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ABSTRACT

Dairy farms (1, 2, 3 and 4) of the intensive management

system were selected. They are located 50 KM south of

Khartoum state in a semi-arid zone.

The effect of management on some fertility parameters,

blood metabolites and minerals were investigated. Changes in

blood metabolites with stage of lactation were also monitored.

Other parameters studied were body weight, body condition

score at calving.

The results revealed that days to first P4 rise after calving

[\m\ number of services per conception (NSPC) were lower in

(he farms contained the cross-bred (Fresian X Zebu) compared

to the farm contained the pure Frcsian breed. The pure Fresian

cows showed heavier weights ami less body score at calving

compared to the cross breed. Blood metabolites reflected the

nutritional status of the dairy cows under study, plasma total

protein, albumin, globulin, urea and glucose did not show

significant changes either between farms or in response, to

kiclationai stages. However, high levels of globulins might

indicate inflammation due to some diseases such as mastitis,

metritis and lameness. Plasma level of calcium and phosphorous

did not change significantly either between farms or due to

stages of lactation.
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INTRODUCTION

The livestock sector in Sudan is characterized by specific features

which limit its contribution in the country overall wealth. Most

important are:

(a) Ninety percent (90%) of the livestock is owned by nomads moving all
the year round in search of water and naturally growing vegetation.
Consequently the process of benefiting from the surplus milk becomes
very difficult. Moreover, the process of introducing modern husbandry
technique is also difficult if not impossible.

(b) With the except of Kenana and Butana cattle types most of the
Sudanese types are of poor genetic make-up as for milk production. The
available statistics regarding dairy as general is very scant and poor.

(c) Some social habits and traditions in most regions of Sudan contradicts
the utilization of livestock to examine the economical return from this
sector, number of animals is more important than quality, due to its
association with prestige.

(d) Most economic planners seem to believe that valuable return from

livestock sector could only come from export of live animals and meat

only, so considerable portion goes to the facilitation of movement of live

animals for export.

The population of Khartoum province has been estimated to be over

five millions. Milk is a very important component of people's food in

many parts of Sudan. Surplus is fermented into robe (buttermilk) or

skimmed to produce ghee (butteroil). In spile of the huge potential

resources for milk production in the Sudan, actual supply of milk and milk

products lags behind consumption and demand. The urban areas seem to

be most affected by this problem.

Milk supply to Khartoum Province has several resources, the main

contribution comes from dairy companies and private farms around the

cily. The area cultivated for fodder.is about 20,000 feddans and the daily

milk production is about 30,000 liters from 2208 cows. However, the

above figures show some instability due to the high cost of concentrate,

high cost of fertilizers and spare parts. A small percent of milk supply to



Khartoum Province comes from co-operative schemes and small holder

farms. This is due to the widespread of artificial insemination and

importation of foreign breeds, most of the farmers in the peri-urban areas

of Khartoum own crossbred cows which if well exploited will increase

(heir production dramatically.

The present work was thus initiated with the objective to investigate
1 ir.ajor constraints that would affect dairy cows productivity as indicated by

i)!ooii metabolites and resumption of ovarian cyclicity following

pnriiii'ition.



CH AFTER ONE

LITERATURE REVIEW

1.1 Metabolic Profiles

1.1.1 Concept

The technique of metabolic profiles was first used in the late 1960's

;:i 1 he United kingdom ( Payne at al, 1970). It was not widely taken up al

!hal lime because there was loo little information on the way in which

biochemical values reflected die! and because the importance of

interpretation at farm level was not appreciated.

The technique is based on an assessment of blood chemistry,

comparing results from a sample o[ cows in a herd with those of the

normal population so that metabolic problems in the herd can be detected.

fPayne at al, 1973. Payne and Coworkers in 1970 were the first to

propose specitlc normal or baseline ranges for diagnosis (Payne et al.,

1970;. These were based on analysis of samples of jugular blood from

2-100 cows in 13 herds that were thought to be following good feeding and

management practices. Others developed the use of metabolic profiles

(c.ii. Blowcry a[ a[ 1973). The Dairy Herd Health and Productivity

Services (DHHPS) (Kelly el al., 1988) started in 1977 it currently

involves metabolic profiles as the basis for its activities. During this time

the use of metabolic profiles has been developed and refined and a series

of general operating principles established to enable its full potential

benefits to be realized.

1.1.2 Uses of Metabolic Profiles

The whole aim of metabolic profile is to stop a situation arising

which is harmful in terms of production, economics or health. This could

be achieved by identifying and investigating developing situations before

they have had the chance to cause measurable changes in productivity and

so preventive action can be taken to stop or minimize deleterious effects.

Also metabolic profiles technique is believed to be the most quick and

earlier test for indication of how the diet is adequate in terms of energy,

3



proteins, minerals and trace elements compared to other techniques e.g.

body weight change, monitoring milk yield and others.

If carried out with care metabolic profiles can show if something is

wrong, if something is about to go wrong. What is the best and /or most

economic solution. Khanmas el a! (1990) reported that routine analysis of

blood profiles allows prediction of metabolic diseases several days before

signs become apparent. Measurement of blood parameters can be useful lo

os;;>,i;i!e. energy (glucose, noncstcrificd fatty acids and (riglycerides) and

proteins (urea and albumin) (Pcllelier cl a/. , 1985; Bcrtoni cl a!., I99'l).

! iowevcr, Kruif cl al (1992) stated that metabolic profile test could be of"

limited value in diagnosing fertility problems of herds.

1.1.3 Methodology

To achieve the aims and bcncfils~of metabolic profiles technique it is

essential to follow a number of rules :-

1.1.3.1 Correct blood test timing

Because of biochemical variations associated with feeding

i( is essential to allow a suitable time to elapse before blood sampling:

i. 1-2 hours after a supplementary concentrate feed, with forages the

delay in sampling is less important,

ii. 2 weeks after a major dietary change; this will permit the rumen to

develop to its maximum efficiency in digestion.

iii. 1 -2 hours if the cows are kept for long periods without access to

forages and then fed forages.

1.1.3.2 Correct cow selection

Selection the right cows for testing is a vital area. Failure to do this

can lend to the discovery of optimum biochemical values in a herd with

nutritional problem demonstrable by other means.

The most important group of cows to be tested are those in early

lactation. They should be between 10 and 20 days calved. This is because

it is the most important phase nutritional and the most likely to show

biochemical variation. Tests carried closer to calving (before 10 days)

may reflect the disturbance of calving rather than nutrition. If tested later

(after 20 days) the process of adaptation may be underway and a



significant nulritional constraint missed. This group should be compared

with a group well into lactation ( 100 days or more calved) should be in

energy balance. By- this means it is possible to judge if abnormal

measurements relate to prandial effects rather than to dietary adequacy. If

only early lactation cows have abnormal results and cows of similar

performance in mid-lactation have not, then the adequacy of the die! is

motioned If all those in early and mid-lactation have abnormal resulls

rlicn praiulial miluenec is likely on blood levels.

CnTHip of dry cows sliouid also be tested as many productivity

problems have their origin in (he dry period. The best time is within (he

last week or so of pregnancy, ft is useful to compare this group with a

group with a month or more to go to calving.

1.1.3.3 Using background Information

In interpretation of the results, it is essential to decide if the results
are optimum or abnormal for the specific case under study e. g.:

a. Cows with different milk yields.

b. Those receiving supplementary feeds.

c. Raily lactation vs mid lactation.

To achieve this it is needed to accompany blood samples with

records of cow identity e.g. calving date, condition score, body weight,

milk yield etc.

1.2 Blood glucose

Glucose is the only sugar normally found in the blood, which is
stored in Ihc form of its polymer glycogen. Normally glycogen is found
only in the intracelluiar form whereas glucose is found in the extracellular
fluids (Coles, 1967).

1.2.1 Blood glucose sources in the ruminants

Blood glucose in the ruminants are derived principally from

gluconeogenic of amino acids, propionate, lactic acid and to a lesser extent

butyric acid. (Coles, 1967; Heitman el al. 1973) propionate derived from

rumen fermentation is considered to be the major gluconeogenic

precursors in fed ruminants ( Young ct a/., 1965) . The liver and to a lesser

extent the kidneys are the only endogenous sources of blood glucose. The



liver is the most important as it can both remove and supply glucose to the
blood as well as been capable of synthesizing it from amino acids and fatty
;icius fragments ( Coles, 1967).

1.2.2 The effect of diet on blood glucose level

Blood glucose level is significantly affected by the type of diet and

level of feeding (Bcnsadoim, 1962). Blood glucose level were found to be

higher in enives fed milk or milk solids (85 mg/100 ml) compared to those

fed grain and hay mixture (67 mg/100 m!) (John and Many, 1963). Jenny

(1974), found that cows fed rations containing 85% grain showed

significantly higher glucose level than those fed rations containing 35%

grain at mid-lactation. Similarly, cows fed on pasture alone showed higher

glucose levels (Pelletier et al. 1990). Preston and Ndumbe (1961). using

12 weeks old calves, demonstrated that blood sugar concentrations

increased after a feeding of milk and then fell rapidly to normal levels,

whereas feeding dried grass showed no change in blood glucose level.

With concentrates there was a depression to a minimum value then a

gradual rise 3 hours post feeding . Khanmas et al (1990), found thai

concentration of plasma glucose was decreased when energy intake was

low until the cow mobilizes fat resulting in increased kctone bodies and

volatile fatty acids.

Level of intake and physical form of the diet were observed to
significantly affect (he blood glucose levels. Bensadoun et al (1962)
showed that, lambs on high and medium levels of intake had significantly

higher plasma glucose (73.5 mg/100 ml) compared to those fed low levels

of intake (61.7 mg/100 ml). Similarly cows at different levels of feeding

(100, 75, 25% of ad-lib ) showed higher glucose level with ad-lib feeding

followed by medium and low levels of feeding (Fisher et al, 1975).

1.2.3 The effect of stage of lactation

Several workers have demonstrated that blood glucose to be

influenced by the stage of lactation (Mansfield et al. 1996) the stage of

early lactation was characterized by shortages in supply of energy

(Kroupova, 1983) as glucose level was found to be lower in early lactation

compared to mid and late lactation (Lee et al., 1978; Pelletier, 1985;

Sasaki, 1994).



1.2.4 The effect of Age

Generally blood glucose level declines with age (Ndumbc el al.,

1064, Wood el al., 1071; Si em cl al., 1971). New bom ruminants

exhibited a blood glucose level which declines with the advancement of

;ij\- (Reid, l()53; IlewcN, I974). This (rend was adribtilcd lo the functional

development of the rumen and the shift in diet from milk to hay (Mcandlcs

'a;u! Dve. 1050) or could be associated with Ihc reduction in insulin

so.TdioM. (Reid 1053 &. kronfeld. 1057).

i.3 ISIood urea

1.3.1 Protein metabolism in ruminants

Proteins are degraded in the rumen by the action of microorganisms

and as a result ammonia and volatile fatty acids arc produced (McDonald,

1954; McDonald and Hall, 1957).

Ammonia is the chief endproduct of protein hydrolysis in the rumen

(I'lshazly 1958). Part of which is absorbed via the portal system and is

converted to urea in the liver (Lewis, 1060). The ammonia absorbed from

the digestive tract is very efficiently converted by the liver into urea and

should therefore reflect dietary stains of the animal ( Cizuk, 1973). A

relation between rumen ammonia and blood urea after administration of

various proteins was first established by Lewis (1957) and confirmed by

others (Tagari cl a/., 1964). The rumen ammonia often varies widely

throughout the day depending on the feeding regime and feed quality. This

variation appears to be partly reflected on blood urea content but with

varying delays and with less marked values, i.e. the blood urea

concentration was reflected only by high peaks in the rumen ammonia

(Ci/.uk, 1973). A significant correlation ( r = 0.909) was shown to exist

between blood urea nitrogen (BUN) and amount of nitrogen retained

which justifies the use of BUN as an index of protein utilization (Tagari el

r//., 1964).

1. 3. 2 Factors affecting level of blood Urea

1.3.2. 1. Level of nitrogen intake

Blood urea nitrogen is highly dependent on the level of nitrogen

inl.ike. Kumar el al (1980) used Mariana x Holcstein calves to study the



effect of 2 levels of dietary crude protein (normal and low) on the plasma

uroii nitrogen, PUN, found a positive con-elation between the level of

dicinry cnide proieiii (CP) and (he plasma urea nitrogen. The BUN was

high ( \{).2 - 26.-12 ing/ 100 ml) in calves that received Ihc normal dietary

CP bul low (I 1.76 - 19.66 mg/ 100 ml) in those receiving low dietary CP

similar results were observed in sheep fed high (16%) and Low (8%) CP

levels. (I.-ivans vi al., 1986). Studies with British Frcsian calves given

different crude protein levels ( 12, 15 or 18% CP) showed that BUN

increased linearly with the increase in dietary CP levels (Leibholz (1970)

and Kang, 1973). Davis el al (1980) used Hariana X Ayrchire steers to

study Ihc effect of two sources of CP. (cotton seed cake and soya bean

meal) and two levels of CP (1.3% and 15% CP) on the concentration of

Bl IN, found that sources of protein had no significant effect on blood urea

nitrogen concentration. However, BUN levels of the steers receiving 13%

CP were lower than those receiving 15% CP diet. In studies with lambs it

was shown that N source had a significant effect on BUN, lambs fed urea

as N source showed higher BUN level than those fed soya bean level

(Preston r/r//., 1965).

Comparing leguminous and non-leguminous forage, Abu Akkada

and Osman (1967), found that BUN was higher in rams fed leguminous

than those fed non-leguminous forages which could be contributed to the

higher N content in the legumes. Pcllcticr (1985) stated that blood N

tended to increase in cows consuming higher levels of CP in the diet and

particularly for ones on pastures. Dairy cows on pastures receiving high

fertilizers ( 494 kg/ha) showed higher BUN levels lhan those on pastures

receiving low levels of fertilizers ( 272 kg/ha) (O'Farrel el al., 1986).

1.3. 2. 2 Other factors

The BUN is also affected by age, pregnancy, season and fasting.

Lane and Cambpell, (1966) using Guernsey cows reported that

BUN decreased with age and pregnancy. Moreover, it was shown to be

higher at birth compared to 24 hours post-partum in crossbred calves. Me

Murry a I al (1978). Seasonal changes showed a significant (PO.05) peak

in spring, whereas, low values were observed in winter (Lane and

Campbell, 1966).

S



1.4 Blood proteins

The plasma proteins help lo maintain normal blood pressure, they

affect the solubility of carbohydrates, lipids and other substances which

held in solution in the plasma. Globulins provide antibodies especially

gamma globulin. Plasma protein transport calcium and phosphorus and

other substances in the blood by the attachment to the albumin which

accounted for nearly 80% of the colloidal osmolic pressure. (Swenson,

ITi)). In cow the level of total protein was found to be 7.6g/100 nil

(Swenson, 1970). Similarly, Payne ct al (1970) reported 7.1 ± 1 gm/100

ml. While optimum values for albumin were over 3g/100 ml (Whitaker,

1995, Payne ct al (1970), reported 3.3 ± 0.6 g/100 ml. Low levels

rcfleclcd liver health or poor supply of amino acids. Globulins are part of

body defense formed in response to chronic inflammation. A normal value,

was about 5 g/100 ml (Whitaker, 1995) although other workers reported a

lower value (3.8 ± 1.2) (Payne at al., 1970).

1'CITO ct al (1985) using 2 groups of 18 Fresian cows given diets

without and with 2 kg whole cotton seed replacing 2 kg concentrates,

found that- total protein level was significantly higher in cows given diets

without cotton seed compared to those feed cotton seeds (7.79 vs 7.53

g/100'ml). Palo ct al (1993) used 2 groups of cows: group 1 given diets

supplemented with milk replacer consisting of 75.5% dried skim milk

(350 g/cow/day), the other group supplemented with coconut expeller (450

g/covv/day) results showed that albumin level in the blood was significantly

higher during mid lactation (102 ± 3.48 days from calving) in the first

group compared to the second.

Season of the year was found to affect the level of the protein in the
blood. Gonzalez el al (1996) found that the concentration of albumin and
globulin were higher in winter compared to summer. Similarly Lee ct al

(197S) observed a decrease in albumin plasma level during summer,
i lowcver Payne ct al (1974) observed the reverse.

Total protein was found to increase significantly after parturition in

dairy cows (Florcs ct of., 1990) and also at early lactation (Pclletier ct al.,

1985). Generally it was observed that total proteins, albumin and globulin



serum lewis to decrease in cows kepi under Imdiiionnl husbandry system

lli;)ii lluisc kept in large intensive system (Shiy/.peck el n!., 1985).

I. 5. Blood minerals

1.5. 1. Calcium (Ca)

Ca is one of the most important macro minerals found in the animal

body. With phosphorus Ca is classified as one of the structural

components of the skeleton. About 99% the Ca stored in the animal body

is in the skeleton as a constituent of bone and teeth (Schucttc and

Linkswiler, 198-1). Ca is essential for skeletal formation, normal blood

clotting, rhythmic heart action, neuromuscular excitability, enzyme

activation and permeability of membranes. (McDowell el a/., 1993).

1.5. 2 Level of blood calcium

Normal plasma Ca concentration was found to be about 9.3 ± 0.5

mg/ 100 ml in cattle as determined by Payne el al (1970). However,

Arthcr and Martin, (1973), reported 10 mg/ 100 ml. Variations in blood Ca

arc small expect in the immediate peri-parturient period and have no

relationship with dietary intake due to the strong homeostatic control

mechanism. (Whitaker, 1995).

1. 5. 3-Phosphorous (P)

As with Ca, the most important function of P is as a component of

the skeleton. About 80% of P content is in the skeleton. P is a component

of phospholipids which are essential in lipid transport and metabolism as

well as cell membrane structure. P functions in energy metabolism as

component of adenosine mono-phosphate (AMP), adenosinc di- phosphate

(ADP), adenosine tri-phosphate (ATP) and creatinine phosphate (Church

and Pond, 1988). P is also essential for proper functioning of rumen micro-

organisms especially those which digest plant cellulose. (Leng, 1990).

1.5.4 Level of biood phosphorous

The optimum range of plasma phosphorous is between 4.3 and 7.6

mg/]00 ml as published by Whitakcr, (1995). Payne el ai, (1970) reported

5-1 ±0.9 mu/ iOOmi.
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1. 5. 5 Dietary requirement of calcium and phosphorus

Maternal demands for Cn find I' are increases during pregnancy and

laclalion as a result ofthe additional requirements for foetus and for milk

(Twardock et a/., 1973). Rajccvic el of (1995). Found that cows which

daily produced 17-25 kg milk required daily 4.48 to 5.48 g/ kg DM Ca and
3.5 lo 3.9 g/kg DM. P.

i. 5. (> Influence of"dietary contents on Ca and I* concentrations

Mineral supplementation was lo affect Ca and P concentrations in

the blood, these observation were taken from the study in Holcstien cows

in their second and third lactation grazed on guinea grass and given a

concentrate twice daily with and without a mineral supplement. Mineral

supplement was shown to increase Ca concentration in blood (Vijchulala

el a/., 1994). On the other hand maintaining lactating cows on low Ca diet

for 21 days, significantly reduced plasma Ca concentration as compared to

non-lactating ones (FJizabcth el a/., 1987). Adequate supplementation with

vitamin D showed that dietary intake of Ca to be not related to serum level

of Ca (Dunham el a/., 1971). Inorganic P was found to increase with high

energy cficts (8.1 vs 6.2 mg/ 100 ml) during early stage of lactation in dairy

baffalocs. (Bertoni da/., 1994).

I. 5. 7 The effect of Physiological status

'flic concentration of minerals in the blood of cattle are reported to

vary with the age of the animal, stage of pregnancy, milk yield,

management factors and seasons of the year (Rowlands el a/., 1974;

Kitchcnham at a/., 1975). In a study carried to determine the effect of age

on blood minerals of Ayrshire cattle, it was shown that inorganic

phosphorous decreased (Wiener el a/., 1980). Phosphorous and calcium

were measured in blood plasma of 12 black Bengal goats at different

stages of pregnancy and lactation. Ca and P were found to be significantly

higher in pregnancy than in lactation, plasma Ca was significantly higher in

early than in late pregnancy and in late than in early lactation (Uddin and

Ahmed, 1984). During the later stage of pregnancy and during lactation the

concentration of Ca in the plasma was reduced. (Halloran and Dcluca,

19X0). Similarly it was shown thai during lactation Ca was transferred

from Ihc plasma ink) milk with the result that Ca concentration dropped.
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(Toverud el al., 1976 and Baliantine and Herben, 1989). Furthermore
when examining the metabolic pro Hie, in the plasma of dairy cows before
and after parturition it was found that Ca increased significantly by 1.2 mg/
100 ml and the Ca: P ratio by 0.4 after parturition. (Fiores el al., 1990)

1.6 Factors affecting fertility

1.6.1 Nutrition

The influence of nutrition on reproduction begins early in the animal
life ;is the plane of nutrition in young animals can nffect the age at: which
they reach puberty. In cattle puberty occurs at particular live-weight or
body size rather than at a fixed age (McDonald, 1995). This was
confirmed by the findings of Sorenson el al. (1959) who used 3-5 days old
Molcstcin heifers calves raised on 3 levels of nutrition. It was shown that
although there were considerable differences in age at puberty between the
three treatments, differences in liveweight and body size were much
smaller.

In mature animal. Holroyd el al (1983) compared the reproductive

efficiency of beef cattle raised on native grass in Australia with another

group of cows grazed on pastures. Fertilized legumes had better

conception rates than those grazed on native grasses. Similar results were

obtained by Espillat el a! (1979) in cows on improved pastures where

conception rate was higher in pastures.

Nutrition plays an important part in the initiation of post-partum

ovarian activity, low intake of energy and an imbalance in dietary protein

arc more common factors causing post-partum anoestrus (Surerda and

Vadnarc, 1987). High yielding dairy cows may remain in negative energy

balance for the first 70 days of lactation (Villa-Godoy et al., 1988)

specially during the first 2-3 weeks where energy deficit is at its greatest

and which is positively correlated with the interval to first ovulation

(Butler and Smith, 1989). On the other hand cows at a better energy status

nl 7 nnd 14 days after calving showed shorter interval to onset of ovarian

cyclicity and had higher conception rate (WTiitaker, 1993). In quantitative

terms (he delay in ovulation is about 0.7 day for each increase of IMJ in

the average daily deficit over the first twenty days of lactation.
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Depending on the extend of their degradation in the rumen, dietary

protein supplements may modify this relationship. For example

undegraded protein that enhance milk yield and therefore stimulate the

mobilization of body fat in early lactation would be expected to increase

(he energy deficit and delay rcbrccding accordingly. (Carroll et r//., 1988).

Highly dcgradablc proteins may also delay rcbrccding due to the toxic

•clicc! of ammonia and its metabolites on gametes and / or the embryo

(i crguson and Challupa, 1989).

1.6.2 Breed

Linares el al (1974) compared the reproductive efficiency of Criollo

and Brahman cows in Venezuela observed that, conception rates were

markedly affected by breed. Brahman cows had higher conception rates

than Criollos. Madalena ct al (1976) in Mexico when comparing Zebu

with Charolais crossbred cows observed that more of the Charoiais

crossbred showed oestrus (26%) and conceived (31.4%) by 180 days post-

partum over Zebu cows.

Similarly, the breed effect on reproductive performance had been

demonstrated in by comparing Molestcins, Jerseys and Tlarianas in India.

Belter conception rates were obtained in cows of European breeds than in

those of Indian breeds corresponding values being 52, 50 and 43%

respectively also Mariana cows had a higher culling rate (51.4%) than

cither of the European breeds averaging 29%. (Anand and Baiaine 1981).

Mcnedez ct al (1976) analyzed over 162700 inseminants in Cuba, found

that the overall conception rates to first insemination were 63.7% for

llolestcin crossbred, 46.2% for purebred Holcstcin and 59% for Zebu

cattle.

1.6.3 Body condition score

Body condition is an indicator of the amount of body reserves stored

in a dairy cow (fat and muscle) resulted for her milk production feed intake

and overall health. However, body condition scoring (BCS) system have

been developed to enable accurate and objective judgment of the body

condition (Pmil, 199*5). Several authors have described methods of

allocating scone or index of body condition. In the United States, dairy

cows were given a BCS based on a five-points scales outlined



by Wildman el al (1982). Emaciated cows are scored 1; thin cows 2;
average cows 3; fat cows 4; and obese cows 5. The one to nine (1 -9) point
system of BCS can accurately described a cows level of body reserves at
any given time in the production cycle Dunn ct al (1983) showed that all
measures of body fat were highly correlated ( = 0.86) with one-to-nine
point system of BCS. For each reduction in body condition (equivalent
•to 53 kg body lipid) duration of anoestrus was found to be extended to 43
d;ivs (Wright el al., 1987).

Lasso. Melcndc/. and Scofficld (1983), working with Holestcin in

the humid tropics of Mexico, adopted score 1 to 6 (from very thin to very

fat) for their experimental animals, they found that cows with score 5 or 6

were superior milk producers, whereas in the case of reproductive ability,

the cows with condition scoring of 3-4 had the best performance. Similarly

VanNiekerk (1982), in South Africa, found that only 8% of inseminated

cows with an average scoring of 1.5 would produce a calf; this percentage

increased to 43% at score 2 and 70% at score 3 but beyond score 3

reproductive efficiency diminished. Also he reported that the interval from

the start of the mating season to parturition decreased from 316 to 293

days as the condition of the cow improved.

1.6.4 Number of services per conception

Number of services per conception (NSPC) is one of the
measurements for reproductive efficiency. It is a better measure of fertility
status although it does not include reasons for heifers and cows that fail to
conceive. The Ideal NSPC would be 1 per conception. However it
depends on detection of heat at the proper time.

In Sudan EL Amin (1969) reported that NSPC of Sudan indigenous

dairy cattle at the University of Khartoum Farm was 1.5. In India

Bhatnagar el aj (1982) reported NSPC of 1.6 ± 0.08 for Tharparker cows.

El Amin et al (1981) showed that the NSPC for Red Butana cows and

cross-bred cows with Frezian blood was 2.6, with non-significant

differences between the breed groups. Sid Ahmed (1986) in his study on

different crossbred grades of Frczian, Ayrshire and Guernsey showed thai

the overall mean of NSPC of the herd was 1.52 ± 0.04. In Ethiopia,

Albcrro (1983) showed that NSPC for Frczian x Zebu crossbred and Zebu



heifers wns 1.8 ±1.1 and 2.0 ± 1.2 respectively with significant effect of

breed.

Jaiswal ct a] (1979) in India found that the NSPC for Frczian /

\ lariana. Brown Swiss x Mariana and Jersey x Mariana were 2.47, 2.48

and 2.28 respectively. While Kaushik el al (1979) revealed that the NSPC

lor crossberd Frcsian X Zebu, Brown Swiss X Zebu and Jersey X Zebu

were 1.87, 2.4-1 and 2.21 respectively.

In Iraq. I'ayez el al (1976) showed thai the NSPC for imported

lYesian callle and their locally born daughters were 1.6 and 1.3

respectively. Other workers experimenting with the same breed and their

daughters found that NSPC to be 2.32 and 3.1 respectively (Martine et al,

1982), and in Sudan Ibrahim (1990) reported 1.13 and 1.23 for the two

groups respectively.

1.6.5 Body weight

The fact that body weight changes that occurred in mature dairy

cows during lactation has been known for many years (Youdan and King,

(1977), but little significance was attached to these changes .

It has been, shown that cows which lost least weight after calving

and were gaining weight at the lime of service had a higher chance of

conception to first service than oilier cows , exhibiting a slow recovery of

body weight during early lactation (McCiure (1991). Cows losing weight

around the time of mating have been shown to be less likely to conceive

than those gaining weight (Sherifudden el al .,1990).

Similarly, King (1968) found that, 98 Ayreshire cows gained weight

over the service period had a 77.6 % conception rate to first service

whereas, 81 cows which lost weight had only a 16 % conception rate to

first services .On the other hand Boyd (1972) demonstrated a beneficial

effect of body weight gain on fertility rate , but the result were not

stalistically significant.

Furthermore, Wiltbank ( 1962 , 1964) and Youdan and King, 1977)

demonstrated that cows which were gaining weight over the service

period had a higher percentage of successful services than did those cows

which were losing weight, also demonstrated that the cows which were
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gaining weight had a smaller number of services/ conception. However ,
highest pregnancy rate (78%) were recorded in heifers that gained weight
and were in medium on pojw condition at insemination , but for cows
losing weight, the pregnancy rate dropped to 46% (Baishya , et al., 1982).
The interaction between height and body weight might have an antagonist
effect on yield and fertility ; tall heavy first lactating cows showed lower
pregnancy rates at first service (Oded , and Ephraim (1993). Furthermore,
in Friesian heifers age at puberty decreased by 0.77 days for each
additional 0.45 kg body weight at 6 months of age and by 0.36 days for
each additional 0.45 kg body weight between 6 and 12 month of age
(Wiltabank eta]. ,1964)

From the start of lactation onwards , the cows required adequate
amount of body reserves in order to achieve the energy balance until day
90 where the dry matter intake ( DMI ) is relatively sufficient to meet the
cows nutritional requirement.

After day 90 DMI should remain at a relatively high level resulting
in positive energy balance thus the weight lost at the beginning of lactation
are restored and cow gains body weight(Paul ,1995).

1.7 Milk progesterone profile
In a normal cycle, Progesterone is produced by the corpus lutium

after ovulation, and its concentration rises with the continued luteal
function. When conception occurs, the corpus lutium is maintained and the
concentration of progesterone remains elevated at day 21. If conception
fails leuteolysis occurs and progesterone declines rapidly followed by
oestrus, ovulation and the next oestrus cycle. The measurement of
progesterone is therefore a specific indication of luteal function and has
been widely utilized in reproductive performance assessment (Freymark et
al, 1986).

During oestrus progesterone measurement can be used as a means of
confirming oestrus on the basis that levels in blood and milk should be
basal at the time of service; high concentrations indicate errors in heat
detection. This is a useful method for assessing the extent of lost
inseminations in the field Artificial Insemination (Al) programmes.
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Further application of progesterone measurement would be for
confirming clinical diagnosis of pathological conditions such as cystic
ovaries (Perera etal, 1986).

For pregnancy progesterone measurement in milk at 22- 26 days
after AI or natural mating can be used as an early test for pregnancy. The
accuracy of this method for pregnancy test were estimated by the Milk
Marketing Board of England and Wales to be 95-99% in diagnosing non-
pregnant cows i.e. negative diagnosis and 70- 90% in diagnosing pregnant
cows i.e. positive diagnosis (Freymark et al, 1986).

However, Dazhi etal.(1986) observed positive and negative accuracy
of 86.4% and 94.2% respectively. While -Perera'tl^86)Tecorded 70 and
95% accuracy. The false positives are usually those with embryonic deaths,
cystic ovaries, pyometra or services during the luteal phase.

Blood samples collected from heifers on day O, 5- 7, 9- 11 and 13-
15 after AI showed that plasma progesterone concentrations 6-days after
insemination were higher in pregnant than in non-pregnant heifers, the
differences being significant in day 10 after AI (Komoto et al, 1991).
Measurement of milk progesterone around oestrus and postpartum period
showed levels of < 2 ng / mL during the first 15 days after calving which
increased to 17 ng / mL around day 26 after calving (Seida, 1992).
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CHAPTER TWfO

MATERIALS AND METHODS

; This study was carried out during July-August 1997. Four farms

located in a peri urban area of Khartoum were studied. Farm 1, 2 and 3

contained crosses (Zebu x Fresian). Farm 4 contained purebred Fresian.

2.1 Knvironmcnt

All farms used in this study were located within the semi-arid zone

of the Sudan. The two major seasons of the year are the rainy season

(May-September) and the dry season (October-April) Temperature are

high during summer (max: 42, min: 29°C) and very warm during winter

(max: 25, min: 18°C) .( ^eJr^Uy oJ. *W>* •> * - ^

2.2 Farm management

Animals in all farms were kept under intensive system with zero

grazing. Green fodder was given ad libitum, but their types varied with

availability in the market which in turn was affected by season. During

summer (Abu 70) was offered, during winter leguminous forages mainly

Mcrficago saliva (Lucerne) were offered. Concentrates were offered a( (he

time of milking.

The whole quantity of fodder and concentrates was divided into two

equally meals one offered in the morning and the other in the afternoon.

Adequate water supply was offered from wells dug near the farm. The

cows were hand milked twice a day at 04.00 and 14.00 .̂ The calves were

allowed to suckle a few minutes for let down of milk and again for 15

minutes after milking to suckle what was left in the udder. Calves were

weaned naturally at ages ranging from 3-6 months.

All farms practiced natural mating, for this purpose a pure Fresian

I lolesticn bull was kept in each farm. Heifers were kept in separate pens

and were not served until they showed two successive signs of oestnis.

Routine disease prevention included annual vaccination against

kinder pest and dewonning was done at three monthly intervals. Spraying

against ectoparasites was not regular.
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' The dairy housing consisted of a shade structure constructed with
iron bars, partially roofed with sloped corrugated and galvanized zinc
cover. The animals were earth bedded except for farms and 1 and 4 where
the floor was made of concrete cement.
2. 2.1. Farm 1

The animal housing covered an area of 120 X 400 m2 it was
divided into three equal partitions. A total of 64 animals were kept in this
farm all of which were crossbred except for two Frezians.
2. 2. 2. Farm 2

A total of 25 dairy cows were accommodated in shed 40 X 30 m2
. All cows were cross breed except for three local ones.
2. 2. 3. Farm 3

The dairy shed covered an area of 20 X 35 m2 accommodating 20
dairy crossbred cows and two local breeds.
2. 2. 4. Farm 4

A total of 50 animals found in this farm were of the pure Frezian
breed . The animal housing covered an area of 40X400 m2 . The calves
were bucket fed .

2.3. Study procedure
The parameters studied included intervals from calving to

resumption of ovarian cyclicity, body condition score, body weight and
blood metabolites. Resumption of postpartum ovarian cyclicity was
determined by measuring milk progesterone of all cows that just calved in
all farms, milk samples were collected at weekly by interval after
parturition and until the cow confirmed to be pregnant. Progesterone (P4 )
was assayed using the FAO/ IAEA coated antibody radio-immunoassay
technique.

Body weight and body condition scale were earned out at
parturition. Body weight was determined by measuring the girth width
using a band; Body condition scores were assessed according to the one-
to-nine scale according to Nicholson et a/, (1986).
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2.4. Blood metabolites

Cows in each herd (farm) were categorized into three groups

according to the stage of lactation as follows:-

I. Group 1 : Included cows in early lactation i.e. 10 to 20 days

after calving . Their number ranged from 3-6.

II. Group 2 : Included cows in their mid lactation i.e. 3 months

or more after calving. Their number ranged from 3-8.

III. Group 3: Included cows in (heir days of pregnancy, their

number range from 3-8.

Two blood samples were collected from each cow by jugular

venipuncture into clean non-heparinized vacutaincrs, centrifuged

immediately in the farm and the scrum separated was kept in ice till

transported to the laboratory where the samples were kept at 20°C pending

analysis of total protein, albumin, globulin, glucose, urea, Ca and

phosphorous.

2.5 Blood Analysis

2 .5 . 1. Determination of Glucose

Principle • -

Glucose in (he blood determined after enzymatic oxidation in the

presence of glucose oxidase. The hydrogen peroxide formed reacts, under

catalysis of peroxides, with phenol and 4-aminophenazone to form a red

violet qiiinoneimine dye as indicator (Barkam eta/., (1972). Teuscheiwv

til.. 1071).

Reaction Principle

Glucose + O2 + H2 0 => glucomc acid + H2 O2

2 112O2 -i- 4-aminophenazonc -1- phenol ^> qiiinoneimine + 4 H2O.

The Reagents included in the lest were :-

1. Buffer

phosphate Buffer 0.1 mol/1

phenol 11 moi/1

2. GOD-PAP Reagent
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4-aminophena/,one 0.77 mmol/1 .

Glucose oxidasc > 1.5 ku/1

Pcroxidase > 1.5 ku/1

3. Standard 5.55 mmol/1

glucose (lOOmg/dl)

Preparation of Solution

The contents of one vial of GOD-PAP reagent were reconstituted

with a portion of the Buffer solution and then transferred to a clean bottle.

The assay protocol was as follows

Standard or sample

COD-PAP

Standard or sample

20 pi

2000 pi

Reagent blank

2000 (Jl

The contents of all tubes were mixed incubated for 25 minutes at

room temperature. The absorbance of both standard (A standard) and

sample (A sample) were measured against the reagent blank within 60

minutes at wavelength of 500 nm using spectrophotometcr.

Calculation

Glucose concentration (G.C.) (mg/dl) is then calculated using the

following formula:

G.C. ( mg/dl ) - A_sampJ.c x 100

A standard

2. 5.2 Determination of Blood Urea

Urea was determined using urease-Barlholot calorimetric method.

(Fnwcett el a!., 1960; Weatherbum, 1967; Chaney and Marbach, 1962;

Mackay and Machay , 1927).

Principle

Urea in scrum in hydrolyzed to ammonia in the presence of Urease.

The ammonia in then measured photometrically by Barthclot's reaction:

I Jrea + H2 jrrease. 2NH3 + Co 2
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Reagents used in the test were

1. Urcnse

2. Sodium nitroprussidc

3. Phenol concentrate

4. Sodium hypochlorite

"5. Standard

1 mg/1

6 m mol/1

120 m mol/1

27 m mol/1

13.3m mol/1

80 mg/cll

Preparation of solutions

1. Sodium nitroprusside and urcasc were mixed gently in a clean vial
(solution 1).

2. Phenol solution was diluted with 660 ml of distilled water stored in

a dank bottle.

3. Sodium hypochloilc was diluted with 750 ml distilled water and
kept in a dark bottle.

The protocol of the assay was carried as follows

Sample

Standard

Distilled water

Solution 1

10|Jl

100

Standard

10 pi

• 100

Sample

10 pi

100 pi

The above constituents were mixed and incubated at 37°C for 10

minutes. To the above mixtures, phenol and sodium hypochloritc were

added as follows:

Phenol

Sodium hypochloritc

2.5 ml

2.5 ml

2.5ml

2.5 ml

2.5 ml

2.5 ml

The contents of each tube were finally mixed immediately and

incubated at 37°C for 15 mm. The absorbance of the sample (A sample)
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and standard (A standard) were read against the reagent blank at 546 nni

using a spccdopholomctcr. Urea concentration was calculated as follows:

Urea cone. ( mg/dl ) = A sample X 80

A standard

2.5.3 Determination of total proteins

The concentration of blood total protein was determined by usinu

Biurcl mclhod according 1o Wcichselbaum^and Henry R.J. el al.,{\91A).

Principle

Cupric ions in an alkaline medium, interact with protein peptidc

bonds resulting in the formation of coloured complex.

Reagents used were

1. Biuret reagent:

Sodium hydroxide

Na-K- tartratc

Potassium iodide

Cupric sulphate

2. Blank reagent:

Sodium hydroxide

Na-K- tratralc

3. Standard:

Protein

100 mmol/1

16 mmol/1

15 mmol/1

6 mmol/1

100 mmol/1

16 mmol/1

6g/dl

The content of the Biuret reagent was diluted with 400 ml distilled

water.

The assay protocol was as follows:

Distilled water

Standard

Sample

Biuret reagent

Reagent blank

0.02 ml

-

1.0 ml

Standard

-

0.02 ml

1.0 ml

Sample

-

-

0.02 ml

1.0 ml



The contents of all tubes were mixed incubated for 30 minutes at
2()-25°C. The absorbance of both standard (A standard) and sample (A
sample) were read against the reagent blank at 546tim using
spectrophotometer.

Total proteins (TP) concentration in each sample was calculated as

follows:

TP ( g/dl) cone. - A sample X 6

A standard

2.5.4 Determination of albumin

Albumin concentration in serum is determined by the use of

bromocresol green (BCG) method as described by Doumas el. al ( 1971).

Principle

The measurement of serum albumin is based on its quantitative

binding to the BCG. The albumin-BCG- complex absorbs maximally at

578 nm.

Reagents USQ{\ in the test were

1. BCG conccntrale:

"Succinatc buffer

Bromocresol green

2. Standard

75 mniol/1

0.15mmol/l

4.5 gm/dl

The content of one bottle ( 35 ml) of BCG was diluted with 215 ml
of distilled water.

The assay was carried out according to the following protocol

Distilled water

Standard

Sample

BCG reagent

Reagent blank

0.01 ml

-

-

3.00 ml

Standard

-

0.01 ml

-

3.00 ml

Sample

-

-

0.01 ml

3.00 ml

The content of each tube is then mixed, incubated for 5 min. at 20 to

25°C. The absorbance of the sample ( A sample) and of the standard
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(A standard) were measured against the reagent blank at 578 nm using

spoctropliolomctcr. Albumin (Alb) conccnlration was calculated according

to (he following fonnula:

Alb(g/cii) - A_sampjc X 4.5

A standard

2.5.5 Determination of calcium

Plnsmn calcium wns determined by using cnlorimctric method as

described by Ray el o/ (1967) and Bamcll el al (1973).

Principle

Calcium ions form a violet complex with O-crcsol-phathalcin

complex in an alkaline medium.

Reagents used in the test were

1. Standard:

Calcium

2. Buffer:

2-nmmo-2-mc!hy

3. Chromogcn

pmpa.il. 1

The assay protocol was as follows:

Sample

Distilled water

Standard

Buffer

Chromogcn

Reagent blank

-

25 Ml

-

0.5M1

0.5 Ml

lOmg/dl

3.5 mol/1

0.16mmo1/l

Standard

-

-

25 M'

0.5M1

0.5 Ml

Sample

25M1

-

-

0.5 Ml

0.5 Ml

The contents of all tubes were mixed at 20-25°C. The absorbance of

sample ( A sample) and standard ( A standard) were measured against the

reagent blank at 578 nm within 50 minutes using spectrophotometer. The

concentration of calcium Ca was determined using the following formula:-
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Ca(mg/d1) = A sample X 10

A standard

2.5.6 Determination of inorganic phosphorous

Inorganic phosphorous in serum is detennincd by using calorimetric

method Molybdate/ vanadate reaction according to Zolliner et al (1965),

Zilvcrsmit et al (1950) and Bogatzki et al (1938).

Principle

Phosphate forms a coloured complex with molybdate and vanadatc

in the presence of nitric acid.

Re

1.

2.

. i .

•1.

;igents used were

Vanadate:

ammonium vanadate

nitric acid

Molybdalc:

ammonium molybdatc

sulphuric acid

Standard:

phosphorous

Trichloroacctic acid (TCA)

21 mmol/1

0.28N

40 mmol/1

2.5 N

0.5 mg/dl

1.2 mol/1

Deproteinization was done by adding 2.0 ml TCA to 0.2 ml of the
sample, mixed, allowed to stand for 10 min at 20-25°C then centriftiged
for 10 min. The clear supernatant was poured into dry test tubes and 1 ml
was used for the assay.

The protocol of the assay was carried out as follows

Deproteinized supernatant

Standard

Van a date

Molybdatc

Reagent blank

-

-

1.0 ml .

1.0 ml

Standard

-

1.0 ml

1.0 ml

1.0 ml

Sample

-1.0 ml

-

1.0 ml

1.0 ml
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The contents of all tubes were mixed allowed to stand for 10 min al
20 - 25°C . The absorbance of sample ( A sample) as well as the standard
(A standard) was read against the reagent blank at 405 using
spcctrophotometer. The cone, of Tnorganic phosphorus (IP) was calculated
according to the formula:

IP(mg/dl) -• A_sampje_ X 5.5

A standard

2.6 kadioimmunoassay (UIA) for determination of milk progesterone

2.6.1 Principle

RIA is the most widely used technique for the determination of

hormone concentration. This assay utilizes antibodies specific for the

hormone as the binding protein. Antibodies against many antigens are

available commercially and others can be produced by immunizing rabbits,

sheep, guinea pigs or horses.

Radioligand assay are based on the ability of non-radiolabelled

nnii^cn Ag (e.g. hormone) in specific volume of standard solution or in an

un known sample to compete with a fixed amount of a radiolabelicd

antigen (Ag*) for a limited number of binding sites an specific binding

antibody protein (Ab).

This reaction between antibody and antigen can be expressed as

follows:

Ag* + Ab Ki Ag Ab ( unlabelled antigen antibody complex)

K(1

and . ,

Ag* i- Ab K2 Ag* Ab (labelled antigens antibody complex)

K'2

were:

Ag and Ag* are the unlabelled and labelled antigen respectively.

Ab in the antibody

KI and K2 are the association rates.

K'l and K'2 are the dissociation rates.
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Since the quantities of binding protein Ab and radiolabelled Ag* arc
held constant in a radioimmunoassay, inhibition of binding radiolabellcd
antigen to the binding protein is related to the concentration of the antigen
Ag in the standard solution and samples. This process may be viewed as a
simple competition in which imlabelled antigen, Ag reduces the amount of
free antibody Ab and thereby decreases the availability of the antibody, lo
•labelled antigen Ag*. This as the concentration of antigen in standards or
srmiplcs increases, the percentage of Ag* the binds Ab decreases the
concentration of Ag in unknown samples can then be calculated from nn
inhibition curve generated by standard solution.

(Technical Report series No 233, 1984).

2. 6. 2. Radioimmunoassay Procedure

The procedure was done according to FAO/IAEA assay protocol

version 3.1 (1986).

1. Samples and other assay components were brought at room

temperature before starting the assay.

2. Antibody coated tubes for samples, standards, internal quality

conirol (IQC) and external quality control (EQC) were labelled.

3. - The milk samples, standards and quality controls were mixed in a
vortex mixer.

4. The standards, quality controls and samples were pipetted ( 100 ml

of each) into the bottom of corresponding tubes using a microlitre pipette

fixed with, disposable plastic tips.

5. 1.0 ml of I25I progesterone was pipetted to each tube within 5

minutes of adding the standards, quality controls and samples using multi-

dispenser instrument.

6. The tubes were then covered with aluminium foil and incubated at

room temperature for 3-4 hours.

7. All tubes in a foam decantation rack except total count, were

vigorously decanted into an appropriate radioactive waste disposal pool

then the rack was held upside down. Tubes were sharply struck onwards

on absorbent paper and allowed to drain for 2-5 minutes to remove

residual droplets.
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8. The radioactivity in all the tubes were read in a gamma counter for a
fixed time (one minute).

9. Maximum percentage binding in the assay (B max) was calculated
using formula:

B ,nnx = Average CPM of zero standard (Bn) XI00

Average CMP of TC
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CHAPTER 3

RESULTS

3.1 Feeds

For all farms the same, type of green fodder was used sorghum

bjcolor (Abu 70). As for concentrates different ingredients were

formulaled with different percentages; in farm 1 concentrate diets

consisted of 71.5% starch glucose (industrial by-products), 17.4% wheat

bran and 14.3% groundnut cake. In farm 2 and 3 concentrate ration was

groundnut cake and wheat bran in the ratio of 25% and 75% respectively.

In farm 4 a commercial grade ration was used. Table 3.1 shows the

chemical analysis of feeds in all farms.

3.2 Mean feed intake and metabolisablc energy intake (MEI)
(kg/con'/dny)

Table 3.2 shows the mean MEI from green fodder and concentrate
dicls. Highest MEI from both diets was observed in farm 3 ( 152.68
M.l/cow/day) followed by farm 2 ( 126.19), farm 1 ( 113.8) and the lowest
MEI was observed in farm A ( 104 M.I /cow/day).
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Table (3.1)

CHEMICAL ANALYSIS OF FEEDS IN FARMS 1, 2, 8, AND A.

F;irm No.

• 1

2

3

4

_....

Feed

Circcn fodder

Concentrates

(irccn fodder

Concentrates

Green fodder

Concentrates

Green fodder

Concentrates

D M %

28

95.42

2.<S

94.8

25

94. S

28

95.4

CP%

6.3

18.92

6.8

28.27

6.6

23.02

6.3

16.03

Ash%

4.44

5.57

4.8

4.99

4.7

4.47

4.4

6.8

ME M.h

8.2

10.6

8.96

' 11.96

9.25

10.42

8.2

11.4



Table 3.2

MEAN FEED INTAKE AND METOBLIZABLE ENERGY

INTAKE CMEI) ( K G / C O W / D A Y ) OF 6REEN FODDER AND

CONCENTRATES IN FARMS UNDER STUDY.

Farm iNo.

1

2

3

4

(irecn fodder

10

9

12

8

Concentrates

3

3.5

4

3.5

MJ/cow/day

113.8

126.19

152.68

104

32



3.3 Blood metabolites

3. 3. 1 Total protein, albumin and globulins

Tables 3.3, 3.4 and 3.5 show respectively the level of total protein,

albumin and globulin in the scrum of dairy cows. No significant

differences were observed between farms. However, farm 3 showed

higher albumin concenlration during early stage of lactation compared (o

farm I while no significant differences were observed bclween Ihc olhcr

hums during Ihc same slage ol'laclnlion.

3. 3. 2 Urea

Table 3.6 shows the urea level in the serum of milking cows in

farms 1,2,3 and 4. Cows in early mid lactation in farm 3 showed

significantly (P<0.05) lower concentration of urea compared to the other

farms. However, this difference was found not to be significant compared

to farm 4 during the early stage of lactation.

3. 3. 3 Glucose

No significant difference was observed between farms in glucose

concentration in the scrum of milking cows (Table 3.7) .

3. 3. 4 Inorganic phosphorous

Table 3.8 shows Inorganic phosphorus concentration in the serum of
milking cows of the farms under study. Cows in farm 3 showed the highest
phosphorous concentration during both early and late lactation . Significant
(P<0.05) differences were detected when farm 3 was compared with farm
1 and 2 while during late lactation there was a significant differences
between farm 3 and 4.

3. 3.5 Calcium (Ca)

Serum calcium level was shown to be lowest (P<0.05) in farm 4 at

mid-lactation compared to other farms, while farm 3 showed the highest

(P<0.05) serum Ca level ( Table 3.9).
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Table 3.3:

TOTAL P R O T E I N I L E V E L IN MILKJNQ COWS AT DIFFERENT

STAGES OF LACTATION IN FARMS 1,2,S AND 4..

Farms

Laily

mid

Late

(3V8.3

(5)77"

2

(5) <S

(7)7

(3) 8

.2

.9

.2

3

(3)7

(5)8

(2)7

.1

.3

.8

4

(4)7

(8)7

2

.6

.8

SE

I . I

0.8

1.2

'''-"•'K At s.



Table 3:4: c
ALBUMIN CONCENTRATION^ SERUM OF DAIRY" COWS AT

DIFFERENT STAGES OF LACTATION IN FARM 1,2,3 AND 4.

Karly

mid

Late

3.4"

3.6

3.9

Fa

2

3.6*"

3.6

3.9

rms

3

4,3*

3.8

3.8

4

3.8A"

3:6

4.0

SI<
r 0.3

0.1

0.1

vnlucs within the same row bearing different superscripts vary

significantly at P < 0.05
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Table 3:5

GLOBULIN CONCENTRATION IN SERUM OF DAIRY COWS AT

DIFFERENT STAGES OF LACTATION IN FARM 1, 2, S AND A

..... .

En riy

mid

Late

1

3.8

4.0

4.3

2

4.6

4.3

4.3

Farm

3

2.7

4.5

4

4

3.4

3.9

3.7 '

SE

1.9

0.8

1.6
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Table.?: 6

UREA SERUM LEVEL IN MILKING COWS AT DIFFERENT

STAGES OF LACTATION IN FARMS 1, 2, 3 AND 4..

Knrly

mid

Late

1

29.4*

28.8*

33.2

Farm

2

30.0*

30.2*

33.2

3

M.9"

16.3"

25.2

•

4

22.9*"

30.3*

29.3

SK

30.3

28.0

112.3

values within the same row bearing different superscripts vary

significantly at P < 0.05
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TnhfeJ:7

GLUCOSE LEVEL IN SERUM OF M1LKJNQ COWS AT

V) 1FFERENT STAGES OF LACTATION IN FARM 1,2,3 AND

K a i l y

mid

Late

1

58

60.1

54.6

2

55.2

58.1

54.6

Farm

3

60.

61.

64.

2

5

5

4

61.

56.

53.

1

1

9

SE

67.8

45.5

53.7'
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Table 3.8

PHOSPHORUS CONCENTRATION IN SERUM OF DAIRY

COWS AT DIFFERENT STAGES OF LACTATION IN FARMS

1,2,3 AND 4.

Early

mid

Late

1

5.7h

6.0

6.9™

K:u

2

5.9"

6.1

6.9a"

•ins

3

8.3" .

6.4

7.9a

4

7.4n"

6.5

5.5" "

SE

1.2

0.8

1.6

*" values within the same row bearing difFcrcnt superscripts vary

significantly at P < 0.05
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Table 3: 9

CALCIUM CONCENTRATION IN SERUM OF DAIRY COWS AT

DIFFERENT STAGES OF LACTATIO'N IN FARMS 1,2,3 AND A.

Farms

Kni'ly

Mid

Late

1

9.3

8.9n

8.2"

2

8.8

9.3a

8.2"

3

8.3

8.7a

9.1"

4

8.1

6.2h

8.2"

SE

0.9

0.9

0.1

ilb values within the same row bearing different superscripts vary

significantly at P < 0.05
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3.4 The effect of stage of lactation on blood metabolites

Table 3.10 summarizes the change in blood metabolites due to stage of
lactation. No significant differences could be detected in blood metabolite
levels . likewise this was found to be true for calcium and phosphorous
level (Table 3. II )
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Table 3 JO

THE EFFECT OF STAGE OF LACTATION OF DAIRY COWS ON THE LEVEL OF BLOOD TOTAL

PROTEIN CTP), ALBUMIN (ALB), GLOBULINS (GLB), UREA AND GLUCOSE IN ALL COWS STUDIED

4 :
1°

Lactation stage

Early

Mid

Late

TP

7.5 ±0.9

7.9 ±0.88

7.9 ±0.88

ALB

3.8 ±0.5

3.7 ±0.4

4.0 ±0.3

GLB

3.7 ± 1.2

4.2 ± 1.0

4.0 ± 1.1

UREA

24.7 ±8.5

27.9 ±8.4

30.5 ±6.9

GLUCOSE

58.6 ± 7 . 9

59.0 ± 5 . 8

55.4 ± 7 . 7

NO OF COWS

17

21

16



Table 3.11

THE EFFECT OF STAGE OF LACTATION ON THE LEVEL OF

CALCIUM AND INORGANIC PHOSPHROUS IN PLASMA OF

COWS UNDER STUDY.

Lactation stage

Farly

Mid

Late

Ca

8.6 ± 0.8

8.6 ± 1.2

8.3 ± 0.5

6.8 ± 1.3

6.2 ±0.7

6.3 ± 1.4
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3.5 Fertility parameters
Table (3.12) summarizes the main reproductive parameters studied

for dairy cows raised under intensive production system.

3.5.1 Body weight

Highest mean body weight was observed in farm 4 ( 502 kg)
followed by farm 1 ( 487.8) fann 3 (478.8) and farm 2 (473.7 kg). But the
differences were not significant.

3.5.2 Body condition score

Body score ranged from 6.7 in farm 3 to 5.2 in farm 4. The body
score at farm 4 was significantly lower (P<0.05) compared to other fanns.

3.5.3 Number of Services Per Conception (NSPC)

High NSPC were observed at farm 3 (2.8) followed by farm 4 (1.7),

farm 1 (1.6) and fann 2 (1.0). A significant difference (PO.05) was only

observed between fann 3 compared to fann 2.

3.5.4 Interval from calving to first p4 rise

Intervals from calving to ovulation were different between the
farms. Fann 4 showed the longest interval (56.36 days) followed by farm 2
( 42.2 days) and fann 3 ( 44.5) then fann 1 ( 38.86 days). However no
significant differences were observed between the fanns.
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Table 3.12

SUMMARY OF THE MAIN FERTILITY PARAMETERS OF

DAIRY COWS UNDER STUDY.

BW(kg)

(6)487.8

(7)473.7

(6)478.8

(23) 502.

BCSO-9)

(7)6.7*

(7) 6.4*

(7)6.7*

(24)5.2"

NSPC

(5) 1.6*"

(4)1.0"

(6) 2.8*

(20) 1.7*"

First P4 rise (day)

(7) 38.9

(5)45.2

(6) 44.5

(22) 56.4

• I
I

I 2

3

4

ABmeans in columns with different superscripts significantly at differed

(P<0.05) figures bet parenthesis indicate the number of cows.
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CHAPTER FOUR

DISCUSSION AND CONCLUSION

4.1. METABOLIC PROFILES

Metabolic profile tests for domestic animals such as dairy cows arc

'more easily interpreted compared to tests carried out in human medicine.

This is because profile results for groups of animals within herds have

iid vantages from the point of view of the statistical interpretation of results.

First, stratification by herds and lactation groups within herd removes

important sources of variation of many blood components. Second the

definition of abnormality can be made more precisely for groups of cows

than for individuals (Payne el. <?/., 1974) . it was found that sampling seven

cows would increase the sensitivity by almost 40% compared to sampling

one cow (Lee cl al., I97R ) .

Several previous attempts have been made to define normal ranges
of blood chemistry for dairy cattle and to relate deviations from these to
various-nutritional or deficiency states (Payne el al. , 1970 ; Payne el

a/., 1973 ; Payne el al., 19?V ; Blowery el al., 1973, Kelly el al.,

1988 .)

In Sudan there was no - till now - any serious attempts to put

forward a baseline for blood components which can be used for the

purpose of comparisons .

Nutritional status especially energy and protein intake are reflected

iu blood protein, glucose and urea (Blowery,ejf a/., 1973 ; Hewet, 1974 ,

Fisher at al., 1975)

4.1.1 Blood glucose

Glucose level in the plasma of cows at different farms did not show

significant differences between them. This could be attributed to the same

husbandry practices as far as type of diet was concerned . Other workers

demonstrated variation in plasma glucose levels in different herds due to

differences in diets of different nutrition values.

(Payne el a/., 1973 ; Hewet ,1974 ) . Glucose levels recorded in this

study reflected energy intake which seemed to be adequate. Stage of
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lactation showed a slight effect on plasma glucose level which tended lo
increase wi(h early lactation where most metabolic changes were likely lo
take place, similar trend was observed by other workers with a significant
effect (Lee et a/., 1978 ; Pelletier eta!., 1985 ; Sasaki etai, 1994 )

4.1.2 Blood urea , proteins and albumin

It is known that the level of blood urea and albumin reflect the

protein intake (Blowery c! til. , 1973 ; Pcllctier el ol. , 1985 ; Betioni el

al., 1994 ) . In the current study , albumin values fell in within the optimum

range (Whitakcr , 1997 ) which indicated that the cows tested maintained

satisfactory long term protein status and so implied that dietary protein to

have constrained productivity .

This fitted in general with crude protein analysis of the concentrates used .
Urea results which reflected current daily intake of rumen degradablc
protein and thus can be influenced by short term variations in food
availability and individual appetile were in the optimum range in most of
the samples. Total protein values have no relevance themselves to
nutritional balance but were used to calculate glohulin by subtracting
albumin from total proteins.

Globulin values are taken to indicate the presence of some now or

recently chronic inflammatory disease process. (Whitaker , 1997 ) . Same

author revealed that, how high the globulin does not relate either to how

severe the condition might have been or how recently before sampling the

disease event took place . Me further reported that, chronic problems such

as mastitis , metritis and lameness are the most commonest causes of

raised globulins. The implication was that most of the cows in this study

had disease problem like this. This could have probably affected the

fertility of the cows , which usefully be investigated further.

4.1.3 Blood calcium and phosphorous

Nearly all the inorganic phosphate and calcium results were within

the optimum range, this implies that dietary phosphate and calcium were

quite adequate .
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4.2. fertility

4.2.1. Body weight and Body score

When body condition score and body weight were compared
between the different, farm 4 possessed the higher body weight, but the
lowest body condition score at calving. This was attributed to the fact that

. farm 4 included the pure Fresian known for their higher body weight
compared to Ihe crosses with the local Zebu breed. The low BCS was
associated with the better ability of this breed in mobilization body fat for
milk production.

Among the cross breed, farm / showed both best body weight and
lowest number of services per conception. Similarly, it has been
demonstrated that exist a positive correlation between body weight gain at
time of calving and conception rate to first service ( McCiurie ,1990; King
, 1968 and Boyd 1972)

4.2.2. Interval from calving to first P4 rise . -

There was a tendency for the pure exotic breed to have longer

interval-to first. P4 rise post-partum as well as higher NSPC although

significant differences could not be detected . This would reflect the better

adaptability of the crossbred over the exotic breed to the prevailing

climatic conditions in the semi arid region. Furthermore although the

mctabolizable energy intake was up to the requirement ,managerial

practices did not care with steaming up of cows during late pregnancy.

Although this applied for all farms but the exotic breed were in greater

energy deficit at parturition due to the larger drop in appetite.

Similarly, it has been shown that energy deficit of 1MJ resulted in an

extension of 0.7 day to first )Vt rise (Butter and smith , 1989 ). On the other

hand cows at a between energy status at days 7 and 14 after calving

showed shorter interval had higher conception rate (Whitaker , 1993 ) .

In the current study, it has been shown that better feeding during

late pregnancy to increase BCS at calving may provide considerable

productivity gains. In this respect, cows in the lower BCS (5.2) at calving

showed longer interval (56.4 days ) to first ^ rise post-partum compared

with cows with high BCS (6.7 ) and shorter interval (38.9 days) to first ^
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post-partum. Similarly a negative correlation was reported between BCS at
calving and post- partum ovarian cyclicity ( Wright, 1987 ) .

It could be concluded that nutrition in late pregnancy is an important

determining factor in successful fertility in these farms. This conclusion is

similar to the findings obtained in Israel ( Markusfcld el. ai, 1997 ; and

United Kingdom ( Whiraker et a/.. 1993 )
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