blc 4.6). B.s.d on thc obFdabl. srur siCE a.d nilt progaleroE lcvels, rhree

ty?es or*tus events were obsew€d i.e. ovllalory srrus (43.9%), mvdalory esrus (4.6t)

and sil€trr esrus (51.s%). Aboul62.l% ol rhe roral29 ovutalory 6rrus evenB occured in NBS

mlve6 whilc 17.9% in LBS €lwB- Amvuhdy 6dr w not a rcrabtc probtcn in !h€

expennenkl aniMk. How€v.r, sile ovularion wd id.mifi€d 6 the mou prcvaleni
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In. prcvious sody.27.?t oi47 Egypti.n bufhlG sho*.d nlml cq@Ms of srus

and ovulrlion. 10.696 of which had aE ric folli.l6- Our ot 50 ovulalios dct ccd, 64.0%

ovuiations were not ac@mplri€d by obsNlble sig6 of esrB (AboulEla d, al., 1988). The

high iNidcrE of silent qrur wd attiblrcd lo poor .xp6ion of 6rus synpbm. atu1

ircffici€nt detecdon of strur in dcs buffalcs.ln the prsnt study, rlthough inhct bulh *ere

usdrwicedailylordetecrionofestrus,inaddiiionroobse.vatiotrofvkulesuussympromslrke

ti€qu.nr midurnion. vulv.y muc4, aqi h.llqing. A @Bidcrabl. nlmb.r ofestous ev€n6

may have b€.n misd .ven by |hc bull. d@ ro p@. cxpBion ot symploru (Jainudecn ., al.

@producriv. pr.bl€m. with 29.4% of rhe cas4 @cuiiiog in NBS olvers and 70,6% in LBS

4.t..1 S.endny of nDro.l8tlod

The buflile @lvin8 during $e NBS had shorter PEI ofJ5.95 i 4.90 days white rhis

Tn. incideMof silc cslrut in lhc prent sNdy (51.5%)wd 16 thai 82.4aM 560%

reponed for Egypiim bufhl@ by Khabb a./. ( 1990 and lgEE). rcsperiv.ly, bu! high€r {han

I I .0 % rcporlcd for suckled Sqanp b!ffalos (lainud&n er al,, l9E3a). P@r exprcssion or evctr

@nplel. .bse,E of sEou3 ligm ha b@! anriblred ro lek of Gpomiveess ot ovdies @

gomd,ot ophiB and por folliculogdic .crivity (Mudgal, 1992), lw @@nhrion ol

ti-iodothyronine and thyioxinc (Bo.ady er.l,, l9E5),low levelsofqlcium wi$ asignifionity

lower calcium-thosphorus ratio (Parhat .r.1,, 191) aod lo* profils of gonadotuphic

hornoE o dastorbaM in dc b.laE of nicrcnift$h (Jrnrli.rt@ a al,. t975. Ul,hn el

al., 1983).
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rretualw6loiSer(9l.15tll.6ldaytirr!h€brff.t@scarvangduri.gLas(p<o.or Table

4 l). Only one among lhc 2l LBS €tving buflrloes,exhibii.d esrus wirh ovutation ar 38 days

ari.r calving and the rcraininB bufhles h rhis group had eirher !rcvutabry 6trus o, sitedl

esrus. Conversly, rh.s rcproducriv. prodlcN *crc low in dtc NBS etvinS bufratG. DurinS

NBs,pcQartom csuus ws ac@mpanied by ovuta.ion whileduring L&S,pOr w6 shora. lhan

PUI(utlr ve6ustrlt dayt,indiaing occurerce ofsilentovltarion, When dE *trus eve ,
oi all ire buffalcs in rhe seveo fdms wcE dhtibuted amoig rhc four s6ons ol the year

highest nunber wa5 @rded in autono (39.86tr) folowd by,unns (jl.l6%,. sprilg

llE.63%) and R'nrcr (10.15*) (Fig.4.5). placcnb.xpulsion dmtion and pot were alsoshoner

iD NAS rhan LBS calver6, but lbe difieEms were not signifidnr.

Sinilarly. Pasha zr ol. (t986) reponcd dat in NiltRavi buffatoes the incjden@ ol.

.srus during aurunn ws dE high6r, while rh. tos6r incid.@ wtr obsctucd durins spnis

ii Pakisran. Th€y @ord€d highd monrhly f.cq!.rcy in NoEnbc. and toml in May. The

dit'eretues iI rlE incidcrce of 6rrus and conceprion ni. wse teported b be significarr

(P<0,01) anotrg dilTer.rr sesoN and mor * t.he b@<tins and catliog s6ons have b4r
leponed b b€ F.brua.y to aprit and D@mb.r lo Mrcr (p@,a .r .1., 1987) for sri tlnl!tr
boffalas and vin6 and autumn (Tailor and lain. 1987) for l.di.r bufhlB, r6p@tiv€ty.

AnnuatneEorologicalsiarus in $e€(perim.nral a@ b,res€irld in Fig.4.6_ Mdimum

a bicnr tehperarure s6 .n risins fron 20'C in February ro 46!C in June and d&,ea$!

thcr€atier, The relaiv€ hun id ity per@nrage duriig spring w6 high.r.

A s@Mr pa&rn % ale mr€d d lh..nnul nitk prce*r.rcne @nenhao6. Thc

difrarctras amons dE four sesoN weE sienitiqnr (p<O.Ol) d !ho*n in Tabt€ 4.7. Hishcs

lllucs ormilk proeesreloN concenrarions werc Nted nr spring foltow.d b, wiD!e., aurumr I

r0l
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sur!'c. (3,00 + 0.12, 1,?710.12,0.84t0.?2snd0.25 10.04 ng/ml, respectively) l.is.

.r.7 nrdiqtcs dd nilk progesercre emained ar basl levels du.i4 May !o July, irc.ced up

b Februrry and (hen d4lidd- This r€nd is alm6t @p6i6 to that of nmGphcric tenpeErure

lr 5pre of Lhe higher itudcnk or aft3 cvens rjl.165 Fi8. 4.5) and lhorL.r Pr I

inE.valt (13.4 days) durin8 sudn r. dE loe.

nrEiriliry. Potpdum nilt progesteone l€v.ls

calvels (P<0.01. Table 4,?, Fig, 4.8).

progderc& lcv.ls mat be dE €u* of sumner

in rhe LAS olvers r.m.imd lower ihar rhe NBS

In aeremem snh the p@fl srudy. a sudy on s5onal vaiaion in plsma hornorcs

and reprodudiv. e{fici.ncy in 20 rewly €lv.d Mun l buffales (B.h8r and cangwar, 1988,

showed thar altholgh summ.r strc$ hasr.rcd uFrine invohtion and fi6t Plil, overatl

reproduclle .fi.ient wa inpaired due n dciciency of prcgdarore wnich is cs*nriat tor

e'nb.yo survival. h w6 sogg6rarj thd low progsllloe lcrcb during sumnc. nay be

respoNible lor inadequ{e erprBsion of 4!ru6 and lower @@ption rar€,

McC6l d al. (198?) repored a saoMl par0ern of ovri.D acrivily @responded

Io a s.&Ml qlvinS p4crn. Thc d@E$.d auos diviry during la& dry and .dty wer

s4o6 wd atrribucd ro the combin€d dfcr of p@r pdtu.e co.dltiom and mdinlm anbienr

Gnpe6 re, Perera er al. (1964) reporred dtar seasial rainfall, principally rhrough i$ cllal

on qualny and aqilali|ny of fo<liler, favoBbly inflrcnad f.nitiry in bufi.lB.

Tlt imide@ olsil. owl{io6 ws hi8her du.ing LBS at @npared |o NgS (?0.62

vtr$s 29.4%. Tablc 4.6). Thesr resulB arc in aSene.r wirh lhose of MudSat (1992) who

alribur€d s6odny ot bre.ding ro difficulry itr d.biion of6n!s durins sunmer.

In ft. pr€cnr sludy, shorBr POt w6 rcEd during adu'nn (63_8 days), rblowe<l bt

r05
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wh'e. (?7.5 darr, summer (E3.4 day, and sping (t26.r days), rfled.g berEr rcproducrile

tErrb.mane duril8 auruDn and winrr. Th* rButb agrec wrtn shan (1990), *ho aouDd ar
siSoitiendy highcr numb€r of butirlB (60,5*) rerc orcd duing,lrumn aod winr4.
srmiiarrv there was eDha.c€d reproduclivirv ir buffales and 66.0% io 69,6% of trte animars
were sd.d durin8 ris pe.iod (Ati.ry, t%.tt K(ilag.)a.t ot., tm).

Sqsonaiiry otreproducriotr irr rhe buffntfts may m a.hbure.r !o targc vanarnnj iI lijc
a[bictrr rehperaru,u. relative lruDridjry, chaneilg da, lengdr.nd lir! aqit.bitjry. As shoM nr
Fig, .r.6. ft€ anbi.nr rcnperature and etariv€ lumidny duriDS the Mmal brecdjng seaon
(NBS. lurunD ard wilter) show.d a d€crBnrg end. During srart of rhe autunn rhe decrerriig
dayreng.h and aDbicnr cnp.r.0.c @imided wnh lne @moctuem of bf€.dina *en in
bunirlas. Coqm.nc.,n€tu ofovari.n &tivity in buffalcs aft.r the summ.r 6 alributed |o
rerDval or undeFiufhion @uptcd with high ervircnnenhtskBs (Kaur atd Aroh. t984). tD
a p..v,ous srudy_ n wa obcNcd riar rhe trcqo.Ey of alru in bufiatoca incr@s wirtr
decr.asing day tenglh (Shan, l99O).

Mdinum cnvironneniat llnFmtlrc on rhc day afL. jMmiDrion wa 4@iarcd
neSa!!.iy wnb corccptio. rar (cwadauks ,, a/,. t95). lr h6 b.ei susS*t d (Tharhd ar
dl - 1 986) dEt a EaDal sr* indu@d redlc.ion in utednc brod flN voutd pr.r€rcD .lt,
erevarc ucrirc |.np.6ruE and tikcty atrer avaitrbitiry or wtlc, eteFotyr.s, ruric.B atul
hoonotra o u6rus. Such induccd ir$ibilory responss, s a consequence of dermat stfess,
sourd have a htt probabitiry oa incr€$ing Bt$
oicmbryo dqth durinS @ty pEgiancy,

seaout chanscs ,4uh in flocruaring red iuppry, sefi.r ,Aroductiv. pdrformatrcc or
rbe buiales. raord€d during aurunn (Auglj ro octos€r) w6 asociar€d with mininum ulutc

r08



ot crude prorcin iP<0_0t)and narinu,n inbtc of mcBbotiabtc .nerg, (p<0.0t rabt.s 4.8,
4.9). Th. .ario oa mde p@€in to helabotiabte .rE.sy Inde w ato row in aoruDo
(P < 0.0 t ). Tte inake of @|2botirabte .Erey .nd .rudc pror.h B always dore requir.n€nr
nr all rhc folr soE (FiC. 4.9, r,to), Sunncr pqid qrlnds rron May b Juty which is
inoally dry wirh aobi€nt lenp€.arlre raching ro a mdinoh fo oeed by a declinc up ro
D*eDber. tn additioo ro th€ environmenrat het nr*s *nrch r€sutt€d in tow aed inEle. Leed

duirtrg dris period ws ars of low quarirv, Thc crudc p.orern conte of the bufraro rarioD
durirs rhisperiod is thehighesr. A$fte mdjof cohporcn$ oi th. feed ingFlienr werc ruminaity
degradabte. whichdr?not hvonble for bctr.r reproduclive per,omr@ (Jodan and Swan$r.
1979b. C^ntietd et at_, t99O). it na, be one of lhe frcb^ ladinS o %o@t bre€dir8,
Frrncn gerF,aI) {ubsltor foddrr eany wrrh ,ncr6hg oounrs or erqr faw{ dnd hel
purp h rt'e buafalo raioB. rBurting in imdcquarc nur.rlon of rhe ani@ls. Dry mauer and
neEbotiabte energy incr.&! white cDd. p.or.iD i rl de.rcaqt fton July onMd.
coikiding *ith rhe @nne.en nt ot brc€din8 s.son in oufti B (Fig_ 4.lt and 4.t2).

Major ponion of rhe crud. pror.in trom 8@n fodd.( ws dcgrad.bte (Tabte j.7I
AeAan and whear were found with high.sl

dc8radabiliry and were avaitabte during spring, thc tow bie.<ti.g so$n_ The tate sunmer and
witrrcr roddcs i.€. ftda aod srghum, had higher dry marcr concnlj, rangiis liom 50 (,
56%. and conriburd lo rhe irrcre$irg ucrrhotiabte erersy inI.*e dsmjaEd wnlr
cofuner@nent of bEdinS eaen. The @tretrl'alA @npns,ng oir c.16, whq! brar and
connncrc6tokn@Elhad 80s b 90{ dcSr.dablc prcGrn @n@n|l.

h rhe boafare carving du.ina NBS, s.uD gtuqE tcvcts w higher {p<0.0t) and
sefun procin (P<0.05). uE (p<O.Ol), atciun (p<0.0t) and mag6iuD tevets rcnded ro
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rcman Lower (P<0.01) as @mparcd 
'o 

d$c calvirg in LBS (Tabh 4.10,4.I l). lligtE! srum

slucosc levch (P<0.01)w€re foud in de NBS qtvcrs {59.23 ms/100 ml) rhan rhe LBS calveA

(55. l5 mg/ 100 ml). Serun glu@ level! wer. high.$ du.ing spring and lowsi during suDrner

(60.9 y.Bus 55.4 mg/100 ml. P<0.05, Fie.4.l3i, High6r *tum upws fouM nrsuDmer

and sprnE fian lh in aurumn aid winar (p<0.05), Ssum @lciud levels wrc hiShesl durir8

autum (P < 0.0 1) whil€ s.oD magnesiun a d phBpborus l.v.ls wE mt affd€d by *4ons.

Scrur €pbolic pronl6 rend nuiritioMl s6rus of aninals and their changing paue is an

iMicnrion of rhe ilucruating nurrie.r supply during various s€$o.s of rhc yar.

Thes iMnrgsare in tine with aprevious rrudy ir which hypoglycenia wa; i,ud () b0

asscr.rcdwirhrqlucedflnilityiIbeefanddairyqte(M€Clure,t968).Sini]arty.ttistrsc.un

urc, lras t*r su8aened lo irnpan fedit' (fergo$on ., ol., l9l). tn a sudy or l2 lowr

tlcgcgre cr al- 1993),plama rohl pror.ir. atbomin.nd alohutin were mi influened bt

raldnE .e8itoa. nor did lhey d'ffer b€rwen cyctic and &yctic @ws. Howvc.. V€erapandian

., o/, (1987) Epon€d dd sFum gtu@se .nd serum rohl procin onenratio.s wcrc

signiiica ly low in aErc6 bufiales. Nei$cr of$* vdiabt4 hld any eftect on lhe serum

calcruh leveh. lnorganic phdpborus tevels were tower in $e aninals f€d o. paddy srdw. bur

thele w4 no diferene betven sfis and irEsrus bufflt(A.

Serum qlciun, rEgnesium and phGphrus telctr show€d a sesMt changirs prrcnr.

Frch Augosr onward ihe leEls of$e rhrc mircrah w.nr on d@tining. pclpanun e.!h
pl'splD.us and magBiun lev€ls rcroirEd oBhn(y highd duing $c LBS lnd rcver reachcd

the l.reh of NBS @lveB. Higher sruo phosphorus .nd msgBium levels in this srudy qto
lo coivibure |o intlditny.

Minerals if,rake by €xpernnenral bufialo.s during ttE sludy period is giv€n i! llbt€,1. tl
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ard l.ig, 4,14 aM 4.15. Calcium inuke w$ higher in NBS catve^ dran LBS catveA (p<0 0l)

a|d during sprirs d compded b th. oth€r rhre sBoos (p<O.Ot). Ma8neiiun i ake was

llglres durins lpring, rouowed by winEr, sunm.r .nd aurumn (p<0.05). phosphorus intake

ir c b!ffalcs calving doring nornul brd.ding 5.en *d, tower s onpecd l(! rhor. @l!me

durine low brcding seen fron oe no h p..patun b rwo non.hs pctpslum (Fjg.4.t6).

akhouSh rhc diftlEm s nor sie fient. High.n ph6pho.us in6ke ws r@(led durinS

summer followed by spring, autunn and wincr (p<0.01). Copper inral€ vd higher during

sprirg. followed bt winrer, sumner and au$mn (p<0,0t), Zirc inrake wd highest in auo,nn,

lbllo*ed by sprins, v'nter and summer (p<0,01). tn rhe NBS catvcs @pper inlrke wls

coN|aorlt lower duriog veious pdrpuruD no h36 @npe€d ro NBS slvers (Fig.4.1?)

I 13 sugeesred that fed avaitabitity wrs orc oflhe key fa.roB in scend b.lEvior or

b..cding h burfal*. This is in tift wnh th. ob$rvarioB of Val. ?, ot. (l9EE) who tbu rhar

defrci€rcy of fodder suppty indrupLd @tving frcq@rc, of buffdG tud rhe buftdes having

Egul.r supply ol fodder throughout rhc y@r, br.d rhrougnout rne ys,
Tbe low Eproducrive Dedormanc€ iI bufiatocs in the LBS @lve6 @ircidod with a tow

BCS, (2,60 v€6us 2,82, Table 4.8). BCS rend.d ro incr.de from July onward reaclri g |o n,s

pea* in Ocbb€r and then detiied up ro Jurc (Fig. 4.18). The i.c6i.g BCS @incidcd wirh

thc comrncneoEfl of breding s.en. Tnc 6nst| incrBe in BCS in autuntr and an,
qn'ltr_ appare ty dle b ihe ircronrs mcobotiabt. eErgy supply (Fis.4.r2), sos rr

suppon th€ omme@n€ni or re?ro<luctive e lity during rhis p.riod. Fig. 4. t9 shows ftzl

'rorc 
annnah wnh fi. nigher Bcs wd. av.ihbtc dorinS mr@t bre€ding s4on a,xj morc

arlnak wnh rhe lower BCS w€re availabl€ duriog tow bredjng s.&n. In addhion ro suppoirhs

cfl)aNed reproduclle p€fornance, the increasirg acs ats supporr.d infiealin8 mitl
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p.oducion hom Ju.e onwdd. d d€picEd i[ Fig. 4.IE.

It nay b€ co.cluded ftom dre abolc fesulrs rhsl Niti-Ravi buffal@s show a seasonal

par'e of breeding. commencinS from Augsr !o Jaiuary, Onsct of btading s6on ws

.ssciaied wnh d4r6ing artodph.ric r.npcratur., incrdirg inrake of dry mauer and

nelaboliable eNrgy, d@re4ing inBk of crude p@€in and minerals, incr.ding BCS, high

serum glu@se levet and low lerum urca, prot.i[, magrcsium and ph6phoru3 tcvels.

4. | .4 Milt Drog€$erode leveh

The oterall mean milk prcg6tcrorc tcvch ed 1,37 1 0.l? ng/nt, ranging fron 0.09

b 30,69 ng/ml. Valus of MPL in difi€tcDr naMgcm.niat and physiologiet condirioB re
presented in Table 4.7. PGparom mjlk prog6crorc tcveli ere higher (p<O_Or) jn NBS

mh€c (1.9? :t 0.30 nglml) lhar LBS crlveB (0.6810.0E ng/nt). In LBS calvcrs rh€ nitl
prcB.n@rc leveb Emimd < 0-30 ng/nl up ro tuh *ek lnd rb.r.d .ting l.cr r@hing a

Fak of l-27 nghl during 12 rh w@k (Fig.4,6). tn NBS thcc w a shdp ris in nilt
progdterore lerel during 0E 4$ *ak l@hing 3.64 ng/ht du.ing l2rh @k. Th6e esults

suggs( ftar during slmncr lhc orpls htcun dG nor f!rcrion cfncicorty b @iruin suincie.r

progesreone levcls for minlaining reproducriv€ cycticirr. Ttcse obervarioDs @nftm ihe

indings ot Madan (1984) eho.rribuEd thc tow reprodudivc cfricicrcy ofbufiatB in sunner

'o 
lo{ lural acriviries indiEtcd by lo! bted prog.sreonc lcvcls,

Milk prq€rerone @nenrarion, laricd durnrS vuious porpd$n dsys, Lrsai

onftntaions were re6!d.d up ro 15 days pospa um fotlowed by 30, 60, 90, 120 and 150

days (0,26 + 0.06.0.55 :t 0,08, I ?8 + 0,26, t.8410.53, l E? t 0.35,2.55 j 0.59 rg/nrt

respe.tively). However, the dill.r€nce was NFsigtriiiqrr (Table 4.?), These findings are iD

lll



agreemetrr wnh pr€vious srudies (peEra a.1., l98l: Jainuden a.1., 1983a) in which the

e'evaH pm8gterone levck ir etun of buffatc dalincd Egidty fo wing parrurnion b
under.crabl. tcv.rs by day 3 or 4 of pGpanun and eroin d tow rh.refter for a va.iabte

period uiril ovarian cycticit, ws r4to.ed, Mitk FossEronc @rccnfiaaons corctar.d
mgatrvely wid suckl'ng durarioi (r = -O_t3, p<0.05) ald w.r. signjfiqnrty difi.rcn ar
dilirrnr .rp. m.n@l fdms {p<0 Ot,.

lsery iour firs! p$rpa,ru eshus cyctcs wer€ nudied showile ar average renSr[ ol
10.0 dats, ljleven *cond estrcus cycls showed dvera8. Engrh or23,6d!ys. mnBirrg,ioh
i4 ro l9 days. Mjtk prcgsc.orc t.vers do,ing 6rrco, cycre ar€ ,how. ,n Fis. 4,20. Th*
leveh reachcd $e towsr vatuca on rhe day of eerus (O.tO.g/Dt). Ovutalion w6 indicat.d by
a rne ir tnitkproges@rure tcvets which re&bed it! pcal on oay t4.ndstlrrcd daljniDgondat
I 7 ol E esro0s crcle.

h prcviols studls (p.rco ., a.r.. l98 t : Jainlden d ar., | 983a), ptsm ptugBrc.oic
levelnrr€ded fo owing rhe fiB| pqesrrum ovul&tionand Enaircd .bove O,?O ng/hl rbr aboul
l0dats. cn datined lo b.tow 0,25 nglmtar lhe rc strus.In agr@m€nt b thn sludy. kaur
and AD6 ( 1984) r.gorlld dsr ptsha pre8csErce tcvct 6 tow on rh. day of 6116. and
increaEd progrdsiEly. showing a p.!t valu€ b.N@n days 14 aDd t8 dcp.nding upon rhe

e!.ous cycte teoglh, Simit.rty, i[ Surti hufti @s s.nrm progdErone tevels were hiSher
(P<0.05) ar di6k6 phoe ao ow€d by prcirru and srr6 (2.?E, 2_19 ad 0.64 ng/Dt.
rqp€cov.ty) (SaRaira and parfiak, tB2).

'n 
hc prese srudy nilt progatcrorc tevcls 6howed two pGtpartun €tevations. bsed

or arc dara generaGd durin8 ttE entire study period. The fiGt rhe w.5 noted ar a pollDcnrn
n€oal of 3?.3 days {6nEing a.on 15 ro 66 days) ad rh. s@nd

t24



rbe wd ar 64,0 d.rs (nnging fron 28 !o 143 dayt, A@ding to B.nEa and Canwar (t988).

prasma progcn.ro* l€v.ls renained at baat lcveh frcn day 5 !o day t0 postpa n aid srarcd

ris|ng thereafter. lnc@e in pro8€slerone t.veh b.yond day 30 ws corrclatcd wirh tural

ii,rcr@n and ovari.r cyclic &tivily (Madai, 1964). TIE inrenal froo proririo lo fitsr

ovularion, io ltudics bas.d on rdd palparion, hs ban Eporrd 38 days ior nilked .ivcr

buradB in India (Singh a a!., 1979) and 69 days in sw|ed buffate in Egypt (Et-Footr.,

Fig,4,21 shows niur proSsr€roN tevets in bufidG nunbs A005, 4255, Bl tj, 8300.

wh'ch did notsllowesrrus symptoms durin8 rhe srudy period. Bufato number A0O5 3howed tru€

anesfus, wrh tr.irhcresfous signs nor €telarcd milk progBrerore 6n@nr.alions, Howev€r, in

the remairrnrg drce bufiatq, during thc atusrcus p.riod,3ilenlovllatiom ee.€ noted, rcn@led

by incr6ing ill p.ogBrrone leveh.

rn a s.udy on l? mmplere p6p6nun periods in Mumn bufiatq in Sri t nta. ptdna

prosesr.ron. comentratoN EmaiE<t ba.l (< 0,25 ng/nl) ro. a period dging from 92-2lO

days (Pcrch d ol., 1984). In Swanp buffato€s, p.rcra (1962) round thar posr-P3nun arc$tus

was due to a failure ir de eslhptiou ofovdian cycliciry in the suckted buftialo€s, Kaur and

Arora (1984)rar.d thar uDd.r our.ilion @upl.d wirh hbh envnonDenrat t npc.au. src$ wd

rgpoEibl. for lonS anBtuus pdiod! in blft tc.
In prc8Mnr buff.lc in rhc pc@ot stldy, mitt prcg6l!rcne ldeh remajned > I 0

nB/ml. I n a previous uudy (Mccml .r a/. , 1987), pt.sna prcggtero* l.v.b ero reurdcd as

> 1.0 !g/nl ior p!egna.r,-0.4 4_O n8lmt for cyctin! and < I nglml for ancsrous Swanp

rt pres.r reru.b sug8e{ rharponpanuh ai6ru: rn Nrt, Ravibuffatel uN.r trhl
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condnion, n not lrue acst oB .tl $. times and

Careful observatioh of pospanun esuls synDroms

nay reduc rhe inciden@ of posqanun asrB.

js lrequently acconpanied wirh ovulataon.

and inproved mcthods of esuus derection

RELATIONSHIP OF PRF. AND I'OSTPARTUM NUTRITTONAL STATUS WITH

RIPRODUCTTVE PE]RFORMANCE

Co@l.rion ofvdioB paramereB wirh r€poducdve p€rfo.mane in buifat@s is prcseo@d

ir Table 4.13, Pleenta exputsion durarioD, loclria dischdge, pol and pEI were sigrtfienrty

,flia.ed by inrlke of wioN nutricnts. erun mchbotirei o@ntr.doB, aae, BCS. far @tr4cd

mirk producrion rnd suckling durarion. RetatioNhip of nuritioet s6tu, wirh ..produoive

perrbrnane is discBsed s io|lows:

The overalt man vatue of nehholiabtc ciergy inake (MEI) wd 41,70 1 0.25

Mcal/day, E!8nrC frod 20_2 lo @.4 Mcat/day (Tabte 4_t4). MEt w6 toMr in fi. NBS

qrve6 thar rh. LBs €lveE (p < 0,0 L .rabb 
4, E), During auruno fic MEt *s $c hiShen and

during winrer aod spring n wd the tow4t (p<0.0t). MEt ws differeni ar difi.reDr arms

(P<0.01). MEI llso @ii.lard wirh BCS (r=0. t6. p<O.Ot, Tabt.4,l5). dpulsiotr of pt@nla

(r=0.19. P<0.01)and disharge of tdhia (r=0.28, p<0.01 Tabtc4.l3). MEr *as toBr
dtrrirg the iirst rwo nontts pospanumand highestduri.g saond ro third mort pojpsruh
(Table.t.l6). MEI coiielaEd with serun magnaiu,n (r=0.18, p<0.0t) and ph6pho.G t€v€ts

(r=0.18, P<0,01, Tablc 4.17). lrcr6ing MEt above rqurcm.nE M@d !6rpanum
ovuranon erval (r= 0.27, P<0,01)).
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.!c .tddr*l .*d (63) ror

cade prcrein 1cP) lkslday)
cP above requi!.nenLr leldaY)
Deeradable Fro!e!n 1kg/day)

ercfsy llE) {rca}/dayl
Me above re@irenen!. (ic'l/day)

..qui'.mnrs (q/day)
.equirenen.s (s/day)

c6E r.dd c6fflc!dt.)
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PEparluE MEI M higher in sfiu animals d @dpared io rtE aBrru! animats (42.34

v6us 3?.24 Mc.l/d!y, P<0_05). pEpanrm cr63 MEI w als highe. in Btrcus group rhan

'he 
dBIr6 oie (P<0,01) (Fie. 4.22). Thc high prpanuft er6s MEI in rhc cslrus group

probably resulled in building of mor€ body rcservcs which supported bi8h posear$m hitk

product'on and early resumptio. of 6rus acliviry. tn the tdr nonth pEparun, O€ MEI *d
sufficieor o suppon fcal grow6 (tissu6 ard fluidt. l. pdllet to ex.d, MEI dMng prcpdtum

Friod iFig. 4,22), BCS rcroirEd higher in rt..str6 grop (Fig. 4_21). Thi,,u88.srs 6ar lhe

aoimals @ivin8 mo.. MEt during pEDdum Friod wcre abtc !o nainl.in a retativety g@d

BCS dspite hobiliarioo of body reservq. Mdimud.nd niniftun energy inakc in.his lrudy

were dsaiated wnh an*rus and prolonged pEt (7j !o 150 dayg while modeBre inmte ws
ds@'ared wnh a PEt of l€ss thd 75 days (Tabtc 4. t6).

h a€rem.n b our findings, aM€ed cErgy lcv.b.nhare<t @@prion ra@s od lhe

lle enkse or @s cr ll.g erlv In !h. bredins s.sn {wrtrbsnr .! at., t*a,;!rr .! at ,

1969). |!w enersy in6le led ro owian i@lviy and an slos in suckt.d bef cows. Slrrrcnin8

or flre anovularory period iD prinipmus bef heifers ws sugg$t\d by incr.sing de diebry

energy iorake during g.st:tion lEchErnkanp .r.t,, t982). Mieninen (1990) r.porrcd thar jn

dany @*s, a low .Mgy t.vct in @ty pu.Acriln detay.<t the uGriE inwludon, oNet of

owian actjvny .nd prctong.d rhe pEt aflt s.Ni@ p.riod. Mdton a .l (195) conctuden dDr

@nepion rate! w€r rignifitudy inprcvcd by f.!di.g high lev.ts of supptcmcnbt ..ergy

prepdtum bur ior P6qdtum.

rna8reem.rt ro rhese findings, Wongsilc& a tTas*ut(t984)rcpor|.d rtEr improve!

nuroonreduccd rhe pqqarlud servie period in swamp buffalo @ws and ircr.ased $c Srowrh

Ere of their mlv.s. wiltank .r al. (1965) Epon€d rhar . deficiemy of erer8y w5 more

IJ,2
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d€lflhehral |o rcproduction dutr Forein deficicmy. Howcvct, @ws rcduced volunory inEte

or rad when lN pot€in diets *de provid.d and, @M4Enrty, @Nun.d n.nher adeq@r

€Er8y rcr p.orein. sinildly. a rtudy on Thai s*amp buff.tc (hanhongtol., at., 1994)

r.val.d lnar |he longqr day o?.n (216 &y, @u(.d jn tac d.' l.en (Ap.it) *irh pdr*r

prsruE @ndnion and high4r atmcphe.ic l!d!.rNlun, Richdds e, at. (t989b) r.po ed lhar

rrcrcased nuriefi inrake afi€r a period of elcr€ reslicrion rcsutte<l in r6umprion oiljrus.

In conrdt to the prcsefl findinSr, Usmani .r ot, ( 1990) rcpoftd rhat pGtpairum anecrur

ir Nili-Ravi buifales 6uld be shorrened by wc ing c.lv.s ar btth, regedtes of prepdrum

,upplenensl f€e<ling, Sjmildly, dier dd conditior sore rt qlving did not aff.cr the serli@

pc.iod or oumb.r of iMnimrioB p€r @neprion in trcrating dairy @ws (Jores cr 41., 1988).

Ctud. prcE n inhte (CPl) shoerd ! Mn hlc of l 82 + 0.4? l@/day. ra.ginB from

0.95 lo 2.64 kg/day (Talle 4,t4). CPt vaded aoong dif|@fl s4ons (p<O.Ol) and farm5

(P<0,01. Table 4.9) and @ft.lacd pGnivety virh srun !@ teveh (r=0.22, p<0.01. Table

4.17). Degmdable protein inlale (DPt) ws t.32 I O.Ol kg/day snd wd affeccd by s6ons

aDd hnns (P<0,01). CPVMEI ratio relat d posirively wirh mitk production (r=0.15, p < 0.01)

ard iegatively wilh BCS (r=-0.10, P<0.01)qnd ruc*liiS dmlion (r--0,11, p<O.Ol). Eress

CPI rcgatively miiclatcd will) nilt prcducrio! (r=-0.40, p<0.01),

CPI @ftdaed pGitively wi.h pl@nl! .rputiion durdion {r:0.2t, p<0.01), pEt

(r-0.08, P<0.05) and Pot (r=0.21, p<0.01) and m8lriv.ly wirh pur (r=-0.23, p<0.0t.

Tatrles 4.19). ExN CPI M lMr i. esFuj goup as comp.r.d b lhe lBt 6 one (p<0.05.

Fie. 4,24). Th. differc@ w6 pmnje fro6 o*,nonrh prcperun b four monds pcDanu,n

B4



Eda -ude Prot.tn
{iql&y)

33€!!drlr/e-e!4r!eEAl--ldd5l

lon p.eqn.nL r.e1 ! 0.02 .

.oIum *rch dif!€renr

crude protein/ret.boltzdl

D5



F06..21. Ea h*. ol ct btnbt lE6lt,. *nr. rt -*{

7rns
g'r
a x-r

Ftsq...z.. 
't 

to ot ath Fcrtfr.abobba q*tt ltrbb c,Pnq h
aretdfi*ert&..

t36



Eicss CPI relakd positivcl, with plac.nlat.rputsion durition (r=0,37, p<0,01). The diehry

raro ot crude prorcin - nelaboliable enqgy (CP:ME) 66umed by the buffal@s dunns

prepanun and poseanum periods i! Biv.tr in Fi8. 4.25, TIE @nparison shows thal .he.nrus

aninrh had a narcw and almost conslanr CPrME orio (11,9-12,2 g/MJ), white rhe anesrus

animals had a widely fluclmtilg 6tio, Bnlirg fro l0.? lo 13.t g/Ml. CP:ME was retakd

rcgarively wnh PUI (r=-Q,16, P<0.01)ard pditivety wirl POt (r=0.15, p<0.0t)

lD zgreemeot !o lhe pEsent sudy. Ekod aid Butter i1993) Eportcd deriimenrat ei!.r
ot high (rPl in o le i.diered by sigoifientty low.r tirsl-icNie cor@ption raB in Hotsrein

heiiar. ri, hish runi.auy degndablc proLil. In tirali Kibburz dany €tde {F.aftos ,r z/.,

1992). fedin3 of die6 higher in proi.in wilh tow .fl.rlt/prcEin rario du.ios l&hrion and

roior.E@, wasa facrd onributing10low fc.tiliry_ Simitrty, Jdten and SMMn 979b)

round lhar Ervi6 per oreprion eE incr.a$d in @ws f.d diers @nraining Dor€ un t6,[

crude pror€iD. h rhe p@nr study. prorcin supptcNn|l f.d lo $imab wre highty degradabte

(Table 3.7) which % eiared wi$ a dltaycd .Bunprion otovarian acrivny in (h* animats,

a renrioncd in Sedon 4, t.l. Fig,4.26 shows rcl.rionship ofdcgradabte proEin inl!lc/4% tar

comted milk producrion atjo with @tueplior raes. Wid rh. iftreasing ralio, .onftpriotr .are,

lioearly decreed. In rhc pr*ni rtudr, f..nc6 i.d prcicin 3uppt.mcnt5 to terarins buffatcs

nresperive of dci. mill production s D.r tlFi @nwnrional ptutie. This ove.buldencd rhe

ros producers wnh inrlte oi dieury prorein, Thc r€t.rionchil' in Fi8, 4.26 dedonsrares $ar

such 2 pracrie of indisc.imi.are use otCp of high dcghdibiliry dveMty aff&B conception

r2es rn low milk producing buftat@s, ft sccms rhat wiih thc incroasing nitk producrion, lhe

u!hzdonofdegradabte protein irrcreses an.t d€rimenut cftlcrs olfte tater decree,osutr$s

nr enhanc.d conceprion raGs.
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l! hay b. @rcluded ftoo BUla of rh. pr.s.nr sfidy th.r undd fietd @ndnions. hieher

protein inRke is a.ause of delaye! pdtpdrum csnos and th. pEt nay be shoircijcd rtrourh

Ieedng arnn.h aeordina b $ci. .cquircoenrs. Duc ro th€ high dceradibjlity otcrude prorein.

annon.a com.nrarDn in rhc rum€n and @Bequ€ntty forhation of u@ in $e tiver woutd be

hish. This lrat iNrease the urcrine pH and rttus decMse f€nitiry. Th€ high serun urea t€vel,

'nay 
aho rBulr in €dariE imbataM. adv€sty aff@linA itE ovdian cycticity_

h ag..en.o{ ro th€ above r€rultl, d.uinenrat €fi4t of erc4s pror€in have b€en

auribured ro rhe runi.atly deSradabte fretion of dietrry prorein (Fotnao 4 at.. I98ticanfietd

cr 
"/.. 

1990). Jordm a swMi (19?9b) rcponed rhar ii teadnS dairy@ws. ex@ss die&y

p.or€rn drcreed rlnitily and charg.d the ionic empGnioo of uE.inc ouid during fie tuG.l

phase. bur nor ir rhe rolticular phse. A decree h *rum progestero.e ha bceD suggered

( Fa8usei and Chrlupa, 1989) ar @@no.adotr oi crudc prc|.i dry m.rEr (CpDM) |har exeed

.unen requir.menr of d.eadall. iit2(e prorin (DIp). Endqie functioE of rhe piruihry (Lll

fcrenon, a|rd ovary (prog€srlroie *crctioo) have ben grqny erevated aM depresed,

espeovcly. h.oM @Guning fccd high i. proi.in (Jordd and Swen, l9?9a).

4.2.3 Serun gluc6e, potetn ond u@ teveb

4.2.3.1Serm glEe l€veb

TtEov.nllmdvdoc to. s.rum gtuc@ @renrratioG i. buftale *s 57.E0 + O.?r

Dg/100 nl (Tabt€ 4.18). Thcconcentrario.s wcre arT@Ed by qlving pedod (p<0.0t), se6or
(P<0.05)end *rh (p<0.01, T$tc4_tO). Agc hld no effecr oD srum gtMsc lcvcls. Serun

gluosemftenffilioN wr€ tMrduring prcprrum monds s onpar€d lopo$panum nonds
(P<0.01. T.bl€ 417). tn th€ animah r$ning postpaitun errus ar veDus urrervar. rh.

olerall nqn *.un etuc6. lcvel, wqe difi.Ent (p<O.Ot)_ S.rum gtu6e @renrarion!
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w.rc hi8h.r in fi. NBS elvd d$ dE LBS elv.G (P<0.01). Howdcr, no @BBt fl lrord

@ rccd in rcl.tioBhip of *run gll4@ lcwli wid tnc r.pod*tiv. p.rforn{@ of

Thc p@n 3rdy npporlr dE reull' ofT.s!8e ,r 41. (193). who found rh.( plrsd.

glucos. lercl5 wi.d wcr drc withdt any conlbcnt lrcrxls and strc not inllucnad by fcding

or slckling r.gim6. m. did thcy diffcr bcrwen cyclic .rd mn+yclb 6ws. Th€se aurhoB

@nclud.d that blood n.hbolia @EirrdoB e Dr good iidt roR ol nutritioml srtus lnd

ar. nor r.lrcd to podQ(tun owie &dvny, ahan (19E4) EgdLd rh.t lh..v.ng. pl6ma

SluqE @@nuitbc in dE l&udng ctllic,,mn{yclh .rd !!b-anru bufirlo€. wcrc 6?.5 I +

E.96.65.15 t ?.3E and 66.09 t 9.22 m8/100 nl,6periv.ly, rlE diffc.cE b.in8 non-

sirnifiqnr. sim d fildingi scc r.pon d by Btow.y d al. (tt3), Dhoblc and curu { t9E?)

and KUM rrd Shdm ll99l.

h @nr.6r ro rh. pes.nr rody, hypogtl,ccmir h$ b€.n ihown lo tE $rociared wnh

l\duccd fqliliry in bef .'d d.i.y enl. (McCtsB, | 96E; Sctt. | 986: Stliih-x!ru and shsm..

l99l). In .ArN butr lG, rh. s.an slu@ @@nmtioG '@ riSnif6n y tow

(v@padian a ar, 198?)- In Frbi.n 6w!. i.run gtuco6. @rnr.arion B stnif@ ty

cor.hr.d sirh wi@ period (ro!B a a/., t9EE). MicniEn (t990) r.porcd rhar an tak

plerpe.ium, low l.vcB of glu.e, .nd high l*b of lciom bodi6, l@ lssiatcd wnh pdr

fcnilaty. Rcd*.d coEnt xioB of gluc@ i. d-m .nd irco!.d @MnmioG of rcn,

6(iiad fauy.cid v.rc aei.td wirh .Brru.nd @rrinu.d rhrcughour rhc.n6rus peiql

(Richar(haal., l9E9a), drhough rh.rc B Ev.r ay liN:r conct.rion. Et-E t.ty?at. ( t994)

r.porrd that in E8r?tian bufi.lo€r plsM glucoge l.wb r€r. lienifqrdy (P<0.05) hieher

afkr fenil. marin$ tha infdil. oB,
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Quayam er 4L (1988) r{oned rhar in Dutrip@$ bufi.l@, ctun sluc@ tevcts ar 5

days pGpanun wre skdnqnd, @rclrcd wnh thc Mun.e of erus by 60 days.

Similaly, Annad (19?6), while s$dying th. erun glucos. coMntration id buffat@s durinB

various phds ofesrous cycle, found thal rhcglucN @ne htios were higher during estrls

6 codpared lo orher phdes i.e, pcstrls, met*trus and diBtrus. A distincr rise ijr glucose

dtrringesrrus (He*it, 1930i HodBeson dat,, 1932r DEshplnde, r98) hsban aftibuten b re

excnehent ol the animal that ircr6s irs ncbbolic 6te.

4.2.3.2 S.rm Drot€b lev.b

The overall m€n valu. fo. smn prorcii lcwb ws 83.50 t 0,62 g/l (Tabte 4.18).

s€nm p.o|ein lev€ls s€ sisnifiently influcm.d by fam (p<0.01) aid atvirs p€riod

(P<0.05, Table 4.10)- tmr levck (P<0,05) Erc found in NBS @tv6 (81.45 g/10@ mt)

ao LBS orve6 (84./14 g/10@ nt).

S€run prolein lewls negariv.ly @iietrEd wirh pot (r=-O.20, p<O.Ot). h !6rus
bufales, erum protein levels d4Esrd about rwo wek! b€forc peturnion and incr@d

gradually p6panun. At vdious pst'3num inr.ryals eruh prorlin lcveh i. andtrus buffalB

never r@hed th€ vd@ @rd.d in lhc citru! buffats, how.vd thc d jfteren@ wd shiisriq y

nor egnitlqnt (Fig, 4.27)- Th* rcsulrj rhow thlt higher !.rum protcin lcv.ls lcnd€d b aif@r

iavoDbly posedtum resumption of ovlri acriljry in buif.to€s.

rn agr@nenr !o the present tindings, signiticarrly tower erun prorein con@ntrations

w.re r.porred in aGtrus thd rhe cyctic buffal@s (V.eapaDdia! a.t., 198?). Since seluh

proEn rntluencB lbe *acr rcraining cateiry of.n animat, high corcenfiation-(?.14 8.5 s/t00

ml) buffalo*ould favor har resuterion und€r horcondirioB (pand.y.nd Roy, l968b). Duu

t4l



!trd D!8*ekd (1983) found fiar itr buffatoes nor Ftaining rtE fcral mcnbBNs Erum mral

proeins. albumin and Slobulin valus w@ high during lae gsation, declined as parturirior

apprdched and nEre.rcd again b pretdtum leveh b, $e lolh day pcrpdtun.

ln @nBr to $c prdnr itudy. El-B.tcty .r dt. (194) folnd dai ptsma o@nu,ations

or robl proteins rcmain.d rhc en in concir.d and noHorcicve! buffattrs. however

coiEentdtioB *ee rcgativ.ly @iietaled wirh rhe nunber ofF.vices rcqujtud per oDceprior.

No differencg @uld be @n betqen fcaite and infcrtite groups in conenratioB ot erum

pore in boffalc (z:mn. l9E4: Kum& and sharm., 193). sete.dcn a .t. ( 1992) found $ar

srud rM pror.rN wr. mF signifmdy coiiclar.d wnh ni . far @@nrrllion or o@plion

ra€s ro fiBt ins.niMtion in Jeey @ws. rcgeg@ d, at. (1993) repo .d $at piasda roral

proteiB, albuDir and globutin teveh vdied ov* lin. without oNisrcnt trends and did trot

dilier bek€en cyctic end non{yctic@u.

4.2.3.3 S.lu e. t€vets

The ov€mlln.an 6crum urs @n@nrarion ws 3E.90 t l 30n8/l0o mtlTabte 4,18,.

S.run urs lev€ls @retabd pGirivety wnh inaLc of sude prot.h (r=0,22. p<0.01) ard

d.eEdable prcEin t=0.26, p<0.01).d Frun 8tuc@ @enhatoN {.=0.1?, p<0_0t.

Serum ureh @nc€ntrarioos signifiqntly laricd du€ ro dlving period (p<0.01), sson
(P<0.05)and fdm (P<0.01 Talle4.10).ln NBSdtrcBetum uu r.v.ls were lowef $an

fiG of fte L&S qlvd (1t,69 t4u 39,42 Dglt@ nt), Sdun u@ .onefuaions wcrd

low6r orc nonih pr€p&run ud pslcd ar rhre nonrtu after panunnon (p < O,O I , Tabte 4.20).

Serum urea lev.h pGitilely corElarat *ittr pEl (r-0,28. p<0.01) ann p(it (r-0.j{r
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P<0.01. Table 4.l3), AnBtrus animh had hiShcsr serun ura con@nrations i46.00 mg/100

nl) lhan th@ Glning 6t !s *ithin 45 daF (10.9? ng/too ml), 45-74 days (31.65 nB/lm

nl) and 75-150 days (33.01 ns/100 nl) p6e.nun (P<0.0D. Frcm oR moith prcpa.tun b

six months postpdrum, scrum utu leveh w.E rcpatedly highcr io a.*tis drao csms

bufal@s (FiB. 4.28). Th* .BulE denoNtoi. n.g{ive.ffal of high serun ure t.r.h o.

reprodu. k p€rfor@ in bufrll*.

Resulrs of $€ pr.$nt study suppo thc Undi.gs of Fergusson d.t. (t99t), who

su88.sicd rhal serld ur4 oirogen @i4nr6rions > 20 mg/t00 ml would iFpsir lcnilnt in

dairy etL. Similarly, roin .r ar- (1983) r€pd@d tl'{ in @ws wirD plsm u@ nnroS.n ot

t6.E mg/100 ml pregEmy rar. ws lwer dan in @s wirh ptsM u@ nirrog.n of 9.0

mB/l00ml. However, according b Zsnan (1984), th. ne. urq con@fti.tio.s in cyctic. nor-

clclrc and anestru Nili-Ravi bufhle wrc 34.29 I 10_04, 30.01 I 9.6j and I L 63 ! 10.52

mg/l(ro ml, apedwly and lhe dilIceftei wc iot sig.itdnr.

It appeds rbat iftMing scruh uea tcvch, ds@iard wirh exc6s jnlakc oi crude

protein My l*d 10 delayed pospartun ov&ian adivity ir Niti-Ravi bufrds und.r tjetd

.o.dnaoB and may be @ii€cr.d by adQtirg prop€r fed suppten.nrarion sraieSy.

4.2.4 Int.ke lod serm leveh of Cs, Mg strd p

Thc oveEll 06 v.ls for c?ncium innfi. ws lOO.4 t t.60 g/day, 6n8ing frcm lO.8

'o 
246.6 g/dr, (Table4.l4). C.lcium int ke corrclaoed negalivety wi$ serum calcium (r=,

0.14, P<0.05) and thosphoru! @@n[aibns (r=-0.16, p<0.05. Tabt.4.l). S6on and

ldm signifldrly afiacd dlciun inrake {p<O.OL Tabte 4.12).
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hrrasing qlcium iniake d€cr@d pdpanun uterine involulion inte.vat (r= 0.t4.

P<0.05. T$rc 4,3) a d ircrac<r pot (r-0,13, p<0.05, Tabte 4.13). calciun inEle in

.nenrus oimls *6 hi8hcr rhlr rh* @ning inro 6rus (112.7 vecu 95.5 g/day, p<o.Ojt.

D.ily alciun i.ratc av.r.a.d 43.80 t 1.66 g/day and w6 alovc rhc r.quircn€ns of rhe

buliales in $e present s$dy. Il apFs dr.t er@$ mlciun inbl€ dd.$€d reproductivc

perrolman@ in bufialoes,

rn agene ro rhe pr*fl study, Morow (1980) .nd Ris !, at. (984) anributed

cxoess elciln irr2le lo imponoenr in tne r?oducivc tuMion by eusing a @ndary

deficiency ofph6phorB, magBiun,.Aper and zift, 6,ough innibiring rh.ir ibsrptio. fro6

thc InBdne. In lin€ wirh tbc pr*nr srudy, th.s autho^ suggst d rhn r.dlc€d serum @tcium

dclayed uErire invotuiion,

Ma, !6un elciun t.rcts wa ?.23 I O, t4 dg/loo ol, ranginS from l.?9 !o t4.?0

ng/100 nl Oable 4,18). Sctun @tciu t€wts @rctaEd pGnivety eilh erum gle*
k=0.17,P<0.01).prorein(.=0.23,p<0.01)andphosphoruslevets(r=0.33,p<0.ol,Tabte

4.13), Serum qtciun dc$qsd wi$ ircre.sing inlaL of @tcium ir=-0,14, p<0.05),

nasn sium 1r--0.27. P<0.01) artd pn6pho.u${r=_0.14, p<0.05) gnd ddre{sin8 inare or

zinc {.=0.1?. P<0-0t)_ Catvins poio<l (p<0.01), srjsn (p<0.05) and fdm (p<0.05) had

a signifiq efft.ror *rum calciun levers (Tabt€ 4.1l)_ The highsr scrum catciun vatu6 wer
nored in autumn (8 35 t 0.23 hClloo ml), folow.d by spring (7.95 I 0,35 ng/loo nt),
5unm.! (7.28 + 0.28 mg/100 nt) ad winlq 15.94 t 0.24 mg/roo nt).

From rm oonthi pr@dtum 6 four honfi. po3q!d!n. erum cltcium lcvcls rcmin€d

coNrscndy highcr in th. butf q r4uning Brs rha rhe aErB aninat, (Fig.4.29),

however rhe differene b.wan the two groups w$ onty signifi@nr (p < O.0l ) during thnd an!
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four monrhs pGtpdtun, BoffalB b@ming pr.SM had app@nly higher s.rum al.iud dan

non pr.gMnr animals (7.65 v.B$ 6.55 ns/100 nl). Howcver, $e differene wa rctr

Rault5olrhepEs. nudyarcpartialtyinlin *irh tho6. of Ku@ and Shard. (1993).

who found thar ine fcrtile b!ffale! hld higher crlm @@iralioN ofcalciun lhan lhe intenile

on6 (9.94 it 0.26 v.Bus 8.3? j 0.45 ngl100 ml, P<0.05). sinil&ty,-El Belely (19931

eporr.d that cyclic a|ld tregent @ws had higher @nenratioB of pt6na atciun between

days I aM 7 pctp.num tnan r.p.jr b.eede6. Howrycr, S.rish,Ku@ and Shd@ 09tJ
reported txa( in cows which did not b4ome pegnanl @tcium tevets werc not differ€nr fron

lh@ 
'har 

b@ne prcgM . Sinila.ly, Sek€rdcn .r aL (1992) rcpo.t d $.r i, Jrey cows.

serun calcium levch w.E rct @ii.l!r.d to @n@prion ralts al ti,st ieniEdo.,

The average nagnAiun inral w6 33.?0 + 0.26 g/d.y. @girg from 16.? ro &.2
g/day (T$le 4.14) and wa l5t highd iht ttE NRC aqjddd r.quirEntl oa0.20 (NRC,

1989) Thc major F!@ of iEgmriun in drb srudy M bc.qh. having 0,46% conen!, on

dry marcr bdb, followcd by oillcd ales. in{ia srovei! lnd mai2! foddd. Incr6nrg

nagndium inrake d€cre&d scrum qtciun aDd nagnesiuh lcwk G=,0.27 and {.22.
rdpectivelt, P<0.01) and incr@d srum phosDho.B level, (r=0.31. p<0.01, Table 4.l?).

F&n (P < 0.01) aid s.&n (P < 0_05) had a sig.if@nt etrer oD magKiun inElc (Tabt€ 4. I 2).

HiBhen magftsium in6kewd re@rd.d during spring fo ow.d by winle., summerand aurumn

(35.86.34.,10,32.65,3r.60g/day,r6p.crively. Fig, 4.14). HM wt, )r ct at. (t995,J rcpIkJ
tha in Nonh.rn ChiM nagBiuo and phsphorus rere towe't in animt fccds during winre.



Magngiun aNalc bnd.d to polong plac€nra d'ti@ry duotion (r=O l ? P<005) PU|

(r=0.3?. P<o.ol) and POI (r=0 90 P<0.01) dtul shortn€d dlraion of l@hi' ('=_0 21'

P<0.05. Tsble 4.13). Anovu_labrv aninals .nd ih@ witn POI of fivc moft'hs hd hiShq

saSMium inEte d onPs.d b buffals wilh shuEr POI (P<001) An'Mk beomr'8

plegna had lowei magnasium intrk s dnPaGd !o mn_preg€ 
'nimab 

(34 9 veBot 321

d/day, P<0,01), Magnesium intake ws hi8h.r in anairus aninah as @mpared to cstrus

annnab (34.8 ve6us 33,4 g/day, P<006) TlEs. r4ulls ndiel! advcise eft4ls or ercess

magGiun inbte on cpr$ductiE pqforn]ae in buffatG lida th. convenrioGl hrning in

ln agreedent with $is rtudy, in ?7 femal. buffalcs wit !n intakc of 3 l 9 I nagne$u m

abolc dE tEnded requircfr.na, sulltd in mircral inbala@ ald war @Nider€d a 6use or

infenilny in rhe r@ear br!.d.c (Balar.ilhMn a.d EalagQal, l99l). llowcver, iavomblc cfrecs

of magnesium on ieproduction have ben rcport d by Gabryszur (194) eho tound tfl in ewes.

airer magBium iij@rioB, $c f.rtility ws 92.nd 9r%, wnib i. rhe mnrol group the lalu.s

w.E 72 .d mS, ispetivcly,

Th. deBll nsn valuc for stum m.gailm leveh wa 26.40 a 0 5? og/lm0 d,

ransnB fron 3.lo to 60.30 ftg/1000 ml (Tablc 4.18). The l.vels.o(el.ted P6nilcly wnh

erun prorin (r=0.22. P<0.01), ur@ (r=0.22, P<0.01) lnd ndaboliablc @.gy ir'6k.

{.=0.18. P<0 0l,Table 4- l?). In prcvious sludi6. ngn $ruh magBiln valucs w€@ lautrd

o b.20 ms/10@ nl in c.ul. (Rojd.t al., 1993)and 2l.2 ng/l000 nl (Dua et ai . 1986) n,

Calvins peiio<l and farn sighifi@.tly aftdted *run magrcsild l.vels (P < 0.01 , 
-l 

able
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4,1l), HiglB val!* wct! not d i. LBS @!!es $an NBS €lvcts (28 54 vcrtlls 2l ?0 mg/1000

f,D. The values during summcr and winler were hisher (26 59 and 24,55 mg/l) I compded to

.urunn.nd spfing (23.61 a.d 21.45 ng/lmo nl).

&.um nDssium l.veli dr.tat d rc8{iv.ly *i0! PUI (r={ 20, P<0 05) and

pditiv€ly wnh POI (r-0.14. P < O.m, Tabl.4.l3) Highdt leveli wc found in animals

cotnnrg into eslrus during the firs1 don$ posQartlm and lowst in thosc 6hing ifio enrus i|

fic ntnd month (P<0.01, Table 4.2D. Th€ b!ff.l6 b.@ning Prc8@.t h.! lowe. *rurn

magtrsiun leveh than .on-pr.8@r oi@k (1E.74 v.BG 22.54, P<0-01). ln $e arurus

group. srun nagn6iln lcvch were @Btzndy high.r than lhe aME6 8roup, although non-

sigiifi@rrly. froD pr.patun up to ri non$s postpdtum psiod (Fig, 4,30), Th*e findings

show an adveGe effect ofhiSh erum dagn sium on f.nility in buffalG,

winlwki.t.l (1993) repon€d rnd m.gBiun deficicrcy is involvcd in impaa.nent

oa rbdlny. A@rdiog !o Dvo@k (1988), at 8 fdc wh.re rh. oneprion EB were b.low

40%. de poa.siun : olciun + haBn6iun r.tio M in exess, 174,5% of sEndard

Equircn€ s. Studia on 426 pregnant goars in thc smi&id northqstc.n regioo oi Blazil

tevel€d subnormal blood nagBiun, copper md zirc ir dinak wirh highd ircideM ol

abodon (Utuid and Siln, 1989).

Amltsis of blood 63mpl6 fton 136 d.iry @ws witn bw or rcrmal f.rtility, revalcd

no diffeEnes berw.en the 8rcups in $eplasma mlsmsium @n@itations (Vijchulata. l9tl.

Pabak and Ja.*iBman ( 196?) did rct find any spc.ific trcnd in tnc @nentBdon of magrcsiufi

during pEgErcy or dru and relorid u av€rage r.lu. of 33.7 n8/1000 rl. Sinilrly in

Egt?tian ss and buafdc (Osno.r,L, l9E5) erum nagEiun l.v.h rcrc nor rclacd to

cyclicity or sbse ofestus cycle.
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Phosphom inhte aveEged 38,40 + 0.40 S/day (Tabl. 4, la), onging from 16,0to64.4

s/day. Ph6pborus inut @iielarcd i.Sativcly with serun phdphoius (r= 0.13,P < 0.08)and

srum qlciun levels k=-0.14, P<0.05, Tablc 4.17). Pho6phorus iil,ledAt placeou delivqy

durarion (r-0.22, P<0-01) aid POI (i=0.4E, P<0.01, Table 4.13) and shortened uterine

involution interval(r:0.32, P<0.01, Table4.3). Ph6pho i.k*. wa! differenr in diffe.ent

sooN (P<0.01) aid fdm (P<0-01, T.ble 4.12). During 3unm.r.highcat phdphorus in6ke

s6 noad. follow.d by guomn. winLr and sPring (51,19, 43,88, 39.81. 15.08 g/day.

€sperively). Thediff@ne in phdphoru inDte during vsious seeN and farms may be due

b difiere@ in avail.,bihy ot f..d ingr.di.nll. l. rhc p@or uldy rh. int le oa phGphorus

*d in exB with an aveaSe of 1.70 J 0,50 8/day and lhc i|E16ing inla*e levels *ee

awAcd with adelire in f.nilny.

Th€ o@rarl sun phcpho.us l.vcls Mrc 5.44 t 0,12 ne/100 ml. Bnging riom l.2l

!o I | . 18 mg/ 100 rl (tablc 4. I E). Scrum phBphoru l.Eb @rrclt|.d pGniv.ly wid *run

prcrein G:0.21, P<0.01). 9.rud .{lciuF (r=0.33, P<0.01) atn Frum ur6 levels (r=0.21.

P<0.01. Trble 4.1?). S.rud pho6phorus hrcls alio @rcl.t d pdnivcly wnh meaboliable

erersy inrake (r=0.18, P<0,05), smn phBphor$ lcvch wcrc difi.Enr in difierenr farms

(P<0.01) but mr in diffcrcnt s.dor,

serun phGphorus lcv.ls @trelakn wio pla.cnt cxpukionduBtion{r=0.31, P<0.05,

Table 4.13), The buffalcs @min8 iiro 6rus wirhin 150 days pdtpdtun had low€! serum

phosphorus leveh lhan anesrus ones. Howevcr, pospanun srum phospho.us concenrarioD!

were higher nr esrus Sroup.s compar€d to anestrus Sroup (Fi8,4,31). It rcflecll the iavoeble

effeci of incrqsine serun phosphorus @ne|llErioN on reproductile perforhane.
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ln .grcrcnt siin the p@ findingt, in ru61 lndid cowi (Sarish-Kumd and Shdoa'

l9l) and Esr?tian buff.lG (El-B.lclv .t dl.. 1994) pl&em Ph6ph(ru @mnrarioN wlE

ntkcdl, hiehd in sinals rhat 6Eiv.d s @mp4.d si$ th@ $u did rc! The qumbcr of

sdiee r€quitcd for @tr€!ftn d@li..d fton 3-7 io 1.3 enh Pro0lr slPPlaMrarion or mion

eirh phGphorus io dairy heifd (Moftow, 1969) aDd lhc wo|Ed dlf crop irc|ted fron 46

rc tl % in 6ws supplen ntd with dic.lciuF pholph.rc prcvid.d a a ffe cnoie lick {Rdd tt

d/., 1986). Quayan sr 4r. (1988) teportd tat in Pllripr,rou buffalG. srum @nce 
'alios

of inorganic phosphorus, 4-35 + 0 26 n8/100 ml ai 5 days posQetun, were sienificantly

orr.lat d with lhe @uiie@ of Btius qi$in 60 tb!5 p$Danum

ln @nrdr b the ps. sndy, Sekerd.n tr.l. (1992) foond .h.t serun pholphorus

l.vels qe.c ml ffielat d wilh @m.!tion n16 io n6t iNmin tion in r.Fv 6ws simildlv.

venpdndi.n ., oL (1987) rcpon d dat i'rorlrnic Phcptoru ldelt did st differ b.tsan

drus ard aBru bufial6.

4.2.4.4 Cddm-Ptdphoru .rlh

The r io of inuke ofCarP Engcd frcn 0.? to 6.4. TtE ircrealing raio qd as@iated

wirh delayed ovulation d depicted in Fig. 4.32. S.rum Ca:P ralio vdicd from 0 4 lo 3 5

Rlproducdve p.rformare wd oPtimun for 3.ru8 C.:P i! o Aon 0.4 !o 2.0 bu!

hishd io ton 2.1 to 3.5 *6i .lsial.d qith proloiScd potp{rrtrd 6trs and ovulaion

in|.rv.ls ard lowd srePtion 6l.s

k su8gets thar tighq int.le rnd blood @n@n-rnios of Ca:P tuy .dv€elv aff4t

Gp.oduriw Frfoll11a@ of btrfi.le.
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lnapEviolr sudy on Nili-Ravi buff.les, th. s.rum Ca:P ratio ws @rower in cltlic

animah tho non<tclic oB (2.4 versls 2.9, Ali.r al., l9E3). OPtimun fe ility in @nl€ h6

hen eFrGd wben the ratio of alciud to phoephorut in thc di.t wa l 0 to 3 0 lAnrenkov,

1982). The fertiliry wa advescly affcd€d by both cxcss and deficiency of calcjum and

4.2.5 zinc and oppe. ltrl*e

The average i.rake of zinc ws I138.?0 + ?,53 n8/dar, Bnging fton 644.1 tl] 1611.5

ne/day (Table 4, l4)- on dry hati.r b4is, thb intalc wa .quiv.le.t 10 69 ppm which is bigher

by 72.5% rhd NRC (1989) rcquiEmnE of40 ppm. Zin inEre M omlard positiv€ly wnh

*rum @lciun, dagBiom G=0.1?ad0.28. P<0.01)and rcgarively with ph6Pnoru bvels

(r=-0.68, P<0.01, Tall.4.l?). Ircr4in8 zirc initrc iNtlred pl@n.' qpulsio. duarion

and l@h6 (r-0.23 ad 0.22, P<0.01) rnd d€re.s€d pcpetun uFrirc involurion and

ovulaion inledals G:{.50, {.52, P<0.01, T.bls 4,3, 4.13). Zirc inale 6 difi@rr al

vdioN s6o6 (P<0.01) and reds (P<0.01).

lo agren nt b this studt, Khauab ,t r/, (195) €pon d that s.rum zinc levels were

signifi@ntly hish€r in buffalo€s vith r.gular cstrur cyclcs. However, KiEhS*ner er 4l- ( 19?6)

found thar diet! very detrcie.t (6 ppm) or very high (436 ppn) in zirc had no eff*t on bloo<l

so.adotmpbic hornones leveb in qttl..

The ovenll average vslue for in&lc of@pp.r w$ 228.20 + 3.60 mg/day, nnging fron

82.30b 584.50 mg/day (Table 4.14). On dry matl€l bdis. tis in&le wd equival€ l') l4 ppn

which ws nigherby40than NRc r.quircmcnB of l0pPm (NRc, l9E9). ln6ie of @pp.t

@related sirh erun phGphoru lcvcls (r=4,1?, P<0.05, Tsblc 4,17), Incrcding oPper
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ifl.Ie ddrcl|.d pGtpuilm uLtift inmlufion md owlation inteNals G={.31, _0.32,

P<0.01). tnt L of @!Fr s difftcot ar difEen. dlving F.i!d! (P<0,01), t&6
(P < 0.01) and funs (P < 0.01 , T.!1. 4.12). The f.vohllc cff.ct of @pper intrke in thc ptes€n'

lody my b. dc to tlE loE copFr Lv.ls during lw MitU s€5on (Fig. a- l7)

ln sgEme o ih. prcsent .tudy, sum @ppcr lcvch were tlSnlfiendy hithci in

boiTala {irh rcerlar 6EB ctrld (Khrlab a dl,, 195). C.ppa in..t of I l8 b 245 ng/d.y

has ben €porcd in a pr.viou! srudy on Esypid buffrlq (A$h .r 4t, l9E7a). L&k of 6pper

.ffc.Ed body gowrh .id c.uicd rilar 6ru (wid@ki .ttd Sp.m 193). Suboplimd ov$ib

etivity, dcLy.d or d€pelr.d 6tiut, r.dued @@prion dr.s, drly obrtrnic deth, in caed

imide@ of Eidftd phc.nl!, Qlvitrg difticul*s Md @ng.ninl ricket3 h.v. b@n $s@iated

eith copp.r d.ficiefy (Hidiroglou. 199.
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4.3 EFIECT OF OTHER PNTAMEIENS ON REPRODUCTIVE PEBFOII\,IANCE

4.3.1 Dodt cotrdido! $@

On a sqle rangira iion 0.0 to 5,0. body @ndnion *ore (BCS) of 5 | borr.lcs

durinB thc late prcparum and dly posQartum periods,wried from l0 b 4.0. Th€

overall avcngc BCS wa 2.72 t O.02 lT$le 4-22).

Bas.d on BCS, rhe bufialq scr. eroup€d into $re @tcgo.ics i.c. pdr (Bcs

1G2.0). nodcola (BCS 2.5) ad sood (3-04-0, Table 3.3). Fi8. 4.19 shows lbat

majo.ny of $c bufhl$lnving p@. BCS (1.5 10 2.5) belonscd ro dc LBS @lvins

grcup, Conlc6ely, m6t of the NBS qlvi.g buffile had Sood BCS. *hich wd

apparenrly due to a higher intake of mebboliable energy (P<0-01) duriig summer and

aurunn i.., NBS (Table4.8). BCS pGitiv.ly @rclaEd with producoo. of fir-coreled

nilk (r:0.16. P<0-01) and negarivcly wilh suclding duFtion (r=-0,16. P<0.01). The

pr.r.nun BCS mlaEd pcilircly with F6tp&tun lG of BCS G =0.56, P < 0.0 | ) and

produ.rion of lat @mecrld nill (i=0.26, P<0.05).

BCS ws significantly atr@icd by thr p.riod ofelving (P<0.01), se6oo ot de

,,@ (P<0,01) and frm (P<0.01, Table 4,8), AniFals calving during the NBS had

sisnif'endy hish BCS d @npdcd to th6c elviis dufing LBs (2.62 veuos 2.60).

wftich L! dc problblc €@ of low rlprodlcrjrc cftici.my. Pr€pstum BCS ss the

hiBheir (2.9?) lrd during fst t*o nonrh3 p6lpd1!n i. wd de lw*r 12.65, P < 0.01J.

BCS negarively oftlatd with pl..cnt expuhion duraio. (r=.0.l?. P<0.05)

lnd PEI (r=-0.20, P<0.01, Table 4.13). Fig. 4.23 sho*s that BCS in rh. bufiales

r.suning 6t.us ws @E|antly higncr dar ihose failing ro resune cstr$ acrivhies. Th n

cl@ly sulg6ti th urdd 6.ld @nditio6 p@r heth @ndilion of b!flblds may be a
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key bdor for dEk lN eptuducdve .fici.ncy.

R.sul6 of this study @.firm rhe lindings of O$ro and Wrighr 1 192) and De

Rou.n .r 4/. ( 1994), who @rcludcd thar body coodition ar alvi.g signif'candy aff4red

posQ !m i.produdie perforDM in co*s. o'Ro!*e r, at (1991) rcpo.r.d thar cows

wirh BCS of > 8 hd a ona?rion 6rc 33t highd ihd thoF witn uE S 5 (st.I,
9). Buff.lc in p@r body 6di.ion lud i@rirc ovdia aid long p.riods of psrpdrum

amrrw (Jainudcn and wahab, r98?). Bhat.ru .r.t. (t9al rtoi.d rhar lhc co*cption

rard w.r€ signifi@ndy higher (8E.3t) fof buffd@ wiln Dodcrare body condhion.

scoring 2.5-3.5, than tor rem.l.s soring 1.2 (65.8%) or 4 5 (70.8%). Thc im€ruat ro

n^r postparNm 6trus ws signifionrlt shorr.r in nod€nte aM far tematcs (66.2 .nd

66.9 day!, Espativcly ) lhe ii thjn f.mal4 (7?.? day9. The *rujc period ol

'nod.rsE 
BCS fcnsl4 w signifi@ny rhort . (128.3 dayt rho f.r or rhjn ttm.les

(144. | .id 16a.5 &ys, etpocriEty). Dun. and Kdienb&h (t99o) ford that in @w,

wrft nodcrac 8CS. a prcpdom gaii in eiehr autred in 25% b.rG. cycliciry rhar

rhos€ l@in8 wight. I. cow wilh p@i BCS th. co*s gaining weiehl show€d 45%

AMlyris of dlla on 172 primjparols and 821 nllripdou @ws from Sj herds

shocrd thli 45 days afllr etving, 62% of.nidrls with good BCS wrc cyclinS,

mnpdcd wirl t0* of simals wnn a p@r BCS (Ory.r rl. t9E9).In spic of tow BCs

alv'ng, 67t ol rhc rhin @B thar gajncd wiehr b.foE @tving sho*.d csr$ by 60

days posrpdrun (Dunn ad MN, 1992). Richdds.rdt. (1989b) repo.r€d fiai anesfts

oeuned *hen non let:ting Hereford @w! t6. wcight a$d had a BCS orapproxiDarety

3.5 Gqlc l-9). Aneslrus B sdiat rj wilh a dcca. i. LH p!ts. CoitBdictjrrr |0
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ou. nndin8s, JoE .r./, (19E8) found hat Bcs at qlving did mr eff€l thc 
'nErvals

fron c.lving to tust sedie dd coMption, or nunb€rof iseninatio' per coneption

Thb ldk of rel*ionship nay be due to mainrcnane of consBni avetage BCS lalues

drouSh @nroll.d feding vhile during tle pr*nt study 1he aoimls were erpo6€d ro

vriarioN in BCS due !o lesml lnd nutrnional vrialoN during @ious tnn pcnods.

Thc findi'E ol dE prsnt slldy clarly sugget rh.t under 6eld 6ndnion, pdr

hdlrh condition of bufhlc (BCS < 2.75) n.y bc a t y fador fd low Eproductive

el6ci.my in (h. animals. Appr@h€s b improv. pr.- and pGtpartum nutrition of slch

aoimale sr. lik.ly b b. of Brel h€lp in ov.@ning the prcblen.

Calt s@klin3 duErion (carfsuaival) .wEg€d 26.40 + 5.5? days, ranging from

0 b 150.ltrBing s@kling dur.rion d.hy.d POI (r-0.19, p<0.01)a pEt(r=0.21,

P<0.01) and shon€ncd dunrion of dischag. of labia {r=-0.26). As $e etves w.E

allowcd to suctle Mo dm6 daily, il prcbably sutt d in dvee cffect on r.sunprion

or pospartun ov&iu &rivny be incr4ing pdtpartum ovulation aM errus inteNlts.

SlcklingduBrion sridulacd uterire involutionand improv.d @rc.prion r.rs (Fi8,4.3).

Sucklin8 wa E€d by rhc fsmcrs for mitk let down, lwi@ a d.y for

alprcxin.aly firc ninures @h rim. Undcr rhc @nvcniion l sys|.n rhc etv.s d€ mr

usd for hcd rcpldtunr dd thcn m.Mg.n.nt ir 8iv.D a lirtle atllnrion_ Our of . 5 I

calvcs born in rhc erperinenral hcrd, ooly E (15.59%) 6uld sunive beyoid tJo dats

while re r.st died or weie slauBhtered,.tthougtr some of$en w€re bon or oxle|eir

'nill 
prodr.cB. In 6. ordqh of rhe @lv.s,
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iDerios for nilL l.t down ar a d* 6le of 5lU i ra'neuldly, cx@ding$merimes

b 25jU.33 buffalG (64.7S) l@nilkcd with |he se of oxyt@in and ue of oxyt@i.

etrhaned llerine involurion. Orc injetion F day shorten.d whitc m inj4rio. or rwo

injetioE pd day ircrcd.d PEI (Fis. 4.2).

In asrenent with rhir sbrdy, ovdian cycticny B re,es.rbtbh.d dtjd in non_

suctl.<l rhan s@kl.d riv.r, s w[ s semp butfat6, (EtFouty a al. 19j6, EtFaA^ty

1960, Jainud*n aal. 1984). In Nili-Ravibuifatoes, Usnaiia at, t990) rcported $at

pdtp&tun inE als to ur.rinc iivolutioi, ejumpdo; of foUicutd develophent. fiEt ris.

nr milt prcg*Erore, fi6r patpabte 6pB loLum and firsr Brrus were toDger tor

lirired-suckled buffato.! rhan for mn{uckted buffales.

Simitdy, WiltiaDs,r ot. (1990) reporred rharonty Moor thrce suckies per day

w.rc requjred b dclay rhc euiie@ of pcpdrum 4ru in @ws, Th. detay due o
ruckring *a atuiburd ro .i$.r d inr.rf.cM wirh rh. rcte& of CnRH fton rhe hytc
hatamus or rhe inabihy of pnuifty gland ro r.spond app.ogrirt ty !o CnRH stin ulalion.

Weaning at bi.th r*utt d in resunplion ofovarian edvity Dy day lO !o 14 postpanum

which @!tud @incidcnty wi$ a Fasjent imrease in putelil. rcte.$ of LH bcrwen

day 7 and 14 pGrpamm (Cm|hd and ttafs. 1980). Frrly wdniig of @tves ,ioD

rackdng b4f6ws at day 30 p6rpuom, alon. or in @mbi@don wi$ horfrore lherapy,

reduced the PEI and imr*scd coneprion rares (Snirh and vin@r, 192),

Prolerir fi6 b.cn coNid€rert 4 . porcndrl antisoruoropE agcnr ncdialan8

pGrpanum acycticny in nd spei* and suppr.sion of protatin rdes by c8,54
(crScrypnne, a dopahinc .gonirt) bt@ked t&arion and eshbtishcd 6ty pospanum

ovulsrory cyct6 h huoan fcnal€ Gonand .r al. t975). w tram and Ra, (1980)
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blckedprol&tin rclsc incarly Ps9{tuh.o{s withCB-154 b th€v were uMble lo

change blmd goMdotopin come.dations or pctpdtur! i.teRals by this ltotmertalone.

willims (1990) sue3d.d thar I is fte s@tling srinulus it!.lf lhar strpprss

gonadoropin se(ion, r.lh.r rhd [igh prolactin @@nFatios drocia€d wid suckling.

4.3.3 Etf€ct of mllk Drodudion

Averaa. daily prodrciioD of4% fat-cor.c|.d milk (FCM) wa 14.50 + 0.20 ks

pe. aninal, ranginB fion 2 ro 35 Clabl.4,22). FCM m siSnifidn'ly efiered by

@lling period and frn (P<0.01) but noL by s.son of ih. y@ (Tablc 4.8). FCM w6

psniv€ly cqrelared wirh BCS (r=0,t6. P<0.01), inrake of crude proctn (r=0.12,

P=0.05) and n€8ativ.ly *i$ exBs inukc of crude prollii (r=-0.40, P<0.0t) and

meraboliable cftr8y C0.6J, P<0.01). h ws aho dfttacd pcirircly wnh e of

oryt@ii injerion fu nill le! dovn (r=0.15, P<0_0r). Th* r4utc sugg6! rhar

ploE n in|ale f.vorc milk producrion bur cress inhle of p.orein and lnergy adveety

effect nilk production. MoFover nilt production h ircr4ed by $e of cxogemus

oxytcin, probably by completely evacuation of thc udder

Tte a.irah cllving in 1he NBS sho{ert siSnifi@rly high.r oilk pro<lucrion

{P < 0.01) d ampdcd to rn6c dtvins durii8 Oc LBS ( lJ_26 vers$ t 3.6 | ke/day). h

w's p@bably thc highd BCS in de NBS rupporring rhe higb* mitk prcduction and

b€rter reproductive performan@. Mainllmrc€ of b.tte. body @ndiriotr s we s nigh€r

milk yield in $is srldy wa probabty duc to rh. f.cr rld buffatG 6 hotd $eir body

ondnion bc&r rh.n enlc urd.r sr.cscd @ndnioN (UndcRood cr at. t 982).

FCM wd signifiendy higher in slrls group s @npared benrus one. during
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de ficr t*o months pospartum (15,09 vesus 13.56lg/day, P<0.01, FiC.414)

Undcr ficld@nditioN in dany buffaloes 6ed in thh study, lacutinSanifrals e fed on

sane sale ift.specrive of th.n milk yicld and f..d rcquir.ment!. Incrding deghdable

potein/milk productioi Etio dere:Ied conc€ption htes (Table 4.26). Th€,efore n is

suggested thrl duc b less r.quircn.rF of nutrieols for miu( p.oducrion in the low

yielding bufhl@s d @hpdcd !o hi8h yielders. te detriDeoral .ff@t of exess in6ke

of crud. protcin on th. reproductivc FErforna@ of low yicld.ts w6 pronouned.

Detriment l effda of.x@s3 prcr.in iinlc on rcprcdelivc pcdorian@ hd akady

ban disus€d in Se.don 4.2.2 ofihis th6is.

In dE pre.t.tudy, FCM .orElacd pBilivcly wnh por (r=0.31, p<O.Ol).

Th* culB \uppon [E findings of Statrina and Htht6 rrgqr), who rc;Ed rhd

perlbrmrE or dairy wr wa efi@t.d wh.n .nnual yi.t& ftrc m@ rhaD 40(D I 400

kg. Naut./zr. (l9t) found rlEt Oc co@ption El.s *r€ signifiantly lower in mws

wirh malk yi.lds > 5000 kg (4?.tt) $.n in @s wirh yietds < 4000 kB {63.7*).

Mcclary (l9l) rcporr.d thir rcduc€d f.rririry in the high.ryi.ldins &iry @ws w6 nor

dr@tly rclzrrd to ircr..5cd milk yi.ld but rtt.r io toss of dy *cighl and body

@ndirion- InvcnigadoB i. buffato.s had indierld rhar t&larion nunb., and nit* yield

o€hr havc an advds cffet' on it', fcnitity (El_8.t.ty 1984). zia ul_Hanain (t981)

r€ported dar milk yicld in tc cyctic buff.tc. wd nor difi.rcot from non cyclic Niti

Ir app.aB thal high nitk yietd in buff.t@s protonged pGrpanum ovutarion.

Mo.eov€r proper pr.- and polprnur fccding wil n.tp i[ a aining hishcr scs aM

ma h'nrng pospartum milk producrior afit resumrtion ofolarian actility.

163



4.4 CONCLUSIONSANDRECOMMENDATIONS

4.4.r CONCLUSIONS

RelatioNhip or pr.- .nd pdqrnum nlt.itional ststus with rcprcductrve

pedbrhan@ ws sddied in NiliR.vi buff.las lndcr d. conv.ntiodl farding systen

in rhe North west Fro.tier provirce (NWFP) of Pekistln, Bed on rcsults of the studt,

$e lollowing conclusions can be nad€i

L Under the fleld conditions of NWFP the normalbreeding seer (NBS) for Nili

Ravi bufialcs is autunn and wiitcr {hilc low brc.diig so. (LBS) is sprins

3.

). NBS s6 aeiat d wilh hi8hcr body @idnion s@rc (BCS), hisher in€L ol

n hboliubl. c.ogy (ME)and zarc.lowc, inrakc of dude prcEin (CP), CP:ME
tini

ntio, ph6ph@3 and @pF., low srum rr.! and/mit* prcs6crore telels.

P6p64un utfire invohtaon inrarl (PUt) as dclay€d by ircr.ased tN in BCS

30 dats po6Fanum, high€r m.SBium i.ulc and btood elcilm teEls.

d€@€d ii|.r. of CP, CPIME 6tjo, elciun, phGphorus, zjrc and coDper and

bloo<l magBium levcls, Administr tioo oforyt@in inj@riotu fornilk lerdown

hdlemd PUI. The delayed ut iin invoturion Bllr.d in a detayed resuEption of

p6lPdum ovd'an rctlvny.

Duing rh€ pcpaturn pcriod of l50days, esrrus resumplion@crred in 68.63%

animals, while 31.37% bufidd remairEd anBrrous. The overa nean for

posFdum 6rus inl.Nat (PEt) w3 59.03 d.ys and rhal of pGpatun ovulation

interval (POl) w6 r@rdcd a 59,37 dars. Eitrur elcnls conprircd 43.91t

dulatory 4|rus, 4.6 % anovutabry 6rus.5t,I% sile 6rusi 29.4% or silenr
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5.

1.

8,

duhrioi! occuiied in lhe NBS.nd ?0 6in the LBS calvctr'

Oprioun BCS, g@l!r rlE! 2.75 on s4.1. of I io 5. supporad highcr niR yield

atd t4lI.d in dliq r6unDtiod of pdpd n 6EUr divity.

Er6s innt. or cP is oa of ftc nqj{r fanors @ributirs ro d.l.y in dE oNt

of ovdian !.rivity. wilh th. in @ing ndo of i *c of dcgadablc proEin /
nilt prodrction, onepdon nt s linerly d4r4sed. Bufsloe! rcsumins 4rruscw
had . n.ltw/drio of ll.9-12.2 g/M, v.Bw 10.7-13.1 g/MJ fc lh@ m

@ming i o aEq.

HUIEr CP lnd elciun inEr. Bulr.d in highd erun tu.. .nd tow Frum

c.l.iun l.vcb Bp€rively, phich in rum se ss@i.rrd with hcsrrus. .

Srcklins drr.tion enhanc.d utldne invohtim but del.y.d po.eson ovutarion.
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4.{.2 RECOMMENT'ATIONS

B$.d on nndings of thi study, th. following @mn€'dations €n b' Dad'

inpr@.meot of rQroducdve perforn.ne of drnv buffalmr dnds 6eld conditions

I Seoality of rcproduclion may b. minimiad by adoplitg prcper pr._ ,rd

pdrpdrtun ft.dang sratc9i6, ro thi.rc BCS (> 2-?5) during d€ LBS atrd

hinini4 h.5r sr* du.iig rhe tbt sunner mon$s. This would hat.n ucri*

invohtion and rcsumprion of ovaian acriviry.

3.

2. FadinS bufialcs acordin8 lo lhcir mainte@@ dd productDn rcquiremcns

sill.Nure efiicicntexploiBtioD of production polential of the animals. Exc*sivc

r..ding or degnrt ble pdein sholld b. avoided lo cunail ns dererimeiul eff4rs

on r.p,lduction- P.o$in suppl.h..!r rh@ld b. aelyz€d reguldly. lbr runinal

S.rum n.trbolic a.d mituol prc1it6 Ed inrNive iov*rigadons s. $ar then

rol€ $ indiqro^ ofnurritio@tand f.rtitiry slaru beomes norc clqr.

Adoprion of prcper oll wonin8 ehedul. would a@leral. urerirc iivoturiotr

during |hc n^1 no n posrp&tun, which in turn would eDure 6lier rslmption

of ovarian acdviry and sve a lot of milk l6t drough qtf srcktiig.
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CITAPTER 5

STJMMARY

Reproductile p.rfoo.n@ of diiry snd Sq|np bufirloes undd vius8e @nditio6.

is lov due ro substadad n.mgcncnt and inbalair€d nutritioMl 3latu!' trrking rhe

fming a non prcnubb busics. Stdies w.E.ond@tcd to invBtig.t! th€ rehtioBhiP

of p.r- ant lostplron NititioD.l sll!$ qit! EPrcducriv. p.rfom,m in Nili-Bnvi

bufialG ude. th. @nv.ntioml fminS ststch in th. Nonn_Wer Frcdi'r Proli@

Fihy oE pcetut! buffllc w@ scl.ci.d !1!.!cn priqr. fArms in dE C€nfal

valet of l,[sFP- Thce dimk scE Do.ilotld ion wo no!6s PEFmn o 6ve

no lll pcQamn, for .xpllsion of pl...nr., dieltg. of lochir' .riE 
'lvolution

(PUI), posp.rn|s owhion (POI) aid 61i. isEry.l OED' pmducliot of 4% rat

@rc€d nilt (FCM), dill Prcsc.t eE LEk (MPL) .!d bodt 6;didon sG (Bcs)

Fc€.t mplcs *rc @llelld fotuShny !d $.lyr.d for dry nn r, rsh ctutb prci.in

(cP), cdtt fib.r, cthd durct, copFr, ti!., phcPboN' crlciM arl ngBiM

lev.k ud dry mtnr deSndibility. M.l:boliabL cerg, (ME) vd@ of fe'ds ard

nuFidr rcquircndt! for t!. buff.lG qcrc calculst d. Blood mpLs v.rc cl,U.cr.d rl

fomighdy sad.l! &d $$y.tl for 8l@r. uEA prccrn. calcium. mgrcsiun and

IlE read valuc tor PtI intcrvd {as 34 30 + 1,33 d.ys Ut rirc iNoludon

conplcted widin 35 &ys in 55.0% buff.l@s, within 50 diys in 85 0% and within 74

d.,3 in atl bufial@. PUI iniwrl was posilivclv @rtlaLd with Pl&e al d'liverv

dur4ion, p€pcrtum body w.igh and lo$ in BCS 30 drvs Po'lpqnun' I rt' of CP
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CP/IVE r.lio, 6ld@, phcpLotu. ziE tld coPPd cltLd E$tirclv. whil. hllEim

pGnively, with PUI itrcsal. S6E c.lcim coEnmrkr clat d P6itivclv, whiL

tugEsiu *Sarively, wilh PUI ifi.n.l PUl i €m.l Egrrively coftLt d wirh

fcquelry of usc of oxtt@in. Both PBI and POI werc p$itiv€ly corclatcd wnh PUI

During 150 day! postpantn, 68.63 % butralcs qee Ioud in e$rus .nd 3l 37 %

eidl6 amin d a6iru. Thc otcEll |lw for PEI wd 69.03 a 6 03 d!y3 ard POI

w$ 59.37 + 4.?6 d!ys. Ilc lypd of sFt! cvdc w.c ob*fled i,c owlarory strus

(43.996), .molatory esror (4.6 %) .!d siLfi 6ttu5 (51 1%) Abot 62.1 t or the obr

29 owlarory .stos dents @ut€d itr rcmal btcdine so. (NBs, Augusl to Jmuarv)

@lv€r!, whilc 37.9% itr lo* b@diig sosotr (LBs, Febru4y io July) crlvcs silen

owlatio! w&t idcntificd 6 lhe nost pnv.lent cProduc[ve prcbLn, 29.4 % of tr. ca!.s

cdine i! $. NBS cdv6 ard 70,6% in lh. LBS c.lv6.

TIE N6ll Itfu for MPL ed 1,37 i 0.17 oe/Dr' MPL ea high.r it NBs

qlv€B (1.9? I 0.30 e/ml) itd LBs c.lvcB (0.6E t 0 08 ng/ml) For24 titirrnd 11

semrd cstos cycb 1ne avenge lcncll was 20.0 d.ys .nd 23 6 tLvs, E3pcctivelv MPL

sched to lh. lowcsr lcvcls on th€ d., of csrrus (0 10 .g/ol). Owl.tion w.s indio0ed

by . rie in pbg6t rcE levels whkh tach.d to its Pclt o ilay ? In Gtrus buff.les

MPL tlMilrd oenrty low ald i! pESdnr bofi.lGlb6. lcrcls Emi!.d > 1.0

B!ffalcs c.lving duing tb. NBS h.d lhori.r PEI lh@ LBS c.lvcis Highcsl

trMbd of cstu .vents weE @od.d in N$m (39 86%), fotlov.d bv 3um€r

6r.16%), sprjng (18.83%) add wbtcr (10.15%). MPL mi.€d at bel l.vck durin8

Mry io July, stlrt.d risla up 10 Fcbru.ry !d .ha delin d This ftti wa !lmo$

opF iG .o oEt of atoG?t ric hFndtc in !h. Egion B.tEr p.rfo':rl!@ of
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bufirle duiog 6c NDs sd alwirt d eith nininM irtat€ of cP, lMihuln fujlrke

or ME Ntxt loq CP,fvtE €1io. Calciw int lc v.5 hig!.. in NAS clrrcG rhln LBs

olvc6. PhdphoNs .Id coppq ioake in thc bsfidB cdv4 duing NBS va8 lowe'

lh.r t!0!. calvinS rnuing LBs. zis iDt t ws highest i! dom, followcd by spring,

wi .r ald tmm.r, In tne b[fftlc qlvin8 du.iry t!. NBS eM Slao* lcv.k wcc

tis!.r (P<o.ol) snd eM prcl.i! (P<0 05), un! (P<0 01)' elcim (P<0.01).nd

MgGiM Lvcls tcld€d to :tfui! lmr (P < O 0l) rhd tboe c.rting dlr[g tb. LBS'

Bcs r.rdcd to i*qe ftom Julv 6w$d @hi!g to its paL in ctiobcr .nd then

de(limd up @ June.

rhc ov€nU ned for ME int ke was 41 70 a 0 25 MCaUdav ME iMke

cocl.l.d wih BCS, .xpulsio of pl4na ad dlcharg. of lochb ltFglin8 ME intake

abotc r.quiErc! . rEd!.ed POl. PBp$tum MEI int t ws biClE in c$r$ SrouP &an

rh€ aE$ru or (42.34 veM 3? 24 Mctldrv P<0.0r). cP ifl& sho*td 
' 
!M

vrlu of L82 t 0.47 ke/day and @ftlatc! politiv.lv with sdn !d lcv'h' pluntt

expulsion .tu[tion, PEI, POI rnd re8.tiv.ly with PUI CP/ME ndo Eltrd positivclv

wilh milk pro<luclio! and neeativ.ly wirh BCS Th. esd$ animtls h'd a Fuow anl

alDo0l coNtanr nlio O1 9-12 2 gMJ) gbit tlE estu aniF']s brd a wid€lv

fircnuting oE (lo-?-l3 r g/MD D.g d$L prct in ilrrle (DPl) @ 1 32 + 0 01

kg/d!y. Wilh thc irFsing DPL'FCM dtio' dr.plid ac datr$d'

Th. ovcrrll |lt@ valw for etun 8l@e co@ ratios in buftles w6 5t'80

I O.?l nU/loo ftn, Tne ovdalt tud vlluc for snd prcicin levels wd E3 50 t 0 62

g/1OOO ml. ScM pdein l€vels reg.liv.lv coftlat d with POI Serum Pote'n

edcnt!.ti@ i@sed gBtualv postparn n ild th. Lvels in astrus bltfal@s rever

ElclEd 60o. of .sus os. Tb. otnll 'ld FM !c @rlhdon wa 38 90 a

169



L 30 hr/100 ml and corelar.d positlv.ly {ith i.rlke of CP, DP, PEI rld }Ol. Atusms

animls had tigh6 s€lm urc. cofenlrarioB (46.00 m/100 rnl) a omparEd ro rhoe

6@ing catrus wiilir 45, 45-74 and 75-150 dlys pGtpdtm, sboviry rnd advw

cffci of higld eM ue l*L on Eproductiv. p.rfort)'.@ in b!fid@,

Tb. ovcnll l'fu EIE for c.lci@ i!l:L * lm.4 I 1-60 g/d.y, CltciM

ini*. d.c@.cd sem cddM !.d phosphou @rir6ri6 aod PUI hll ituc$.d

?OL C.lcim inr.ke itr amiiu .nimls w$ bglEr th:n .hN @bing inro csrrus.

CalciM i ate wa6 abovc dF rcquiFmcnk wilh a m.u vrlue of 43.80 a L66 g/d!,.

ThcFfoF dE irc@in8 qlciuB int!*. qa ftso€i.cd wi.h rlEcssirB Epr<tucriv.

p.rfomnc in buifrlG. M6 $m c.lciM lry.ls ws 7,23 + 0. t4 mC/100 ml md

wa @rl.cd pGitively with sM gl@o€c, proain..d plG?botu lev.k dn ifirt.

of zia ar! ES.iively wirh inirt of qlciM, tugBiu ald phcphou. Fm teo

not lB prpdrn m !o f@ donrh! pcpdron, 5.M cic@ lercls mi*d corst$dy

hi8lEr ir dE buffdG tlsmitrg qtrus th6 dre .m!!. oB.

'IrF I!)@ ogEliM id.t ss 33.?0 :t 0.26 g/day ad w$ 15% hich{ thrtr

thc NalioEl R6€,r.h Comil, USA (NRC) drdatd Rquietunis. l..rarii8

nrSrcsiun intalc &.rca&d $m elcium ard mrSrEsim lcvcls and ie@ed scrum

phospnorus Lv€ls. Ma8lesiu tualc prelong.d plrce.! dclivcry dDdon, PUI .nd POI,

whil. shorcn d duti,o! of l@hir, AliD.lt beoning prcg@t bad ls mgrsiun

ilalc s @np.r!d to t@pEgr!.d .!idb (34,9 v.N 32.2 g/&y, P<0.01).

M.8Fid idtrtc wd bie!.r in .Br!u eitut dn 6t!u rnipts (34 8 vcms 33 4

dd!y. P<0.05). Thls Mln6iu ifirL hAd e advce .ffdt d EPr$dEtivc

p.rfom'G, prcb.bly du€ lo iG inllle $orc Fquircne s. Mtu for erun magBium

lev€h q4 26.40 1 0.57 ms^000 dl hd c@lat {t posilively *irh mn protcini !rca,
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MEi rL.id POI ud cgnircly rith PUI. Tb. b{f.lc b€.dirg prSml hd lowr

Fm mgE3im Lv.b l[an Fn-pcgnant oM (P<0.01).

Pho6phoN idlt .vaaged 38.40 1 0,,10 g/d.y ald @elat d rclatlv.ly sirh

sM pholphoN ard calciu lcvcb. Ph$photu inrre prclolgcd plac. . delivcry

duEtion rnd POI .rd sbon r.d Pt'I. t!. n.3n lem pnos?torus levcl wa 5.44 t
0. 12 E8/100 El ad corclar.d pciriv€ly witl i.tu pror.h, erciu .!d lm Lvcts

MEiirrl rndplx.rtroqlli@durio!. Po|.pruD tupbo6ptoru,@@mdos

w.c hiSlEr in .sEu. Srdp a obpaFd to .!E!lr$ gftrp. Tlte ndo ol i rrc of CrlP

rargcd fiob 0,7 to 6.4. fte iftqlin8 r|tio wr! r!@ialed with d€l.y.d owl.riot

S.M Cr/P ndo vui.d ftom 0.4 to 3.5 !.d with t[c ntio ftm 0,4 ro 2,0, Epoductiv€

p.rfo@ wa optiM bot highd ndo iion 2.1 to 3.5 wa 8ssbr.d withj,olongcd

PEI. POI r'n bw @BDriotr nc.

Th. av.ngc i.iale of zir *$ I l3E.?0 + ?.53 Ddday whic! w$ 12,5t highcr

th.! NRC Fqdr.Gnrs. Zir inr.t wrs ofrbad positively with *M cAlci@.rd

m.SEsium md fgatiEly vith plosphorus ler.ls. It5 i|r.lte rsu'd i! ircr.ed

pl@no cxpulsiotr dundon and lehh db.h!rg. dd dccMled PUI ald POL rh. oe.nll

av.68c vrlc fo. ilialc of coppd e!5 224.m t 3.60 be/day which ea 40* highcr

tt6 NRC rlquitlDds. lE1BirB colpa i.i&c deas.d sM pbospho s lc'cls.

PUI atrd POL

nE ovc6l rEnge rd BCS *.! iou.d to b. 2-72 + 0.02. BCS posnivcly

corcl.rcd qith FcM ad eg.rivcly with $ctling dmrion, plMia cxpuhion dlnriotr

and PEL The prcpffim ECS wa paidv.ly coftl ed {ith p$tpatnim lo$ of BCS and

FCM. BCS in t[. b!fi.16 MirS cslius wa @Endly higlE th|D rhos. friling lo

l!5l@ posp.roD 6fta acliv(r. sucuirg duntiotr.veng€d 26.r|0 I 5.57 d.ys
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In Fairy luctlitrt lnltuio! d.lrrld pOI .nd pEI.!d rtonc.€d dunrion of disctrac

of loctD. A5 E swi!.t of .rtf w6 acodpeied by rrc riM eUtn8, ir p,ohbty

EddLd io ldvcn !fret on r6rhDrion of poq.turm orui.l divitt. AErS. (||ity

prcd@don of FCM wB 14.50 t 0.20 t rd.y. CpI flvor.d pcM bur cx@s irnrt of

CP .rd ME rd\,.rFty .f&.a.d FCM. FCM ws signiftrdr, bidd i! G.du edll' l!.tr
@srrG oa duri.g r!. fir& rwo n@rh! Fsqtum (p<0.01). FcM Dosirlv.h

t dy b. @Eludct rbt dtl@r .!d wilrd c@dn . bE dilg se.so. for

buffales in NWFP. B€rcr Epmdctivc pcrfomfir! w$ llsirat witll hi8!.r BCS

dn inb of Mq d.lircty ttu inr.&. of cp ud dicnb, loE Dt@d uq .nd

highc. nill prog$tu Lvcts. Reproductiv€ FrforrfiM ws ldvcBcty cfrei.d by

highq inbt . of Cp in low }[:|(li.g bufhtocs, Erc€ar innt of UB .n t Cp d.cr!.&
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