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ABSTRACT 

The eJJect oj nutrition on the occurrence of reprodudlve disorders differs according 

to the plane of nutritiort. type WId SOurces of nuirients. as well as the managemental 

status q( the an/mats. 1llis investigation WU,<> carried out on 70 pregnant Ho/seem F'nc· 

stan cows aged 3-6 years old. The cows tuel~ divided info :.1 groups, Group A. included 

3S cows and wcreJed a properly fomwlated mUon 28.00 Kg/ head /day.l(1I' dry preg

narTL cow wWI. a reduced dfei.wy cation· alllon difference (OCAD). Group B. illcluded .15 

cows and were Jed 26.00 Kg formulated rationl head/day for Q dry pregnant cow 

wifl! n sligltliy elevated lx.:AD. The rows in bolh groups were ohsemed unlft parturi

tion and D;(ter parturltfr:m lhey were examined uilrasonographlmUy twice wceklv Jor 9 

weeks to JoliOUJ up uterine inootuttofl and ovatianJtndings. [)(Ita mncerning the [lost

partum reproductive performance (uterine fnvolution.Jirst eSinlS. open days. fInd COil" 

ception ,'(lle ) U.'/er€ recorded. Pregnancy diagnosis was done rectally 60 days post 

breeding Hsing a proved fertile bulL Blood samples u}cre taken tWlce wee'kl!J ./O/' fJ 

week~. bCS;{Hnfng 7 days postparlwnJor progesterone assay. 

&I"urn progesterone level showed a sigllUkant rise in animals !'It group A fItfUl those 

in group n starttngJrom the second u..'CCk postpariwn. 

Animals in group A shotoc-U a stgnytoont (p «: 0.01) reduction in days from calving 10 

utcnm: inf'olHtion (%J.85±2.54 Vs, 37.67±4.65J as indicated by ultnL">onograpi!icexam

Ination, days to first eslnL'i (58.87±6,54 Vs. 87.98.±9.82J . number oj services per con

ception (1.67±O.54 Vs. 3 21±O.87J and open dwJs (87.76-9.75 Vs. 122.63±3.65). Group 

A showed a higher conceptuu:m rote than group B ( 8m6 Vs, 54.25% J. 

It couid be condruled that careful adjustment of the rate of anilmlC salt supplemen

tation ill dry cow diets may support proper functioning of both ea and energy H'gulato" 

ry s~/slem so that optimal health is achieved in Ow pertfJartum period. 
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INTRODUCTION 

, ,The efjed of nutrition on the occurrence of reproductive disorders dlIIers according to the 

plane of nutrition, type and sources of nutrients as well as the managemental status o\" ihe anl~ 

mals. 

Although the plane of nutrition and nutritional deficiency in addttion to the managemental 

status of the ani.mals play an Important role In the reproductive performance. the Ignorance of 

dairymen about the nutrillon and management of their herds specially during late gestatiun pe

riod and early postpartul{l period may le.c'1d to the appcaram:c of some rcprodtlt'livc dis{wdcrs as 

abortion. stillbirth, vaginal prolapse. dystocia. retaIned placenta. mCirHls. cystic nValY, mastiUs. 

claw affections and metabolic disorders as milk fever. Association omong these reprodueUve dis· 

ordcrs has been widely studied in dairy cattle (Breden and Odegaard, 1996; Cwavas et at. 

1996 and Gent et aI .• 1998). 

Besides Iremendous changes tn energy and protein flux a,round the time of calving, pcripar

tum cows at!5o experience large changes in milleral element dynamics, Dally body tnrnover of 

c:llejum changes from tog in non lactating cows to greater than :.-sOg In laeLc1.tlng cows (Horst et 

al., 1997), Almost 7rn6 of the affected multiparous cows In three commercl.al farms ill Florldll. 

Colorado and Wisconsin sullcred from dlnh.:al or subclinical hypocalcaemia at c~llvlng, aHhouJ!h 

only 80'HI exhibited clJnlcal hypocalcaemia. I.e. milk fever (Be.ede 1995). I3ccause caktum has a 

role in smooth muscle function hypocalcaemia at calVing 1s a predisposing factor for dystoci.n. 

prolapsed uterus. retained placenta and early metl1tis (Grohn et aI •• 1989). 

Decreasing the dietru:,' caUon~anion diiTcrenee (DeAD: ml1Hequivalcnls [(Na+K) • ICI+SJI /100g 

or dry maHer ~lJM"} durIng Ute last 3-4 weeks before calving can hove bcnelletal ell<:cLs on s)'s,

temic aCid-base status. Ca metabolism, peripartUlll he,.1.1th and postpartum productive and re

productive Jl~rrormance (Horst et aI •• 1994), 

To reduce the severity or hypocalcaemia tn peripartum cows, anionic salls are sometimes led 

to cows during the dry period (Horst et at .. 19:97), Anionic salts are deflned as salt~ that are 

higher in negatively charged fixed anions Cl and S relative to the positively cbargcd ('~,llnns Na 

and K, These four lons are important components In the ('quatlon for dIetary cation-anion difler

enee (DCAD) IOant et aI •• 19981. 

High crude protein (CP) intake has been implicated in Incrca.<;lng days to first ovulation due to 

Interactions v.1th reproductive health dlSOIders (Carroll et at .• 1988). 

Two gro~s factors have been linked to tile number of days between ca.lvlng and nonnaJ ovari-

an activ!ly of healthy cows, amount of nutrients delivered for the cows and quantIty of milk pro-
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dllced (Whitmore et al .. 1974). Estimallng energy balance eombines these two factors into a 

po!>siblc assessment of the homeorrhctk :;>tatc of the animal. UsIng 13 cows Butler et at, (1981) 

fOlllld that energy balanee during lhe ill's\ 20 days of lactation was related inversely (~O.60) to 

days to normal ovulation. 

The purpose of this study was to evah:mte the efllelenC')' of aiterlllg DCAD, energy and protdll 

Intake on some postpartum reproouetive performance of dairy cows. 

MATERlALAND METHODS 

Animals; This study W.1S carried out on 70 pregnant Holstein Friesian ('ows in <I plivalc 

farm, Dakahlia Governorate. Egypt. TIlese animals aged 3-6 years old and were kcpi in an OjWlI 

yard. All cows werc received circular prophylacti{'. treatmcnt agaInst Internal and extern".! pal"rl

sites. in addiHon to vacdnaUon against lhc endemic diseases, The eows were milkt'd mechani

cally three limes dally. The animals were allocated inlo two experImental groups. 

Group A: induded 35 cows and wen:.' Jed a properly jormulalcd mUon 28.00kglhcml/dny IiII' 

dry prcj!mmt cow {table l}. The formulation of ration wa~ done accordJng to {ilc NatiOllal 1I:c

search COllllt'iI (NRC, 1989). 

Group B : included 35 eows and were fed 26.00kg formulated ration/head/day !fli"' (hy preg

nllllt cow [table 0. 

The feeding ration analysis: All basal feed ingredienls oIT(""'l-cd to the investtgated llnill1ais 

wl:re analY:lCd (table 2J according to Willis (1960), 

Dietary cation - anoin difference (DeAD): TI.e inter relationshIp among d\eLary mlcrOHiUlel'

als [DCAD) was evaluated in (he basal did of the dry and tadaUnJ.l cows ae(:ordlng 10 Byers 

(1992). 

The cow!' under jnvef;tlgallon were observed until parturition, After parturitIon all ('Ows were 

examincd ultrasonographieally twice weekly lor 9 weeks to ~.dlow up uterine involution and oval'

lan finding"". Ultrasongraphic examination was conducted by real-lime B~ and M·mode uHmso~ 

Ilngraphy w.jll~ linear rt'Ctal 5 MHz acrordlng {o Pierson and Glntht:r (1988) unli! t'olllp1cic 

uterine involutiou was acbieved. Ovaries were examined 3.<!cording to Pierson and Ginther 

(1988) uSing trans rectal 7.5 MHz probe to identity only 2mm follicles which eQuId be mnnUored 

clearly due to the resolntion of the used apparatus used {Ultrascan 50, Mltsubishi. Japan) will!'!, 

C(1~jppc<1 wilh a printer (Sony. Japan). 

Data concerning thc postpartum rcproductive performan(;c {ulerine involuUon, firsl p(lslpar· 

tum estnlS. days (lpen, number of scrvkes per conception and ronccptlon ratel were rfX'ul"dcd, 
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Preglum<ey diagnosis was dune tectally 60 days post breeding usIng a proved fertUe buH. 

Blood sampUng: Blood sampies were obtained from each cow by puncture of the Jugular vein 

twice wt..'Ckty lot 9 weeks starting 7 days postpartum. The blood samples were <>enhiluged ill 

3000 r.p.m. fot 20 minuies and only clear non-hemolysed sera were harvested and kept at ·200c 

unli} progesterone was rneasllred aceording to assay system deserlhcd by Naber et aI. (l999). 

StaUatlca.l analysis: The results were represented as mean ± SD. Statistical analysis of ill(' 

results was (''{mducted aecordJng to Snedecor and Cochran {1982J. 

RESULTS 

The dietary components for dI}' pregnant cows as well as DCAD are presented In lable 2, The 

table showed Ihat the dietary concentrations of crude proteIn offcred to cows was 1 L34 atHl 

]4.91%, the: net energy (Mcal/Kg) was 1.34 and 1.68, the nlleJum was 0,35 and 0,940}, and ille 

phosphorus was. 0.29 and 0.43% for dry pregnant cows In groups A and B. l"esp<'ctivdy. The 

DeAD of diet offered to dry pregnant cows wa.s 278 and 358 mcq/Kg In groups A and n. tcspcc~ 

tively. 

Table 3 showed semrn progesterone level In A and B grmlps duriug 9 weeks postpartum. The 

results showed Significant variations among the 2 groups starting from the 2nd we(:k postpar~ 

turn. 

Tabie 4: presented the effect of DeAD. energy and protein intake on the postpat'tul11 repro

ductive perfol'numce. Tbe postpartum reproductive performance sho\\-ed a stgnlOcant (p<O.O I) 

vartaUon bctwecn both groups, Cows in group A exhibitcd a slgnHlcant (P<O,Ol) roollt'tlon ill 

days frurtl c~lving to uterine Involution (fig. 1 and 2;, days to Orst estrus (FIg, 3)' numbers of 

sc:rv:lces per conception and open days. Morcover. the conception rate was greaUy higher i.n cows 

of W"oup A than in B {800/a Vs. 54.29%}. 

DISCUSSlON AND CONCLUSION 

Aftcr calvIng and during the period of milk production and energy deOclem:y, the utems. 

ovary. hypothalamus and pltultary of cows undergo a process of tet:'Overy and rebuHdilig for es

tablishment of subsequent pr~ancy, This period is cbaractertzed by hormonal maturation of 

the pituitary and hypothalamus (Mett. 1987), morphologka) and hiStological ehanges in the 

uterus {Marion and Gler. 1968) and estabiishment of new tollieular populations on the ovary 

leading to tlrst ovulation (Savio et aI •• 1990). Magnitudc of energy deficiency (negallve energy 

balance} scems to affect these pmcesses or funIcular ;:erowth and development leadln~ to Ilrsl 0\'-
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ulation. Thi& may occur by a conlbioatJon of events assoeiafe,d With ncgative enerl{Y balance lrl~ 

eluding changes In eirculatlng concentration of hormones and metabolites as wen as Interaction 

of higher bI'"din ecnters with the hypothalamus and pituitary. 111e end result 1s that rows In mosi 

negative balance are most likely to remaIn anestrus (Staplee and. Thatcher. 1990), 

Butler et al .• (1981) found that postpartum rows have ilrst uvulaUon about 10 days alter 

they have n~ached tbelr most negative enrrgy balance. Therefore. the sooner postpartum cows 

being consuming enough feed "so that they begtn to retum toward true energy balance" the 

sooner they will have their first ovulation and being cyeUng. 

VWa-Gody et al.~ (1989) found that progesterone concentrAtion of the firsl estrous (yde aOcr 

calving were similar for COWS experienClng different levels of negative energy balancc. HoweVer. 

by the 2nd and 3rd estrous cycles, cows have greatest ne.gaLIve energy balance had aloo the Inw~ 

est progesterone concentratJon. 

Bdtt (l992) showed that there is no immediate eflect of negative energy balance on pmgesle~ 

rone secretion by the corpus luleuru. At least 40~60 days arc rcqukcd before progesteronc Is l~

duced. 

Fertility of rows that experinee sever negative energy balance during early lactation may be 

compromised partially by reduced steroidogenic capacity of the corpus luteum that deVelops lat

er in lactation. 

Progesterone production by the corpus luleum Indirectly causes ovulatory follide~ 10 stop 

growing and &tradually disappear. since eontinued growth of th{'se follicles ean not be supported 

by low cont~enlnH1ons of IAi eaused by progesterone suppression. This lunctlonal tUrllO\'Cr of till~ 

lIeJes ensures emergence of a new healthy folllde at time of corpu:o;. luteum regression and 01'1\

mlzes for good reproductlve pertonnance. 

Under conditions of low serum progesterone eoncenlraUons. the dominant lblUdes does not 

undergo rcgl"'Csslon but instead conUnues to grm.v. In our investigation, the serum prog<"'Slerone 

concentration nse and become greater than Ingl 011 from the 4th week postparlum, This 0(> 

curred only dnring the 7th week In group B. The Increase In progesterone eOncentration 1n group 

A was followed by sustained increase during the oext weeks whereas In group D the lnl're8sc to 

progesterone level in weeks after the 7th week. was undetectable and gradual. This Ind«'.de!ol 11m! 

even throu~h the cows in group A have a lower energy balance and protein. they return earlier 

to cyclleity than cows In group B. 

This may Ix attributed to Ute reduced DeAD. Decreasing the dietary eatlon~anlon dlfferencc 

"DCAD~ during the last 3 to 4 wecks beforc calving can have bcnellelaJ dfcds on systcmk at-'Id-

Mansour«. Vet. Med. J. Vol. V. No.1. 2003 



A. 0 .• Hegab and H* A •• Amer 
192 

base status, Ca, m,etabollsm. pertpartuUl health and postpartum prodUCtive and rcproductlvc 

pf'rfonnanl:e (Oetzel et al .• 1988 and Tucker et al.. 19tH). 

Also. Detzel et aI •• (1988) found that dietary Ca Intake did oot aflecl scn.llll eon('cntraUun of 

Inor";HTli(' call-hliH (iCa), bill that higher dictary ea concentration with oegaUve DCAD lowered 

Ihe incidence of hypocalcacmia. 

Byers (1992) recommended that the reduced DeAD of diets for dry cows. reduced the Inrl~ 

dene!! of milk fever. Beede (1992) and Oeuel et aL,{t988) reported that serum concenLrations 

of ionIzed Ca tor cows fed diets supplemented with anionIc salts were higher than rows fed con

trol dIets. presumably because of the moblUzaUon of ea from the intestinal tract and Its emdent 

absorption, These responses are claimed to eliminate clinical and subclinIcal hypocaJcilcrnia In 

parlurient cov.-'S and consequently to reduce the uterine involution period. days to firM estrus 

an.l days open and hence to improve the conception rate & redudng the number of scrv1ccs f1:" 

ql.lJrt.'d IlK {"a(~h conception (Beede 1992), " 
, , ' 

Thu~ iI \'mlld be concluded that can.·fut adJustmelll or Ule rate of aniunlc sail sllpplcll!cl1la~ 

Hon in dry cow diets support proper functioning of both Ca and energy regulatory systems so 

thnt obtlmal health is achieved in t~~ p~ripartum pertod. 
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~ __ Tahle (!l£ Cnml.?tlSi~~f total m~ ra~.2!1 (TMR) fOr d!1...er~gnant cow~: 

I L. TMR (Kg) on fted basis'--__ 
Ingredient (kg)' I ---~ .. 

'_~_~ ___________ . I Group ~_~ Group B 

Forages: 

• Bat7>eem 
• Com silage 

• Wheat straw 

• Barseem hay 
Concentrates: 

• Corn grain 

• Corn gtuten 

• Soy bean meal 

• Linseed meal 
• Cotton seed meal 

• Whole cotton seed 

• Molasses 
• Protected fat (I) 

• Limestone 

• Sodium di1.msic Phosphate 

• Sod. chloride 

3.07 

13.06 

752 

1.00 

0.50 

1.08 

0.75 

0.50 

0.50 

8.00 

10,23 

1.00 

2.70 

0,50 

1.02 

0.46 

0.46 

0.46 

0.90 

0.09 

0.06 

0.06 

• Sod. Bicarb, 0.02 

• Vitamin premix (2) 0,02 

• Micromineral prelT!ix (3) 0.01 0.01 \ 
'0.01 om 

~o!al feed in"keJ.!'~ ___ . __ :_-_.---L.l! -_.._.. !8.00c-____ ._2~.;;;- 1 
{l) Protected fat (magnabac): prcpared by Norcl Company. Spain. 

(2) Vitamin premix: prepared by Muitivita Company to provide 6000 1.u, 
Vit. A.. 1250 tu. Vito D3 and 20 mg vit E. provide. 

(3) Micromlnero1 premix: prepared by Multivita Company to provide 50 
ppm In, 45ppm Mn, 40ppm Fe, lOppm CIl, O.6ppm J. 03 Se and 0.2 
ppm Co. 
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T3bae (2)~ Dietary cOIliptlnent and dietary ClItion-anion difference 
(DeAD) for dry J.Jr't211lint cows. 

, 
Nutrient -/. 

, 
GronoA Grotto B , , ...................... _" , 

Crude ptotein (o/udry matter) 1134 14.97 

Undegl1)dab~e protein intake, 3L37 34.14 

Degradable protein intake 66.88 65,02 

Total digesla.blc nutrients 60.<5 61},67 

Net energy (McalJKg} 1.32 L68 
, 

Neutral detergent fiber 54.38 3U8 

Acid detergent fiber lH7 2[.81 

Non fibrous carbohydrates 22,22 38.11 

Carciurn 0.J5 0.94 

Phosphorus 0.29 0.43 

Magnesium 0.21 0.26 

Potassium L32 1.47 

Sodium 0,11 0.25 

Chloride 0.23 0.42 

.Sul~hur 0.21 0.20 

DeAD (meg/Kg) 218 358 
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,Table.J)): Effect of QCAD, energy anti pro-!ein intake Of) serutt! .. £'~2~em!le levet 

! Wet!ks T----- rrog~~er!?nerlev('1 (ngfml) 

>-_____ ~.---~roup ~.~~. ~ .. _~up B_. ___ .~_ 

I'tw O.518:tO,231 0.585±0.27S 

4~w 

51t. W 

0.567 ± 0.24::;· 

0.5&0 j::O.240·* 

1.047± 1.546' 

1.410± l.J64" 

6th w 2.251 ± 1.532'· 

0.476 ± 0.223 

0.615 ± 0.228 

0.623 ± 0.227 

OS34 ±0.201 

0.819 ± 0.639 

1" w' 3.768 ± 1.559" . LO] 1 ± 1.126 

glhw 2A69±L461·.·. 1 L4J2±1.45l 

ijh w 3 .-'--~_-.l. __ . 2.493 ± I c.~._.---1 __ ~_~ ± 1.300_.~ __ 

,. Significunt variation at P< 0,05 

.. Significant variatlon at P< 00, I 

Tabte (4): EtIect of DeAD, energy and protein intake nn postpartum reproo!lclive 
perfonnance .. _____ .. ___ ._ .. __ _ [-_ .. - . 

Parameter 

Days from calving to uterine involution 

Days to first estrus 

Numbers of services per conception 

! days Open 

2J.~~U"2":"4-.. -+-···· J;;;:;:65 ~l 
58Jt7 ± 654" 8798 + 9 82 

1.61±O,54" 3o~I:O.~7 I 
81.76±9,7S" 122,63±3.65 

~~nception :::.a~'e..:(:..%..:) ___ _ _L---",80",.O"O"(n,,-~-=2,,,8)'--L----,5e:4.,..2c'9 (_n~_1_9)_1 

Data are expressed as Mean ± S. D. 

on"" number of pregnant cows 

•• Significant variation at P< 0,01" 
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€A] First wc('1< postpatum. 

(C) Third week posJpatum. (D) Fourth week posLpall1ill. 

Figure 1 : lJllrasoTlographic images from calvIng till complete uterine involuatiol1 in ('OWS of the 

group IA) Note thc echogcnlC'Hy ()f uterine wall and utelinc contents. 
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H '1 

IIIIIIO! It:. 

(A) FIrst wC('.k postpatun:, (8) Scnlllti week po~!pajl1ll\. (e) 'l1tird Wl't"K pn"'lpilIIllH. 

(D) Fourth week pORtpallim. (E) FUlh week postpatutn, (F) Sixth w{'t"k post patum. 

FIgure 2 : llllrusonographi(' images rrum t'HIving Ull eomplctc lIierine lnvoluaUon ill n)ws of the 

f:!rOHp (B). Note the delaycd dccrease 1n utcrine wan thickness than ('(]ws in group tAl, 

Marl.$Oura. Vet, Med. J. Vol. v. No.1. 2003 
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Figure 3 : Hypoechoic growing follicle upon the ovary few 

days before estrus in both groups. 

198 
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