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ABSTRACT 

The experiments embodied in this thesis were carried out at the National Animal 

Production Research Institute (NAPR1) of Ahmadu Bello University, Shika. Zaria, Nigeria. 

The broad objective was to study fertility rates in artificially inseminated zebu cows 

following oestrus synchronization with Prostaglandin F2alpha (PGF2&) and progesterone 

releasing intravaginal device (PR1D). The specific objectives were: 

1. To determine the effect of inter-treatment intervals and stage of the oestrous cycle 

on oestrus response following oestrus synchronization with P(iF2 alpha. 

2. To determine the optimum fixed-time for insemination following synchronization of 

oestrus with PGF2 alpha. 

3. To determine oestrus response and fertility rates of zebu cows following oestrus 

synchronization with PRU), alone and/or in combination with PGF2 alpha. 

4. To determine the incidences of late embryonic mortality (LEM) and Repeal breeder 

syndrome (RBS) in artificially inseminated Bunaji cows following oestrous 

synchronization. 

5. To use rectal palpation, to chronologically characterise changes in the reproductive 

organs and fetus that are associated with pregnancy and to use the changes in the 

diagnosis and ageing of pregnancy in zebu cattle. 

To determine the effect of intertreatment interval and stage of the oestrous cycle on 

oestrus response, a total of 140 non-suckled Bunaji cows were given the first injection of 

prostaglandin F2 alpha regardless of the stage of the oestrous cycle. For the second 

injection, however, the cows were randomly alloted to 5 treatment groups of 2S cows each 

for intertreatment intervals of 10, 11, 12, 13 and 14 days respectively following the first 
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injection. The cows were visually observed for oestrus continuously tor 7 consecutive days. 

Standing oestrus was used as the sole sign of oestrus. 

The respective oestrus response rates were 73.1. 85.5. 80.0, 92.3 and 83.9% for the 

10, 11. 12, 13 and 14 days intertreatment intervals. The oestrus response rate for the 

10-day intertreatment interval was significantly lower than the other groups while the oestrus 

response rate for the 13-day inter-treatment interval was significantly higher than 

the other groups. 

It is concluded that 13 days intertreatment interval, a regime that places 91% of the 

cows in mid-dioestrus at the time of second injection, is the optimum for Bunaji cows. 

Also, higher oestrus response rates and tighter synchrony of oestrus was achieved when cows 

within the same stage of dioestrus were synchronized with PGF2 alpha. 

To deterimine the optimum fixed-time for Al following double injection of PGF2 alpha 

given 1 1 days apart, a total of 420 Bunaji cows were randomly alloted to 6 groups of 70 

cows per group as follows: 

1. Controls which were inseminated approximately 12 hr..following onset of spontaneous 

oestrus. 

2. A.I. at approximately 12 hr. following observed PGF2 alpha-induced oestrus 

post-second PGF2& injection. 

3. Fixed-time Al 60 hr. post-second PGF2 alpha injection 

4. Fixed-time Al 72 hr. post-second PGF2 alpha injection 

5. Fixed-time Al 84 hr. post-second PGF2 alpha injection 

6. Fixed-time Al % hr. post-second PGF2 alpha injection. The pregnancy rates, were 74.1. 

60.5, 54.2. 45.6. 34.9 and 40.0% for groups I to 6 respectively. The corresponding 
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conception rates relative to cows detected in oestrus were 74.0, 60.0, 54.3, 45.7, 41.4 and 

40.0% for groups 1 to 6 respectively. 

It is concluded that following 2 consecutive injections of PGF2 alpha given 11 days 

apart. 60 hr. is the optimum interval from second injection to A.I. for fixed-time Al for 

Bunaji cows. 

To determine oestrus response and fertility rates of zebu cows following oestrus 

synchronization with PRID, alone and/or in combination with PGF2 alpha, a total of 184 

non-suckled cycling Bunaji cows were randomly alloted to 4 treatment groups of 4b cows per 

group as follows: 

1. PRID-12: PRID only for a period of 12 days. 

2. PRID-7 + PGF - 6 : PRID for 7 days and PGF2 alpha injection 1 day prior to 

PRID withdrawal i.e. on day 6 of treatment. 

3. PRID-7 + PGF -7: PRID for 7 days and PGF2 alpha injection on the day of 

PRID withdrawal. 

4. 2xPGF - 13: Double injection of PGF2 alpha 13 days apart. Blood samples were 

taken prior to. during and after treatment. Serum was harvested and progesterone profiles 

were determined by radioimmunoassay. 

The respective oestrus response rates were 78.3. 76.1. 87.0 and 89.1% for Groups I 

to 4. while the corresponding pregnancy rates were 30.1, 41.3, 52.2 and 52.2%, the 

conception rates were 50.0, 54.3, 60.3 and 58.6% for Groups 1 to 4 respectively. The 

differences were not significant. Although individual variations in levels of progesterone were 

observed, the progesterone profiles were generally typical. 
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The results of the experiment have confirmed the effectiveness of all the tested 

oestrus control regimes to synchronize and control oestrus in zebu cows with acceptable 

fertility to AI at the detected oestrus. 

To determine the incidences of late embryonic mortality (LEM) and repeat breeder 

syndrome (RBS), two methods were used namely: 

i the delayed return rate (DRR) and 

ii the serum progesterone concentration (SPC) method. For the DRR method a total of 

623 post-insemination oestrous cycle lengths were used. The respective LEM and 

RBS rates were 27.6% and 15.3%. 

For the SPC method on the other hand, a total of 15 embryos were lost out of 120 

embryos between days 21 and 45 post-inseminaition giving an overall LEM of 2.5% (9.2% 

between days 21 and 35, 3.3% between days 35 and 45). 

To identify those anatomical and physiological changes in the reproductive organs and 

foetus that arc associated with pregnancy and to use the changes in the diagnosis and ageing 

of pregnancy in Bunaji cows, a total of 23 pregnancies from synchronized oestri were rectally 

monitored once weekly from approximately day 28 following fertile insemination to day 14 post 

partum. The time of first detection as well as progressive changes in the size and 

position of the structures were recorded. 

Based on the findings. (of the study) a table of gestation characteristics was drawn up. 

the salient features of which include: 

1. Fetal membrane slip (FMS) was detected in all the cows between days 30 to 45 (mean 

35 days). 
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2. Amniotic vesicle (AV) was detected in only 5 cows (22% detection rate) between days 

35 to 55 (mean 45 days). 

3. Fetus was detected in all the cows between days 60 to 90 (mean 75 days) 

4. Cotyledons (placentomes) were detected in all the cows between days 90 to UK) (mean 

95 days). 

5. Fremitus of the middle uterine artery was detected in all the cows between days 70 to 

100 (mean 85 days). 

Thus, rectal palpation was found to be 100% accurate in the diagnosis of both pregnancy 

and non-pregnancy. It was concluded that it is indeed possible to positively diagnose and age 

pregnancy in Bunaji cows as early as 30 to 40 clays of gestation and this should be the target 

for clinicians engaged in herd health fertility programmes, especially in herds where Al is 

used. 

Finally, the efficacy of PGF2 alpha or its analogue should thus be considered well 

proven as a luteolytic agent and that fertility following PGF2 alpha-induced luteolysis 

is comparable to that following spontaneous oestrus. In addition, oestrus synchronization 

when carefully combined with rectal palpation can serve as a powerful management tool in 

the improvement of reproductive performance of indigenous Nigerian zebu cows. 

x i 




































































































































































































































































































































