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A B S T R A C T

Six farms (A, B, C, D, E and F) of the intensive system type were

selected. They were located 50 km south of Khartoum. Nutritional

parameters with respect to metabolizable energy intake (MET) and crude

protein (CP) concentration of the diet were investigated. Other managerial

practices were also closely examined. Cows that recently calved were

monitored throughout the study period (300 days) for days to first progesterone

(P4) rise and days to conception using radio immuno assay (RIA) technique and

rectal palpation.

The above fertility parameters were correlated with either body condition

score (BCS) or body weight (Bwt) at calving, 30, 60 and 90 days from

calving. Similar correlations were done after pooling all farms together

excluding farm E which consisted of the pure exolic breed. Likewise same

correlations were done for the cows grouped according to calving during wet

and dry summer. Milk yield at 30, 60 and 90 days from calving were also

correlated with days to first P4 rise and days to conception. Regression

analysis were carried out for correlations which showed high or moderate

relationships.

The interval from calving to ovulation or conception varied within and

between farms. Farm E showed the shortest (17) days to first P4 rise while

farm C showed the longest days. Likewise farm L showed ihc shortest (56)

days to conception while farm F showed the longest (161) days. However,

farm F, showed the lowest conception rate and highest percentage of anestrus

cows. Best conception rates within 90 days post partum were observed in farm

C followed by farm E, B, A, D and farm F.

Days to conception was negatively correlated (P<0.03, r = -0.64) with

body score at calving but positively correlated with body weight at calving

(Bwt Calv (P< 0.07, r = 0.59) and body weight change at 60 (Bwt.60) days

from calving (P < 0.11, r = 0.50). Days to first P4 rise was negatively



(iii)

correlated (P<0.004, r = 0.99) with body score at calving (BCS.Calv), but

positively correlated with Bwt.Calv. (P<0.08, r = 0.91), body weight change

at 30 (Bwt.30) days from calving (P<0.13, r = 0.86), and body weight

change at 60 (Bwt.60) days from calving (P<0.08, r = 0.91).

No significant difference (P = 0.29) between wet and dry summer for

days to ovulation or conception were observed. When comparing means of

BCS or Bwt, at calving 30, 60 or 90 days from calving between the different

farms, farm B showed the lowest (P<0.05) BCS.Calv., BCS 30, BCS 60 and

BCS 90, while farm E showed the highest (P<0.05) Bwt.Calv, Bwt.30,

Bwt.60 or Bwt.90.
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I N T R O D U C T I O N

Sudan is the largest African and Arabic country, covering million

square miles, with population about 26 millions (AOAD' 1994). It lies

between Latitude 21° 55' and 3° 53 North and Longitude 21 ° 54' and 38°

30' East (Andrews, 1952). Khartoum state lies wholly within semi-arid

zone between latitude 15° and 16° 45' North and Longitude 31° and 34°

40' East, with rainy season between July to October, and rainfall 136 mm

to 150 mm annually. Maximum temperature average 40.3 °C and

minimum 25.1°C during dry summer, and maximum temperature during

wet summer average 38.02°C and minimum 25.6°C.

Khartoum State has 18,200 dairy cows owned by small scale

producer in 940 farms units (herd), and four commercial farms have 2,700

imported or crosses dairy cows. The feeding system is based on by-

product/concentrates and green cut alfa-alfa or abu 70 and grasses fed in

zero-grazing system.

Milking cows were held stationary in pens surrounded by bricks or

mud or primitive fences. The size of the herd varies from a few cows up

to 200 milking cowws. The low level of productivity of indigenous

Sudanese cattle along with increasing demand for milk and its products in

urban centres necessitated the importation of cattle of temperate origin

particularly Holostein - Freisian into Sudan for use directly in milk

production or upgrade of the indigenous Sudanese breeds.

The reproductive performance of these cattle to the prevailing

climatic condition of tropical regions of Sudan have no occurate

quantification has been attempted, and the causes of reproductive failure

have not been identified. The aim of this investigation was to identify

factors that affect efficient reproduction of these animals under different
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management systems. Reproductive activities during the post-partum

period are good determinant of the overall reproductive and productive

performance of an animal.
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CHAPTER ONE

L I T E R A T U R E R E V I E W

1.1 Reproductive characteristics of dairy cattle

Reproductive performance is one of the most important factors

determing the profitability of dairy herds. Idealy the interval between

calving should average one year (Coleman et al, 1985; Louca and Legates,

1968), this can only be achieved if the rates of conception and detection of

oestrous are high, and the interval between parturition and first service is

less than 90 days (Louca and Legates, 1968) and ovarian cycles resumption

within the first month after parturition (King et al, 1976).

The average requirement of dairy cattle for maintenance was found

to be 60 Mega Joules (MJ) of metabolizablc energy (ME) and for each

kilogramme (kg) of milk was 5.27 MJ of ME, while for liveweight gain

and loss were 34 MJ/kg and 28 MJ/kg ME respectively, (Leaver, 1982).

Hence, suitable diet should be formulated to meet these requirement.

Factors such as nutritional status of cattle, seasonal changes in

climate and breed as well as other factors concerning general management

has been suggested to influence cattle fertility (King et al, 1976).

Influence of stimuli such as light, olfaction and touch upon regulation of

cyclic activity is mainly under the control of hypotalamic-pituitary-ovarian

axis; at one end there is influence of extrahypothalamic areas, cerebral

cortex, thalamus and mid-brain, whilst at the other end is the influence of

the uterus upon the ovary (Ellendorff, 1978).

1.2 Factors affecting reproductive performance in dairy cattle

1.2.1 Season

Although cows ovulate and breed throughout the year, season might

exert an effect on gonadotrophin secretion, preovulatory follicular
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development and corpus lutum (CL) function, (Montgomery, 1985).

Season seems to have an important effect on oestrous length, Brown Swiss

X Sahiwal cattle in India had a length of 12.6 hours (hrs) in summer

versus 15.6 and 21.2 hrs in other season, (Gupta and Mishra, 1980),

however, high temperature and humidity will result in less marked sign of

oestrous and reduced conception rate, (Monty and Wolff, 1974). Ocstrous

cycle length was found to be longer in rainy season than in dry season, and

the number of animals failing to show oestrous were 18 out of 32 and 13

out of 30 in rainy and dry season respectively (Lamothe et al, 1992).

However, percentage of cycling cows varied from 91% during the fresh

dry season to 50% during the warm humid pre-rainy season (Chicoteav et

al, 1993). On the other hand, Rakha and Igboeli (1971) found that the

length of the oestrous cycles and oestrous period were not affected by

season.

Season might affect time of post-partum ovulation, beside

photoperiodism and nutrition, (Bellows et al, 1978; Eldon et al, 1990).

The interval between parturition and conception was longest, and included

a large proportion of repeat breeders in those cows which had calved in

autumn, than those which had calved in spring (Hcwctt, 1968). However,

pregnancy rate of 16.1 % and 24.6% were obtained during late dry and mid

wet summer (Honhol et al, 1993). Furthermore, percentages of cows in

heat were found to be 81 % and 77.6% and conception rates were 64% and

46.7% in Holestein cows kept in subtropical climate in winter and summer

respectively (Folman 1984).

In a recent study, Mohammud, (1998) have shown that, dry summer

born heifers have longer pubertal age (18.8 month) compared to wet

summer (15.5 month) borne heifers, high number of services per

conception (1.6 services) were required for dry summer borne heifers than

wet summer (1.5 services) borne heifers. Environmental temperature was
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found to have less direct effect than light on reproduction. However,

summer heat stress was found to reduce fertility in Holstein - Freisian

cows in Arizona (Monty and Wolt, 1974). Negative correlation between

high temperature or high humidity and dry matter intake (DMI) might also

be observed (Ahmed and El Amin, 1997). Furthermore, Eldon et

al, (1990) found that season had a significant effect on the length of the

interval from calving to first post-partum ovulation and conception.

1.2.2 Breed

Breeds significantly affects the reproductive performance of dairy

cows, this was particularly true for the intervals between first and second

calving (Ruiz et al, 1992). Calving to first service was 155 ± 77 days in

crosses of Bos-taurus X Bos-indicus (Mohammed et al, 1990) while that

of Jersey X Harriana was 126.01 + 1.89 days (Agastic and Chaudhury,

1993), and that of Ffolestein X Sahiwal as well as Mambi cows were 88 ±

47 and 190 ± 119 respectively (Contereas et al, 1990). Similar records

were obtained for Holestein, Brown Swiss and Brahman cows, where

services periods varied between 212,3, 173.2 and 119.3 days respectively

(Estrada et al, 1992).

Number of services per conception, calving interval and calving to

first ocstrous were also found to be significantly different among different

breeds. In Holestein, Brown Swiss and Brahman cows, interval from

calving to conception averaged 151.7, 126.8 and 93 days, calving interval

averaged 499.1, 458 and 395.4 days for the three breeds respectively

(Estrada et al, 1992).

Zebu X Holestein cows kept under tropical condition showed calving

interval of 445.4 ± 4.6 days and number of services to conception 1.65 ±

0.75 (Bekele et al, 1969). Number of services per conception and calving

interval were shown to be 1.7 ± 1.1 and 3.2 ± 2.6; 370 ± 4.7and472±
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119 for Holestein Sahiwal cows and Mambi cows respectively (Contereas

et al, 1990),

1.2.3 Nutrition

Nutritional influence on post-partum endocrine changes has been

identified through its modification on the preceding neuroendocrine

changes, this is affected by an alteration in the frequency of the episodic

release of leutinizing hormone (LH) (Robinson 1990; Schill et al, 1992).

Experimentation with beef cattle (Richard et al, 1989), had shown that low

intakes of energy was accompanied by a decrease in frequency of LH

pulses. However, there was no evidence that low-plane of feeding during

early lactation would inhibit the pitutary supply of LH in cattle (Rutter and

Manns, 1987). Likewise, there does not appear to be any effect in the

ability of the ovarian follicle to secret oestrogen in response to

progesterone (InsBeep et al, 1988), so, that they become fully functional

corpora lutea. All this implies that nutritional regimes that delay

rebreeding do so largely via an inhibition of gondotrophic releasing

hormone (GnRH) secretion (Robinson, 1990).

Rhind and McNeilly (1986) observed that increases in ovulation rate

arising from improved body condition were accompanied by higher

circulating concentration of follicle stimulating hormone (FSH) during the

late follicular and Iuteal phases of the oestrous cycle. The influence of a

high feeding level on ovulation rate appeared to be mediated by an

enhanced LH pulse frequency during the follicular phase (Rhind et al,

1985), but subsequent experiment (Rhind et al, 1989) showed that this

increase in ovulation rate could occur in the absence of any discernible

effects on either LH or FSH.
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The hypothesis that the flushing effect on ovulation rate may be

mediated by the associated increase in insulin has been tested in beef

heifers by Harrison and Randel 1986) showed that insulin caused a

significant increase in ovulation rate but was not always accompanied by

increases in the plasma gOnadotrophins. However, insulin may exercise its

effect on the ovary indirectly via elevated growth hormone (GH) and

insulin-like growth factor (IGF-I) (Mongent et al, 1989). Furthermore,

nutritional influences on ovulation rate may be mediated by enhanced

hepatic steroid metabolism which blunts the inhibitary feedback action of

the steroid on gonadotrophin secretion (Thomas et al, 1987).

Interval to first post-partum oestrous and subsequent conception was

found to be markedly influenced by nutrition (Willbank et al, 1964).

Many high yieldings dairy cows remain in negative energy balance for the

first 70 days of lactation. Later, a positive relationship between energy

magnitude and the interval to first ovulation is established, (Villa-Godoy

et al, 1988). The delay in ovulation was found to be about 0.7 day for

each increase of MJ (Butler and Smith, 1989). In addition, vitamins and

minerals deficiency are capable of producing poor fertility (Leaver, 1977).

Therefore, inadequate and imbalanced nutrition are detrimental

factors that affect reproduction in high yielding dairy cow (Peter, 1984).

However, low plane of feeding during early life was found to reduce

growth rate and delay puberty in cattle (Day et al, 1986). Although there

was no evidence that growth restriction in early life influenced reproductive

performance once the feeding of a normal diet had been implemented

(Alden, 1970). High feed intake, via its stimulating effect on both hepatic

blood flow and metabolic clearance rate of progesterone, might have

compromised embryo growth and survival (Symonds and Prime, 1989).

However, high producing cows fed on good quality type of feeds showed

low conception rates to first insemination which was due to the excess
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degradable protein leading to toxic effect of ammonia and its metabolites

on gametes and/or the embryo (Ferguson and Chalupa, 1989). It could be

concluded that high plane of nutrition around the time of mating had no

effect on interval to oestrous or interval to pregnancy (Ducker and Morant,

1984; Richard et al, 1986).

1.2.4 Body Condition

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 judgement of the

body condition (Paul, 1995). Several authors have described methods of

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

cows were given a BCS based on a five-points scale outlined by Wildman

et al, (1982). Emaciated cows are scored 1; thin cows 2; average cows 3;

fat cows 4; and obese cows 5. In the method suggested for Bosindicus

(Zebu) cattle, nine scores system is used in which the three main

conditions - Fat (F), medium (M) and Lean (L) - are subdivided into three

categories. The scores are abbreviated as F + , F, F-; M + , M, M-; L + ,

L, L-. Each scoring is given a number from 1 (L-) to 9 (F+). In a

border line case a half point is added to the lower score, so that a cow

described as M-/L+ is scored as 3.5 (Nicholson, and Buttcrworth, 1986).

The one-to-nine-point system of BCS can accurately describe a cow's

level of body reserve at any given time in the production cycle, Dunn et

al, (1983) showed that all measures of body fat were highly correlated (r

= 0.86) with one-to-nine-point system of BCS. BCS at calving and 60

days post-partum would provide the most accurate prediction of post-

partum reproductive performance (Dias and Saturnin, 1992; Osoro and

Wright, 1992) and to influence the duration of post-partum anoestrous

period (Wright 1992), as well as manifestation of oestrous and conception
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rate (Folman et al, 1990). For each reduction in body condition

(equivalent to 53 kg body lipid), duration of post-partum anocstrous was

found to be extended to 43 days (Wright et al, 1987). However, the effect

of body condition on ovulation rate of sheep are equally dramatic, with

those at the lower and upper end of the the recommended body condition

scale (20 and 30% fat respectively), having mean ovulation of 2.3 and 3.4

(Rh'md et at, 1986).

With body condition score < 4 at calving, cumulative percent

exhibiting oestrous by day 20, 40 and 60 of breeding season was higher

when cows were in high, moderate and low-flush plane of nutrition, but

when the cow calved in body condition score > 5 high level of nutrition

in post-partum did not increase cumulative percent in oestrous or

pregnancy (Richard et al, 1986).

Increases in ovulation rates arising from improved body condition

were accompanied by increased circulating concentration of follicular

stimulating hormone (FSH) during the follicular and luteal phases of

oestrous cycle (Rhind and McNeilly, 1986). However, fertile cows were

shown to have higher body scores than infertile ones (Sharifuddin et al,

1990).

Conception rate of cows with body score 4 was found to be 41.3%

compared with 21 % conception rate at body score of 3 (range of 6 points)

(Mohammed, 1990). Generally, leaniness adversely affected fertility; at

body condition < 1.75 (Lean), percent of cows in heat was found to be

67.2% and the conception rate was 33.3% compared with 77.6 and 46.7%

(Folman et al, 1984).
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1.2.5 Body WciRht

The 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

time of service had a higher chance of conception to first service than other

cows exhibiting a slow recovery of body weight during early lactation

(McClure, 1961). Cows losing weight around the time of mating have

been shown to be less likely to concieve than those gaining weight

(Sharifudden et al, 1990).

Similarly, King (1968) found that 98 Ayrshire cows which 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

service. On the other hand, Boyd (1972) demostrated a beneficial effect

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

significant. Furthermore, Wiltbank et al, 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, and that the cows which were gaining

weight had a smaller number of service/conception. However, highest

pregnancy rate (78%) were recorded in heifers that gained weight and were

in medium or poor condition at insemination, but when the cows were

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,

Friessian 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 months of age (Wiltbank

et al, 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 (DMT) is,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 body weight lost

at the beginning of lactation are restored and cow gains body weight (Paul,

1995).

1.2.6 Milk Yield

A correlation between milk yield and fertility has been shown by

some workers (Carman, 1955; Mengc et al, 1962); Spalding et al, 1975;

Ducker and Morant 1984), whereas, others have failed to do so (Smith and

Legates, 1962; Everett et al, 1966).

Morrow et al, (1966) reported a positive correlation of 0.25 between

level of production and interval from parturition to breeding and

conception. However, from a study on first lactating dairy heifers, Ducker

et al, (1985) found a high yield and/or an increasing pattern of yield at the

time of insemination was detrimental to conception. Cows with peak milk

yield greater than the medium (38.2 kg milk/day) were less likely to

concieve to one or two breeding than cows with peak milk yield lower than

or equal to medium (Lean et al, 1089). Similarly, Marion and Gicr (1968)

found that days to ovulation were 13.1 and 15.5 and days to conception

were 95.7 and 101.9 in cows milking less than 22 kg/day and over 30 kg

per day respectively. However, regressions of services per conception on

milk yield were shown to be positive and significant (Azhar et al,

1992).

Since prolactin secretion is high during the lactation period, prolactin

inhibitory factors (PIF) secreted by the hypothalamus, are low which in

turn suppress gonadotrophin releasing hormone (GnRH) and hence the
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production of gonadotrophin (Hafez, 1975). However, a more gradual

decline in prostaglandin Foc2 metabolites level a factor on which the timing

of the first ovulation may be dependent was observed during the post-

partum period in milk yield selected cows, (Eley et al, 1981). Moreover,

stress associated with high milk yield production may delay normal

oestrous cycle (Marion and Gier, 1968). However, the effect of high milk

yield on ovarian rebound is a debatable - zone (Oxenreider and Wagner,

1971).

There is conflicting evidence for the widely held view that milk yield

affects fertility. It is difficult to separate the effect of milk yield from

other factors particularly nutritional status (King, 1968). Furthermore,

neither selection for milk yield nor increased milking frequency were

proved to affect conception rate or service period (Barness et al, 1990).

1.2.7 Suckling

A strong and significant association between suckling and delayed

post-partum ovarian activity has been identified in cattle (Shcrifudden,

1990). In both dairy and beef cattle, post-partum activity was resumed

latter in suckled than in non-suckled cows (Wiltbank, 1958). Continuous

suckling is known to extend the interval from parturition to first oestrous

and ovulation (Mukasa et al, 1991). However, ovarian activity is re-

established earlier in non-suckled than suckled cows (Wagner and

Oxenreider, 1971).

Decreased frequency and amplitude of episodic LH secretion and

reduced capacity of pituitaries to respond to LHRH may be the cause of

suckling-induced inhibition of post-partum ovulation in cattle, (Carruther

et al, 1980). Furthermore, elevated blood levels of progesterone and

cortisol from the adrenal gland in response to stress of suckling may be

inhibitory factors (Wagner and Oxenreidcr, 1971).
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In an experiment with cross bred cow, non-suckling cows exhibited

their first oestrous 10-33 days post-partum, whilist identically bred cows

that were suckled by their calves did not return to oestrous for at least 90

days post-partum (Radford et al, 1978). Moreover, it has been found that

interval from calving to first oestrous were found to be 65 and 25 days,

conception rates 61 % and 50% and services per conception 1.7 and 2.2 in

suckled and mastectomy cows respectively (Short et al, 1972).

1.2.8 Diseases

Over the last 30 - 40 years, there has been a noticeable change in the

causes of infertility in cattle, the recognition of Trichomonas foetus

infection and Cambylobacter foetus infection (Arthur et al, 1982) as causes

of infertility were identified. Control measures and use of artificial

insemination have largely eliminated these diseases. Similarly, the

eradication programme for bovine tuberculosis and brucellosis have

reduced the importance of these diseases as causes of reproductive losses

(Arthur et al, 1982).

Non specific infectious agents are still important, genital disorders,

metritis, retained placenta, vulval inflammation and/or vaginitis, although

seemed not to affect the interval from calving to first Iutcal activity, caused

a significant delay in the onset of the behavioural oestrous (Schindlcr et al,

1992). However, in a survey of 283 herd over a period of eight years, the

predominant breed being Finnish Ayrshircs, il has been shown that cystic

ovarian disease was the most common cause of infertility occurring in

37.1% of infertility cases, followed by sub-ocstrous (20.9%) ovulation

(13.5%) and delayed ovulation (5.6%) (Louca and Legates, 1968).

1.3 Radioimmuno assay (RIA) for progesterone determination

The use of RIA for determination of progesterone concentration in

the milk or plasma of cows together with rectal palpation of the ovaries or
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uterus are an acceptable and convenient method of monitoring ovarian

activity in individual or the entire herds (Lamming and Bulman, 1976).

Plasma progesterone profiles have been widely used for early

diagnosis of pregnancy in dairy cows (Bulman and Lamming, 1978). The

probability of conception was related to concentration of plasma

progesterone during pervious ovarian cycle (Rosenberg et, al, 1977;

Fonseca et al, 1983).

Weekly measurement of milk progesterone concentration for 7 weeks

post-partum successfully was taken as an indication of ovarian activity

(Correa et al, 1990). Furthermore, progesterone profiles revealed possible

causes of infertility problems in dairy herds and hence provided better

grounds for subsequent prophylactic and therapeutic measures (Intraraksa

et al, 1990).

Progesterone concentration in plasma rises more rapidly after

successful insemination in fertile cows than in infertile ones (Lukaszwska

and Hansel, 1980). In experiment with dairy cows, using RIA for

progesterone assay, it has been shown that 50% had significant rises in

milk progesterone prior to 20 days post-partum, 93% had commenced

ovarian activity at day 40 post-partum 7% were classified as anocstrous

(Lamming and Bulman, 1976). Similarly, in a survey involving 202 cows

to study their progesterone profile in milk at different days from artificial

insemination, it has been found that 115 cows out of 202 (56.9%) were

conceived while 87 cows (43.0%) failed to conceive and were classified as:

31 cows (35.63%) had normal cycles 29 cows (33.3%) had irregular

cycles, 15 cows (17.24%) were inseminated during luteal phase whereas

12 cows (13.79%) were acyclic (Intrarksa, 1990).
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Tn a study involving 260 Friesian cows under tropical climate using

RIA milk progesterone concentration showed that calving to first (P4) rise

ranged between 25 - 77 days and overall mean was 54.1 days, and calving

to first conception ranged between 55 - 99 days and overall meas was 80.7

days and the highest incidence of cows not showing oestrus upto 80 days

post-partum were those with progesterone concentration less than 0.75

ng/mL (Mahaputra et at, 1990).
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CHAPTER T W O

M A T E R I A L S A N D M E T H O D S

2.1 Study Area

This study utilized a survey data of six dairy farms in which cows

were kept under intensive management syslcm during a period of ten

months (March - December 1995). Cows investigated were those which

recently calved. Parameters examined were: days-to-first progesterone (P4)

rise, days-to-ovulation and days-to-conccption. Farms under study (A, B,

C, D, E and F) were located in a peri-urban area 50 kilometers south to

Khartoum, all the farms were in semi-arid zone of Sudan. Maximum

temperature averaged 40.3 and minimum 25.1 during dry summer, and

maximum temperature during wet summer averaged 38.02 and minimum

25.6. Relative humidity (RH%) in dry summer averaged 19.2 and 7.5 in

the morning and afternoon respectively and in wet summer averaged 51.7

and 35.3 in the morning and afternoon respectively.

2.2 Description of the farms and type of management

The dairy housing consisted of a shed structure constructed with iron
•

bars, partially roofed with slopped corrugated and galvanized metal sheet.

The animals were earth-bedded except farm A and E where the floor was

made of concrete cement. The cows were hand milked twice a day in the

morning and afternoon, the cows were allowed to suckle their calves for

2 - 3 minutes to let down milk and again for 15 minutes after milking to

suckle what was left in the udder. Veterinary care was only available

when needed, routine deworming and vaccination were not frequently

practiced.

Farm A: The animal housing covered an area of 120 x 400 meter square

(m2) which accommodated 64 animals all were cross bred.
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Farm B: A total of 25 dairy cows were accomodatcd in a dairy shed 40

x 30 m2. All cows were cross bred to Fricsian lypc except for three local

ones.

Farm C: The dairy shed covered an area of 20 x 35 m2 accomodating 20

dairy cross bred and two cows from local breeds.

Farm D: Ten local dairy breed and 15 cross bred cows constituted a total

of 25 animals accomodated in an animal house of 30 x 15 m2.

Farm E: A total of 50 animals found in this farm were of the pure

Holestein - Friesian breed. The animal housing covered an area of 40 x

400 m2. This is the only farm where the calves were bucket fed.

Farm F: The dairy shed covered an area of 40 x 600 m2, accomodated 50

animals, half of the herd was of the local type and the other half is of cross

breeds type.

One pure Friesian bull kept in each farm for natural mating.

2.3 Feeds and Feeding

In all farms, green fodder and a concentrate diet was offered. Green

fodder was given at a rate of 2 - 3 kilograms (kg) for each 100 kg body

weight, the concentrate ration was given at a rate of one kg for each 100

kg body weight, the whole quantity of the concentrate diet was divided into

two equal meals, one offered in the morning and the other in the afternoon,

at time of milking. Milking cows were introduced to the concentrate diet

while they were hand-milked, so they were allowed to cat the concentrate

diet for only a short time.
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For all farms, same type of green fodder was used (Abu 70). For

concentrate diet, different ingredients were formulated with different

percentages as:

In Farm A: Concentrated diet formulated from 71.5% starch-glucose

industries by-product protofeed 17.4% wheat bran and 11.1% groundnut

cake.

In Farm B: Concentrate formulated of 17.4% wheat bran, 34.8 groundnut

cake and 47.87% commercial compound.

Farm C: Concentrate consists of groundnut cake, wheat bran and

commercial dairy compound in different percentages.

Farm D: The concentrate consists of commercial dairy compound.

Farm F: Concentrate consists of a mixture of groundnut and cotton seed

cake.

Adequate water supply was obtained from a well dug near each farm.

2.4 Study procedure

This study was conducted over a period of 300 days from March to

December, during this period, cows in different farms calved at different

times. Individual cows were monitored from parturition upto 90 days from

calving. Milk samples were collected at weekly interval for 60 days to

determine progesterone (P4) concentration. Pregnancy was confirmed by

rectal palpation and persistancy of progesterone rise. Milk sample

collection were continued for those confirmed not to be pregnant.
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Body weight, body condition score and milk yield measurements

were carried out at parturition, 30 days, 60 days and 90 days from calving,

(Table 3 - 9). Body weight was determined by measuring the girth width

using band.

Body scoring was done according to 1 - 9 scale in which the three

main conditions - fat (F), medium (M) and lean (L) arc subdivided into

three categories. The scores are abbreviated as (F + , F, F-; M + , M, M-;

L + , L, L-). Each scoring is given a number from 1 (L-) to 9 (F + ). In

a border line case a half point is added to the lower score, so that a cow

described as M-/L+ is scored as 3.5 (Nicholson, Buttherworth, 1986).

Blood samples were collected on monthly basis from all animals in

all farms for screening of blood parasites using Giemsa stain and Rose-

Bengal test for brucellosis. Random faecal samples were collected and

examined for gastrointestinal parasites.

2.5 Radioimmunoassay (RIA) for progesterone determination in milk

2.5.1 Principles: RIA is the most widely used technique for the

determination of hormone concentration. These assay utilize 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-radio labelled

antigen Ag (e.g. hormone) in a specific volume of standard solution or in

an unknown sample to compete with a fixed amount of a fixed amount of

a radio labelled antigen Ag* for a limited number of binding sites on a

specific binding antibody protein Ab. This reaction between antibody and

antigen can be expressed as follows:
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Ag + Ab *=* Ag Ab unlabelled antigen - antibody complex.

and Ag* + Ab ** Ag* Ab Labelled antigen - antibody complex.

where Ag and Ag* are the unlabelled and labelled antigen respectively; Ab is the
antibody, K,, K2 are the association rates; and K'v K2 are the dissociation rates.

Since the quantities of binding protein Ab and radiolabelled Ag* are

held constant in a radioimmunoassay, inhibition of binding radiolabelled

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 unlabelled antigen, Ag, reduces the amount

of free antibody, Ab, and there by decreases the availability of the antibody

to labelled antigen Ag*. Thus, as the concentration of antigen in standards

or samples increases, the percentage of the Ag* that binds Ab decreases.

The concentration of Ag in unknown samples can then be calculated from

an inhibition curve generated by standard solution (Technical Report Series

No. 2331984).

2.5.2 Radio immuno assay procedure

The procedure was done according to FAO/1AEA 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 1QC and EQC were

labelled.
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3. The milk samples, standards and quality control were mixed with a

vortex mixer.

4. The standards, quality control and samples were pipetted (100 JW of

each) into the bottom of corresponding tubes using a micro litre

pipette fixed with disposable plastic tips.

5. 1.0 ml of 125-progesterone was pipetted to each tube within 5

minutes of adding the standards, quality control 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 or container. Then the rack was held upside down, tubes were

stroke sharply downwards on absorbent paper and allowed to drain

for 2 - 5 minutes to remove residual droplets.

8 The radioactivity in all the tubes were counted in a gamma counter

for a fixed time (one minute).

9. Maximum percentage binding in the assay (B Max) was calculated

using formula:

B Max. = Average CPM of Zero Standards (Bn) X 100
A verage CPM of TC.

10. Percent bound (B/Bn) and progesterone standard concentrations were

ploted on vertical (Y) axis and horizontal (X) of logit - log graph

paper and the progesterone concentrations of the samples and quality
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control were measured by reading their percent bound values and

interpolating from the standard curve to the progesterone on the X-

axis. When progesterone was below 2 n mol/l, the cows were

considered as acyclic.

2.6 Statistical analysis

Analysis of variance for between observation was carried out

according to the general linear model procedure of SAS (1990). Duncan

multiple range test for mean separation at oc - 0.05 between means were

significant when oc < 0.05. Fertility parameters such as days-to-first P4

rise and days-to-conception were correlated with body weight at

parturition, at 30, 60 and 90 days from parturition, similar correlations

were carried out with body score and milk yield. The above correlations

were also subjected to correlations by grouping cows according to season

of parturition. Furthermore, correlations were done by grouping farm A,

B, C and F less farm E.

Student paired t-test was done to compare days to ovulation and

conception in dry and wet summer using the model procedure of SAS

(1990).
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CHAPTER THREE

R E S U L T S

3.1 Dietary feed and composition

Table (3-1) shows chemical analysis of feeds offered in different

farms. The chemical analysis of the feeds and average dry matter intake

(DMI) was shown in Tables 1 and 2.

3.2 Feed dry matter intake (DMI) kg/day/cow and MEI (M.T/cow/day

Table (3-2) shows mean DMI from green fodder and concentrate

diets. Highest metabolizable energy (ME) from both diet was observed in

farm D (152.68 MJ/day per cow) followed by farm C (126.19), farm A

(113.8), farm F (109), farm E (104) and the lowest mctabolizable energy

from both diet intake was observed in farm B (77.21) MJ/day/cow.

3.3 Metabolizable Energy intake (MEI)

When regressing the amount of daily MEI on either days to ovulation

or conception (table 3-3), it was observed that increasing the MEI by 1 MJ

resulted in decreasing days to first P4 rise by 0.416, 52% of the change in

P4 rise was due to MEI whereas an increase (0.605) in days to conception

was due to an increase in MEI by 1 MJ. 44% of the change in days to

conception was due to MEI.

3.4 Days to ovulation and rate of ovulation

Intervals (day) from calving to ovulation (Table 3-4) and percentages

of cows ovulating within different range intervals (Table 3-4-1) in all farms

showed the following:

Table (3-6) shows the mean + SD intervals (day) from calving to

first P4 rise. Farm A, C and D were showing short interval from calving

to first P4 rise whereas farm B and E showed long interval from calving to

first P4 rise.
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Farm A: Days to ovulation ranged between 26 and 56 days, 5 cows out of

9 (55.6%) ovulated within 1 5 - 4 5 days from parturition. Within 46 to 60

days from parturition, 4 cows out of 9 cows (44.4%/ovulated.

Farm B: Intervals from calving to ovulation ranged between 23 to 101

days. Within 15 to 45 days, 46 - 60 and 91 - 120 days interval from

calving to ovulation 25% of the cows ovulated, while 25% did not ovulate.

Farm C: Interval from calving to ovulation ranged between 23 - 147 days.

63.6% of the cows ovulated within 15 - 45 days from calving, while 18%

ovulated within 46 - 60 days and 9% ovulated within 121 - 300 days from

calving. One cow did not ovulate.

In farm D: Intervals from calving to ovulation ranged between 25 - 62

days, 50% ovulated within 1 5 - 4 5 days, 25% ovulatcd within 45 - 60

days, while only 8.3% ovulated within 6 1 - 9 0 days from calving. 16.7%

did not ovulate.

In farm E: Days from calving to ovulation ranged between 17 to 77 days,

19.2% within 46 - 60 days, whereas 7.7 ovulatcd within 6 1 - 9 0 days from

calving. 7.7% of the cows were in anoestrus.

In farm F: Days from calving to ovulation ranged between 28 - 77.

Percentages of cows that ovulated were 21.9, 22.6 and 41.9% for 1 5 - 4 5 ,

46 - 60 and 6 1 - 9 0 days from calving respectively. 22.65 o the cows did

not ovulate.
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Tahle (3-1) Chemical analysis of feed stuffs (DM basis), in farm A, R, C, D, E and F

Farm No.

A

B

C

D

E

F

Feed

Green fodder

Concentrate

Green fodder

Concentrate

Green fodder

Concentrate

Green fodder

Concentrate

Green fodder

Concentrate

Green fodder

Concentrate

DM%

28

95.42

29.13

95.4

28

04. S

25

94.8

28

95.4

28

92.7

CP%

6.3

18.92

6.5

18.93

6.8

28.27

6.6

23.02

6.3.

16.03

6.8

21

4.44

5.57

4.5

4.7

4.8

4.00

4.7

4.47

4.4

6.8

4.4

5.5

ME
(MJ/KR)

8.2

10.6

8.59

10.27

8.96

II.or.

9.25

10.42

8.20

11.4

8.96

9.7
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Table (3-2) Feed intake (DM kg/day/cow) of green fodder and concentrate in farms under
study

Farm No.

A

B

C

D

E

F

Green Fodder

10

6

9

!2

8

10

Concentrate

3

2.5

3.5

4

3.5

2

MJ/day/cow

113.8

77.21

122.5 '

152.68

105.5

109
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Table (3-3) Regression analysis of ME/MJ intake on days to P4 rise and days
to conception

Day to P4

rise

Days to
conception

Regression equation

Y = 95 .24-0 .416

Y = 9.36 + 0.605

X

X

0

0

p

.10

.15

R2

0.52

0.44

r

-0.72

0.66

Y
X
P
R2

r

Dependent variable (Days to P4 rise and Days to conception)
Independent variable (ME)
Probability
Coefficient of Determination
Coefficient of Correlation.
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Tahle (3-4) Intervals (Day) from calving to first progesterone (1%) rise

S.No.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

A

34

47

26

56

42

49

42

49

49

42

B

No.

101

60

23

C

23

30

29

29

No

23

53

119

44

28

49

D

62

34

34

53

58

25

43

44

32

No

No

49

E

17

31

17

23

44

35

No

36

30

56

28

63

35

63

42

77

42

49

35

52

42

No

42

46

34

49

F

62

49

62

63

63

No

63

No

77

49

63

49

77

70

28

No

63

70

77

28

49

62

56

49

28

No

No

28

No

No

52

No Not ovulated



Table (3-4-1) Percentages of cows ovulating within different ranges in all farms

Range
in days

15-45

46 -60

61 -90

91-120

121-300

No

Farm
A

n = 9

(5)

(4)

(0)

(0)

(0)

(0)

%

55.6

44.4

0

0

0

0

Farm
B

n = 4

(1)

(1)

(0)

(1)

(0)

(1)

%

25

25

0

25

0

25

Farm
C

n = 11

(7)

(2)

(0)

(0)

(1)

(1)

63.6

18

0

0

9

9

Farm
D

n = 12

(6)

(3)

(1)

(0)

(0)

(2)

%

50

25

(8.3)

0

0

16.7

Farm
E

n = 26

(17)

(5)

(2)

(0)

(0)

(2)

%

65.4

19.2

7.7

0

0

7.7

Farm
F

n = 31

(4)

(7)

(13)

(0)

(0)

(7)

%

21.9

22.6

41.9

0

0

22.6

All
Farms
n=93

(40)

(22)

(16)

(1)

(1)

L (13)

%

43

23.7

17.2

1

1

14

t

Figures in parenthesis indicate number of animals ovulating.
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3.5 Days to conception and conception rate

Intervals (day) from calving to conception (Table 3-5) and percentages

of cows concieving within 30 - 60, 61 - 90, 91 - 120, 120 - 300 days from

cnlving are also shown in (Table 3-5-1).

Table (3-6) shows the mean ± SD intervals (day) from calving to

conception. Farm B and A showed short interval from parturition to

conception whereas farm C showed long interval from calving to conception.

Farm A: Days from calving to conception ranged between 63 to 101 days,

percentages of cows that concieved within 6 1 - 9 0 and 91 - 120 days were

44.4%. Only 11.1% conceived within 91 - 300 days from calving, while

44.4% did not concieve.

Farm B: Days from calving to conception ranged between 6 1 - 7 7 days.

50% of the cows concieved within 61 -90 days while 50% did not concieve.

Farm C: Days from calving to conception ranged between 58 to 147 days.

All cows in this farm concieved. Conception rates for the ranges 30 - 60, 61

- 90, 91 - 120 and 121 - 300 were 9, 54.5, 27.3 and 9% respectively.

Farm D: Days from calving to conception ranged between 70 - 140.

Percentages of cows that concieved within 61 - 90, 91 - 120 and 121 - 300

days from calving were 18.2, 27.3 and 9% respectively. 45% did not

concieve during the period of study.

Farm F: Intervals from calving to conception ranged between 56 - 112 days.

Percentaged of cows that concieved within 30 - 60, 61-90 and 91 - 120 days
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from calving were: 4, 44 and 12% respectively. 40% of the cows did not

concieve.

Farm F: Days from calving to conception were within the range of 77 - 161.

Within 61 - 90 days; 6.2% of the cows concieved and, between 91 - 120

days, 9.7% of the cows concieved, whereas 22.6% of the cows concieved

within 121 - 300 days from calving. 58% of the cows did not concieve.
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Table (3-5) Intervals (day) from calving to Conception

S.No.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

A

84

101

63

NC

NC

NC

63

78

NC

B

NC

NC

77

61

C

70

63

112

'85

112

105

98

167

63

58

63

D

140

NC

NC

NC

105

77

70

105

105

NC

NC

E

91

77

98

NC

70

112

NC

84

70

75

56

NC

84

NC

63

NC

63

NC

NC

63

NC

75

NC

NC

66

F

NC

139

154

NC

139

NC

154

NC

NC

84

154

154

NC

NC

NC

119

112

NC

NC

98

161

NC

NC

NC

NC

NC

77

NC

NC

NC

NC Not Concieved



Table (3-5-1) Percentages of cows concieved within different range in all farms

Range
in days

30-60

61 -90

91 - 120

121-300

NC

Farm
A

n = 9

(0)

(4)

(1)

(0)

(4) '

%

0

44.4

11.1

0

44.4

Farm
B

n = 4

(0)

(2)

(0)

(0)

(2)

%

0

50

0

0

50

Farm
C

n = 11

(1)

(6)

(3)

(1)

(0)

%

9

54.5

27.3

9

0

Farm
D

n = 11

(0)

'2)

(3)

<0

(5)

%

0

18.2

27.3

9

45.5

Farm
E

n = 25

(1)

(12)

(3)

(0)

(10)

%

4

44

12

0

40

Farm
F

n = 30

(0)

(2)

(3)

(7)

(18)

%

0

6.7

10.0

23.3

60.0

All
Farms
n=91

(2)

(28)

(13)

(9)

(39)

%

2.2

30.8

14.3

9.9

42.9

i

Figures in parenthesis indicate number of cows concieving.
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Table (3-6) Means ± SD (days) from calving to first progesterone P4 rise and conception

Farm No.

A

B

C

D

F

Intervals (day) from calving to first
(P<) rise (Mean ± SD)

43.6 ± 8.58 A

61.33 ± 39.01 R

42.7 ± 28.86A

43.4 ± 12.15*

55.70 ± 15.41 "

Intervals (day) from calving to
conception (Mean ± SD)

77.8 ± 15.93 A

69.0 ± 11.31 x

90.54 ± 32.89AB

100.33 ± 24.0 An

128.75 + 29.85 r
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3.6 Regression analyses

3.6.1 Regression analysis for days to first P4 rise

Regression analysis for the parameters under study versus days to P4 rise are

shown in (Table 3-7).

Farm A: Regression analysis of days to first P4 rise on body weight change

at 30 days from calving indicated that when body weight change at 30 days

from calving increased by 1 kg/cow, days to first P4 rise increased by 0.23

day/cow. The coefficient of determination (R2) measures the proportion of

variation in the dependant variable (Y) that could be explained due to the

independent variable (X). In this respect, 75% of the change in days to first

P4 rise could be due to body weight change at 30 days from calving.

Farm B: Regression analysis of days to first P4 rise on body weight at

calving and body weight change at 60 days from calving indicated that, when

body weight at calving or at 60 days from calving increased by 1 kg/cow,

days to first P4 rise increased by 1.34 and 5.79 day/cow respectively, with

corresponding coefficient of determination (R2) 84% for both parameters.

Whereas a decline of 47.23 days/cow in days to first P4 rise for each one unit

increase in body score at calving, with corresponding coefficient of

determination (R2) 99%.

Farm D: When body weight change at 90 days from calving increased by 1

kg, days to first P4 rise increased by 0.96 day/cow, with corresponding

coefficient of determination (R2) 21 %.
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Form E: There was a decline of 18.11 and 0.24 day/cow in days to first P4

rise for each 1 kg increase of milk yield at 30 days from calving and 1 kg

increase in body weight at calving respectively. The corresponding coefficient

of determination (R2) was 27.7 and 26% respectively.

Farm F: There was a decrease of 57.79 and 89.78 day/cow in days to first

P4 rise for each 1 unit increase of body score at 60 and 90 days from calving

respectively, with corresponding coefficient of determination (R2) 18 and

26%.

3.6.2 Regression analysis for days to conception

Regression analysis for days to conception versus parameters under study are

shown in Table (3-8).

Farm C: Regression analysis indicated a decline of 30.12 and 3.63 day/cow

in days to conception for each one unit increase for body score at calving and

1 kg milk yield at 60 days from calving respectively, with corresponding

coefficient of determination (R2 41 % and 28%. Whereas when body weight

change at 60 days from calving increased by 1 kg/cow, days to conception

increased by 0.37 day/cow, with corresponding coefficient of determination

(R2) equaled 25%.

Farm D: A decline of 1.22 day/cow in days to conception for each 1 kg

increase in body weight change at 60 days from calving was observed with

corresponding coefficient of determination (R2) 23%.

Farm F: When body weight at calving increased by 1 kg days to conception

increased by 0.95 day/cow, with corresponding coefficient of determination

(R2) 35%. A decline of 45.14 day/cow in days to conception for each 1 unit

increase for body score at calving was obtained with corresponding coefficient

of determination (R2) 12.3%.
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Table (3-7) Regression analysis for days to first P4 rise versus

parameters under study

Regression equation

FARM A: Y = 33.20 + 0.23 (Bwt.30)

FARM B: Y = 5 9 5 . 0 5 + 1.34 (Bwt at calving)

FARM B: Y = 42.69 + 5.79 (Bwt.60)

FARM B: Y = 370.5 - 47.23 (BS at calving)

FARM D: Y = 48.28 + 0.96 (Bwt.90)

FARM E: Y =368 .18 - 18.11 (M30)

FARM E: Y = 172.95 - 0.24 (Bwt at calving)

FARM F: Y = 36.3 - 57.79 (BS.60)

FARM F: Y = 49.47 - 89.90 (BS.90)

ALL FARMS: Y = 58.67 + 0.65 (Bwt.90)

Probability

< 0.13

< 0.086

< 0.08

< 0.004

< 0.13

< 0.10

< 0.13

< 0.05

< 0.0012

< 0.08

R1

0.75

0.84

0.S4

0.99

0.21

0.27

0.?.6

0.18

0.26

0.08

r

0.86

0.91

0.91

-0.99

0.45

0.52

-0.51

-0.42

-0.51

0.27

r

BS

Bwt

M

Dependent variahle (Days to first P4 rise)

Coefficient of determination

Coefficient of correlation

Body score }

Body weight } Independent variahle.

Milk yield }

30, 60 and 90 days from calving
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Table (3-8) Regression analysis for days to conception versus parameters under study

Regression equation

FARM C:

FARM C:

FARM C:

FARM D:

FARM F:

FARM F:

ALL FARMS

Y =

Y =

Y =

Y =

Y =

Y =

: Y =
Y =
Y =

83.25 -

151.09-

90.9 +

172.44-

509.57 -

204.12

220.96
247.78
251.67

30.12 (BS at calving)

3.63 (M60)

- 0.37 (Bwt.60)

1.22(Bwt.6O)

45.14 (BS at calving)

+ 0.95 (Bwt at calving)

- 6.54 (M30)
- 7.34 (M60)
- 7.68 (M90)

Probability

< 0.035

< 0.092

< 0. II

< 0.11

< 0.012

< 0.07

< 0.01
< 0.03
< 0.03

R2

0.41

0.28

0.25

0.23

0.123

0.35

0. II
0.16
0.16

r

-0.64

-0.53

0.50

-0.48

-0.35

0.59

-0.34
-0.39
-0.41

Y
R :

r
RS
Bwt
M

Dependent variable (Days to conception)
Coefficient of determination
Coefficient of correlation
Rody score }
Body weight } Independent variable.
Milk yield }
30, 60 and 90 days from calving
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3.6.3 Regression analysis for days to conception and days to first P4 rise
in all farms less farm E.

Regression analysis for days to conception and days to first P4 rise in

all farms less farm E versus parameters under study are shown in Table (3-7

and 3-8). A reduction of 6.54, 7.34 and 7.68 day/cow in days to conception

was obtained for each 1 kg increase in milk yield at 30, 60 and 90 days

respectively, with corresponding coefficient of determination (R2) 11 %, 16%

and 16%. When body weight change at 90 days from calving was regressed

on days to first P4 rise, an increase in body weight by 1 kg was found to

increase days to first P4 rise by 0.65, with corresponding coefficient of

determination (R2) was 8%.

3.7 Body weight, body condition, score and milk yield in all farms

Body weight, body condition, score and milk yield throughout the period of

study in all farms are shown in Table (3-9).

3.7.1 Body score at calving, 30, 60 and 90 days from calving

Body score at calving ranged from 7.3 in farm F and 5.5 in farm B.

The body score at farm B was significantly low compared to other farms.

Similar observations were obtained for BSC at 30, 60 and 90 days from

calving. However, at 30 days from calving, no significant differences were

obtained between farm B and D. Also at body score ai °0 clays farm C, D

and E showed no significant difference in body score condition (BSC).

Heighest mean body weight at calving was observed in farm E, followed by

C, A, F and B. However, a significant difference was only observed between

farm E compared to B, D and F. Similar observations were obtained for

body weight changes at 30 (Bwt.30), 60 (Bwt.60) and 90 (Bwt.90) days from

calving.



Table (3-9) Body score, body weight and milk yield in all farms

Farm
No.

A

B

C

D

E

F.

Body score scale (1 - 9)

1

6.5

± 0.86*"

5.5

± 1.6"

7.09

± 0.5"

6.7

± 0.74'

7.7

± 0.44"

7.3

± 0.47"

2

6.0

± 0.7""

5.5

± 1.65h

6.5

± 0.78s

6.0

± 0.53jb

6.5

± 0.49"

6.6

± 0.49"

3

6.7

± 0.43"

5.5

± 1.1"

6.3

± 0.75"

6.7

± 0.42"

6.3

± 0.44J

6.8

± 0.59"

4

7.25

± 0.4?

6.25

± 1.5"

6.9

± 0.67'"

6.83

± 0.5ab

6.45

± 0.49a"

7.1

± 0.56"

Body weight (kg)

1

401.5

+ 61.6""

362.5

± 62.1"

444

± 96.4""

388.5

± 93.1"

506.8

±136.9"

385.7

± 41.0"

2

410.7

± 47""

366.5

± 41.4"

409.09

± 74.3""

395.4

± 78.7""

462.4

± 116.9*

378.7

± 38.5a"

3

390.2

± 6.4"

374.2

± 42.8"

438.1

± 78.1ib

393.2

± 75.0"

498.3

± 128.4'

389.7

± 37.1"

4

421

± 41.8"

383.75

± 58.1"

440.8

± 79.1"

394.4

±73.39"

539.3

±128.9"

396

±37.02"

Milk yield (kg)

2

9.65

± 1.8cd

12.52

± 0.64bc

14.52

± 2.8""

11.2

± 4.9cd

16.58

± 2.34"

8.83

± 2.0d

3

12.44

± 1.1"

13.89

± 1.3"*

17.17

± 4.2"

13.6

± 4.68ab

17.13

± 4.5"

11.42

± 2.0

4

12.11

i 0.84"

14.45

i0.94'"

17.07

± 3.9"

13.81

+ 3.9""

16.16

± 4.6"

11.96

± 2.5"

/, 2, 3, 4: Representing parturition, 30, 60 and 90 days from parturition for body score, body weight and milk yield respectively.
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At Bwt.30, farm D and F beared no significant difference to farm E.

At Bwt.60, farm A, B, D and F showed significantly lower values than farm

E, whereas at Bwt.90 farm C also become to show significantly (P < 0.05)

lower value than farm E. Farm C and E showed the highest (P < 0.05) milk

yield at 30 days (M30) from calving compared to other farms. However,

farm C and B did not show significant difference. At 60 (M60) or 90 (M90)

days from calving farm F showed the lowest (P <0.05) milk yield.

However, no significant differences were obtained between farms D and C at

M60 or farm D, C and A at M90 compared to farm F.

3.8 Comparison between dry and wet summer in days to ovulation and
conception

Comparison between days to ovulation, days to conception and

pregnancy rate in wet and dry summer were shown in table (3-10). Days

from calving to ovulation or conception were insignificantly (P = 0.29, P =

0.54) different between wet and dry summer.

3.8.1 Regression analysis in wet summer

Regression analysis of days to conception in wet summer on milk yield

at 30 days, 60 and 90 days from calving (Table 3-11) indicated that when

milk yield at 30, 60 and 90 days from calving increased by 1 kg/cow, days

to conception decreased on average by 8.22, 8.94 and 9.77 days per cow

respectively, with corresponding coefficients of determination (R2) 12%, 19%

and 22%.
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Table (3-10) Relationship between days to first (P4) rise, conception and pregnancy rate in dry
and wet summer-

Season

Dry summer

Wet summer

Days to First P4

rise ± ST>

47.59 ± 25.4A

51.28 ± 16.55A

Days to Conception
± SD

93.07 ± 26.63"

111.61 ± 37.04A

Pregnancy Rate

77.4%

51.6%

Table (3-11) Regression of days to conception on milk yield in wet summer

Regression equation

Y - 245.67 - 8.217 (M30)

Y = 276.56 - 8.94 (M60)

Y = 284.27 - 9.77 (M90)

Probability

< 0.05

< 0.01

< 0.006

Rz

0.12

0.19

0.22

r

-0.35

-0.44

-0.48

Y =
M30, M60 and M90
R2

Dependent variable (Days to Conception)
Independent variable (Milk yield at 30, 60 and 90 days from calving.
Coefficient of determination
Coefficient of correlation.
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3.8,2 Regression analysis in dry summer

Regression analysis of days to first P4 rise in dry summer on body score

at calving, body weight at calving and body weight at 60 days from calving

(Table (3-12 indicated a reduction of 29.76, 00.21 and 0.59 day/cow in days

to first P4 rise, when body score at calving increased by 1 unit and body

weight increased by 1 kg at calving or 60 days from calving respectively.

The corresponding coefficient of determinations (R2) were 22%, 16% and

9%.

Regression analysis of days to conception in dry summer on body score

at calving, milk yield at 30 days, body weight at calving and body weight at

30 days from calving (Table 3-12 indicated a reduction of 23.38, 5.23 and

0.17 day/cow in days from calving to conception when body score at calving

increased bu 1 unit, milk yield at 30 days and body weight at calving

increased by 1 kg/cow respectively. The corresponding coefficient of

determination (R2) were 12%, 11% and 10% respectively. Days to

conception increased by 0.92 day per cow when body weight change at 30

increased by 1 kg/cow, with a coefficient of determination at 14%.
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Tnhlc (3-12) Regression of days lo first P4 rise and days to conception on parameters under
study in dry summer

Days to P4

rise

Days to
conception

Regression equation

Y = 258.42 - 29.76 (BS at calving)

Y = 153.77 - 0.21 (Bwt at calving)

Y = 63.9 + 0 . 5 9 (Bwt change 60)

Y = 273.24 - 23.38 (BS at calving)

Y = 190.0 - 5.23 (M30)

Y = 194.25- 0.17 (Bwt at calving)

Y = 130.82 + O.92(Bwt.3O)

Probability

< 0.007

< 0.03

< 0.09

< 0.05

< 0.07

< 0.09

< 0.04

R2

0.22

0.16

0.9

0.12 '

0.11

0.10

0.14

r

-0.47

-0.40

-0.3

-0.35

-0.33

0.31

0.38

BS calving, Bwt calving, Bwt.30, Bwt.60 and M30

R-.
r

Dependent variable (Days to first P4

rise days to conception)
Independent vairable represent body
score at calving, body weight at
calving, 30 days from calving and 60
days from calving and milk yield at 30
days from calving.
Coefficient of determination
Coefficient of correlation.
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CHAPTER FOUR

DISCUSSION

Reproductive performance is one of the most important factors

determing the profitability of dairy herds. Idealy, the interval between

calving should average one year, this can only be achieved if the rates of

conception and detection of oestrus are high, the interval between parturition

and first service is less than 90 days and ovarian cycle is resumed within the

first month after parturition. If the milking cows do not show regular ovarian

activity become pregnant at the appropriate time and deliver a live, healthy

calf each year, then their excellent qualities"may be of no great value.

In this study, resumption of ovarian activity within the range of 42.7 -

61.33 days for cross-bred milking cows, produced 8.83 - 17.17 kg of milk per

cow daily. All cows were investigated using RIA, the latter period recorded

42.7 - 61.33 days, this is within the range of values obtained by Mahaputra

et al, (1990) and Lamming and Bulman, (1976), but longer than interval

reported by Marion and Gier, (1968). Meanwhile, interval from calving to

conception was within the range of 77.8 - 128.75 days. Similar results were

reported by contereas et al, (1990), Estrada et al, (1992) and Marion and

Gier, (1968).

The management system of six farms were closely monitored especially

with regard to (MEI) which was the major constraint suspected to inhibit

productivity. MEI varied between the different farms under study (77.25 -

15268 MJ/cow), which were less than the average requirement of dairy cattle

obtained by Leaver, (1982). In all farms, cows were grouped fed the

concentrate diet at milking time irrespective of stage of lactation, however,
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strong vigorous cows could have obtained more food than individual cows of

less aggressive nature, hence energy requirement may not be met.

Furthermore, cows in late dry period or early lactation might remain in

negative energy balance due to the great drop in appetite. It has been pointed

out that, while nutritional status at and before calving appears to be more

important than that of post-partum (Peter and Riley, 1982), and energy

restriction during the late pre-partum period was observed to extend the

interval to first post-partum oestrus (Dziuk and Bellows, 1983). In this

context, regression analysis of this study revealed that increasing MEI by I

MJ/cow resulted in decreasing days to first P4 rise by 0.42 and increasing

days to conception by 0.61 day/cow with 52% and 44% of these changes

were due to MEI. Similar observations were obtained in dairy cattle where

a delay in ovulation by 0.7 days was due to energy deficit of I MJ over the

first 20 days of lactation (Butter and Smith, 1989).

In early lactation, high producing dairy cows can not consume sufficient

feed to meet their requirements for milk production with the result that they

draw upon body reserves. Cows in good body condition at calving have a

large amount of energy stored which can be mobilized after calving to enable

their potential peak yield to be realised, on the other hand, milking cows in

poor condition at calving are unable to reach their potential peak yield and

subsequently have a lower total lactation yield and reduced fertility.

Body condition score at calving and 60 days post-partum would provide

the most accurate prediction of post-partum reproductive performance (Dias

et al 1991; Osoro and Wright, 1992) and to influence the duration of post-
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partum anocstrous period (Wright, 1992) as well as manifestation of oestrous

and conception rate (Folman et al, 1990).

In this study a negative correlations between body condition score at

calving and days to first P4 rise were obtained for each one unit increase in

body condition score days to first P4 rise decreased by 47.23 day/cow, with

99% of the variation in days to first P4 rise was due to body condition score

at calving. Similarly, Wright et al, (1987) showed that for each unit

reduction in body condition equivalent to 53 kg body lipid, the duration of

post-partum anoestrus was found to extend by 43 days.

Days to conception in this study was found to be negatively correlated

with body condition score at calving, a reduction of 30.12 days/cow in days

to conception for each unit increase in body condition score at calving, with

41 % of the variation in days to conception was due to body condition score

at calving. Similar observation was obtained by Sherifudden et al 1990).

In this study, positive correlations were obtained between body weight

at calving and body weight change at 30 days and days to first P4 rise. An

increase of 1.34 and 5.79 days/cow in days to first P4 rise for each increase

of 1 kg in body weight, with 84% and 75% of the variation in days to first

P4 rise was due to body weight at calving respectively. Also, positive

correlations were obtained between body weight at calving and body weight

change at 60 days and days to conception. An increase of 0.95 and 0.37

days/cow in days to conception for each increase of 1 kg in body weight at

calving and body weight change at 60 days from calving, with 35% and 25%

of the variation in days to conception were due to body weight at calving and

body weight change at 60 days from calving. Similar observations were
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obtained by Peter and Riley, 1982; King, 1968; Odhuba, 1990; and

Sherifudden et al, 1990). But Osoro and Wright (1992) were showing no

significant effect of body weight at calving during mating period on

reproductive performance of milking cows.

The relationship between body condition score and body weight at

calving and body weight change post-partum with fertility might be a good

management tools, as it reflects a nutritional status of cows, very high

yielding milking cows mobilize a considerable amount of condition and

subsequently weight to meet their energy requirements. In order to maintain

short calving intervals body condition mobilized at one stage must be

replenished before the next calving. Indeed continued loss of condition should

be prevented as soon as possible by liberal feeding during the mating period.

However, body condition score changes can be used as a guide to the

subsequent feeding of the cows.

In this study, negative correlations were obtained between milk yield at

30, 60 and 90 days from calving and days to conception. A reduction of

6.54, 3.63 and 7.68 days/cow in days to conception for each 1 kg increase in

milk yield at 30, 60 and 90 days from calving, with 11 %, 28% and 16% of

the variation was due to M30, M60 and M90 respectively. The negative

correlations between milk yield and fertility in Ihis study were in contrast with

the previous studies (Lean et a!, 1989; Morrow et al, 1966; Marion and Gier,

1968). This may be attributed to the fact that milking cows in this study were

not reaching the peak yield (critical point) of milk to express their effect on

fertility (11 - 17 kg of milk/cow in this study) compared with 22 - 38.2 kg

milk/cow, in other studies. However, a correlation between milk yield and

fertility had been shown by some workers (Carman, 1955; Menge et al, 1962;
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Spalding et al, 1975). Whereas others failed to do so (Smith and Legates,

1962; Everett et al, 1966; Bar ness et al, 1990).

Cows calved in the wet summer study appear to have longer days to

first P4 rise (51.28 ± 16.55) than those calved in dry summer (47.59 ±

25.48). Likewise days to conception were longer for wet (111.61 + 37.04)

days than dry summer (93.07 ± 26.63). However, significant differences

could not be detected. This may be attributed to the well designed shade

structures which allows adequate ventilation and reduce incident solar

radiation. Similar observations were obtained by other workers (Rakha and

Igboeli, 1971; Lamothe et al, 1992; Osei et al, 1995).

In this study, higher pregnancy rate was obtained in dry summer

(77.4%) than wet summer (51.6%). This may be attributed to high

temperature accompanied by high humidity during wet summer.

Due to the variability in the number of animals tested, percentage of

foreign blood, age and parity, we used regression analysis in assessing factors

affecting fertility parameters namely BCS, Bw(. and milk yield.
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CONCLUSION

Dietary management seemed to exert the most distinct limitation on

productivity. Body condition at calving had an important influence on

subsequent fertility. Body weight change seemed to exert its influence on

fertility through body condition at time of calving. Milk yield was found to

be negatively correlated with resumption of ovarian activity post-partum or

conception. Wet summer time seemed to have adverse effect on fertility

compared to dry summer.
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RECOMMENDATION

1. If dietary energy problem is suspected to be the main cause affecting

cows fertility, metabolizable energy required could be calculated from

body weight, milk yield and milk quality.

2. Tn order to keep cows in appropriate condition, adjustments to feed

levels can be made at one or more of the three stages of the production

cycles by:

(a) prolonging the period of concentrate intake after lactation peak;

(b) feeding during dry period;

(c) feeding during late lactation.

3. Improved feeding during lactation and the dry period can be achieved

by increased concentrate supplementation or feeding roughage of higher

quality (legume).

4. In the field where facilities of using RIA may not be available, the use

of body condition score at interval should be noted down and be

checked to determine how the cows arc changing in condition, this can

be used as an alternative subsequent early rcbrceding of the cows. (i.e.

resumption of ovarian recycling).

5. Condition scoring is an aid to the management of milking cows,

stockman should handle and scores as many cows as possible in order

to familiarise himself with the variation in the condition of the cows

within the herd. The average condition oi' the early, mid and late
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lactation cows should be noted down and special attention given to any

cows that are very thin or overfat.

6. In the field studies where facilities for weighing animals are not

available, the use of weigh band is recommended. Ideally, such weigh

bands should be validated for the species and breed of animal used in

the study. Alternatively, the relationship between heart girth and body

weight should be established using representative sample of animals.
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