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ABSTRACT  

The poor reproductive abilities of most tropical cattle are an obstacle to improving cattle production through artificial 

insemination (AI). The aim of this study was to determine the reproductive parameters of 23 cows and heifers reared on 

stations in Togo after an AI campaign. These females were inseminated following a hormonal heat synchronization 

protocol using Prid® Delta. Pregnancy and calving were monitored to assess reproductive parameters. Results showed a 

calving rate of 52.27% and a fertility rate of 47.73%. These rates varied significantly (p<0.05) according to parity, breed 

and body condition score. In addition, mean gestation period, mean age at first calving, calving interval -1
st 

heats and 

calving interval - AI were respectively 9.38 ± 0.29 months, 3.57 ± 1.19 years, 45.90 ± 13.36 days and 5.04 ± 0.45 months. 

Comparative analysis of these parameters showed significant variations (p<0.05) in relation to female breed and parity. 

Reproduction parameters are of considerable importance in the valorization of local cattle through artificial insemination.  
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INTRODUCTION  

Livestock farming is one of Togo's key development 

sectors, accounting for 16.56% of agricultural Gross 

Domestic Product (GDP) and 6.73% of national GDP 

(FAO, 2017). Thus, economic, social and cultural 

importance is attached to livestock products. Livestock, 

particularly cattle, are the only sources of milk production 

(FAO, 2017). Cattle farming contribute 27% of milk 

requirements (FAO, 2013). This coverage rate is due to low 

milk performance (1 to 4 liters/cow/day) and the lack of 

control over reproduction parameters in bred cows (Kulo 

and Kossivi, 2012; Kotoe et al., 2019). These cows cannot 

produce milk without reproducing due to the physiological 

interactions between lactation and reproduction 

(Achemaoui and Bendahmane, 2016). Reproductive 

efficiency in cattle is based on cow performance, including 

age at first calving, calving interval and fertile service 

(Tella et al., 2015a and b). However, cows bred in Togo 

calve for the first time between 4 and 5 years of age and 

have a calving interval of 14 -15 months (Seme, 2017). 

These low performances can delay calving regularity and 

the rapid diffusion of genetic progress through artificial 

insemination (AI). In addition, there are no data on the 

post-calving reproductive performance of cows 

inseminated at stations in Togo. The aim of this study was 

to determine the reproductive parameters before and after 

calving in female cattle inseminated in stations in Togo. 

MATERIAL AND METHODS 

Experimental site  

The present study was carried out at three (03) cattle 

breeding stations in Togo (Figure 1). These were the 
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Alternate Training Institute for Development (IFAD of 

Barkoissi), the Tchitchao Agronomic Experiment Station 

(SEAT) and the Avétonou Research Station of the Forest 

Zone Agronomic Research Center (CRAF) of the Togolese 

Agronomic Research Institute (ITRA). These stations have 

female cattle of local breeds, forage plots and are involved 

in the production and processing of local cow's milk. The 

Avétonou station enjoys a sub-equatorial climate with two 

rainy seasons: the first from March to July, the second from 

September to October. SEAT and IFAD-Barkoissi enjoy a 

sub-Sahelian climate, with one rainy season (May to 

October) and a dry season the rest of the year. Average 

annual rainfall is 1,100 mm (Avétonou station), 776.7 mm 

(SEAT) and 709.8 mm (IFAD). Average temperatures are 

28.6°C, 27.3°C and 27.3°C at these respective stations 

(FAO, 2013). 

Characteristics of study females  

The study involved twenty-three (23) calvings from 44 

cows and heifers of local breeds (Borgou, Goudali, Somba 

and White fulani). These female cattle were inseminated 

following a hormonal heat synchronization protocol using 

Prid® Delta. Seeds from bulls of exotic breeds (Brune des 

Alpes, Holstein, Montbéliarde and Tarentaise) were used 

for AI.  

Calving preparation and management of pregnant 

females  

Pregnant females due for calving were separated from the 

rest of the herd and housed in maternity barns. These barns 

were sprayed two (02) days with Vectocid (Deltamethrin 

50g) prior to their introduction to control ticks, tsetse flies, 

fly larvae and other biting and blood-sucking insects. 

Maintenance inside the barn was carried out every morning 

and afternoon as soon as the animals left for grazing. 

Pregnant females were kept on Panicum maximum forage 

plots for eight (08) hours a day, and supplemented with 

lickstones on their return from grazing until calving. Water 

was provided ad libitum.  

Calving equipment and management  

All calving equipment (calving machine, gans, ropes, 

bottles, lubricants, oxytocin, etc.) was prepared and stored 

in a warehouse. Pregnant females were monitored as 

calving approached, in order to intervene in the event of 

dystocia. After calving, the calf's nostrils were cleaned to 

facilitate breathing, and expelled placentas were buried.  

Post-calving cow monitoring and data collection  

The herds at the various stations were monitored by their 

technicians, supported by the herdsmen after calving. A 

data collection sheet was provided to record the dates of 

heat returns. Three (3) months after calving, technical visits 

were organized at the said stations to assess the possibilities 

of returning the calved cows to reproduction. During these 

visits, the monitoring sheets made available to them were 

reviewed and the data extracted for statistical analysis. 

Parameters studied  

On the basis of inseminated and calved females, the 

following parameters were studied:  

Calving rate (CR) =  (1) 

 

Fertility rate (FR) = (2)  

 

Gestation period (GP): the number of days or months 

between the AI dates and farrowing;  

Age at first calving (AFC): the number of months, days or 

years at which inseminated heifers calved for the first time. 

Data for this parameter were calculated from information 

collected from herdsmen and teething examinations;  

Calving interval – 1
st
heats: number of days between 

calving dates and first observed heats;  

Calving - AI interval: the number of days or months 

between calving and AI. It was calculated for IFAD-

Barkoissi and ITRA/CRAF cattle.  

Statistical data analysis  

Data were entered using Excel 2016 spreadsheet software 

and exported to SPSS 21 for statistical analysis. Results 

were tabulated and expressed as percentage (%) and mean 

± standard error. Differences were considered significant at 

the 5% level.  

RESULTS AND DISCUSSION  

The 44 cows and heifers inseminated during the 

experiment, 23 farrowings were recorded, representing a 

calving rate of 52.27% (Table 1). Two (02) stillbirths were 

recorded, giving an overall fertility rate of 47.73%. These 

rates varied significantly (p<0.05) according to parity, 

breed of female, body condition score (BCS) and breed of 

AI sire (Table 1). Gestation duration averaged 9.38 ± 0.29 

months or 284.95 ± 9.21 days. No significant differences 

(p˃ 0.05) in gestation length were observed in relation to 

female parity; fetal sex and AI sire genetics (Table 2).  

Mean age at first calving, calving interval – 1
st
  heats and 

mean calving interval -IA were 3.57 ± 1.19 years, 45.90 ± 

13.36 days and 5.04 ± 0.45 months respectively (Table 2). 

These parameters were significantly influenced (p < 0.05) 

by the breed of the study females (Table 2).  

The calving rate in this study is close to the 53.33% 

rate obtained by Seme (2017) in zebu and taurine females 

inseminated in stations in Togo. It is higher than the rate of 

34.6% observed in Gobra zebus and F1 crosses during AI 

companions in traditional environments in the Thiès region 

of Senegal (Kouamo et al., 2014). This rate was influenced 

by the parity and breed of the females in line with the 

results found by Seme (2017). However, it is significantly 

high in females with a body condition score (BCS) of 4. 

This is explained by the fact that these BCS=4 females 

maintain their BCS until calving and have the ability to 

carry a gestation to term and calve normally (Kouamo et 
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al., 2014). The fertility rate found is lower than the 51.45% 

rate reported for cattle breeds by Seme (2017) in southern 

Togo. It is also lower than the fecundity of the Borgou 

breed (64%) obtained by Toko et al. (2016) in Benin and 

that of 83.20% recorded in the N'Dama breed in Côte 

d'Ivoire (Sokouri et al., 2010). The gestation period in this 

experiment is in line with that of 285 days found in the Bos 

taurus species (Messine et al., 2007). However, it is longer 

than the 281 ± 4.24 days obtained by Seme (2017) in cattle 

inseminated in Togo. On the other hand, it is lower than the 

average duration of 293 ± 2 days and 288.2 ± 6.8 days 

obtained respectively in Gobra zebus and N'dama bulls 

(Bouyer, 2006). No significant differences (p˃ 0.05) in 

gestation length were observed in relation to fetal sex, cow 

and AI sire genetics contrary to the work of Pitala et al. 

(2014).

 

 

Figure 1. Map of Togo showing the location of study stations. 

 

Table 1. Calving and fertility rates after insemination by influencing factors. 

Factors 

 

Calving Fertility 

Workforce CR (%) Live Calves FR (%) 

Stations 

IFAD 11 78,57
a 
(11/14) 10 71,43

a
 (10/14) 

SEAT 2 28,57
b
 (2/7) 2 28,57

b
 (2/7) 

ITRA /CRAF 10 43,44
c
 (10/23) 9 39,13

c
 (9/23) 

Parity 
Heifers 14 41,18

a
 (14/34) 13 38,24

a
 (13/34) 

Cows  9 90
b
 (9/10) 8 80

b
 (8/10) 

Local breeds 

Borgou 6 85,71
a
 (6/7) 5 71,43

a
 (5/7) 

Goudali 11 55
a 
(11/20) 11 55

a
 (11/20) 

Somba 0 0
c
 (0/1) 0 0

c
 (0/1) 

White fulani 6 37,5
b
 (6/16) 5 31,25

b
 (5/16) 

BCS 
3 11 37,93

a
 (11/29) 10 34,48

a
 (10/29) 

4 12 80
b
 (12/15) 11 73,33

b
 (11/15) 

Bull seeds 

 

Alpine Brown 6 60
a
 (6/10) 5 50

a
 (5/10) 

Holstein 1 14,29
b
 (1/7) 1 14,29

b
 (1/7) 

Montbéliarde 10 58,82
a
 (10/17) 10 58,82

a
 (10/17) 

Tarentaise 6 60
a
 (6/10) 5 50

a
 (5/10) 

Total 23 52,27 (23/44) 21 47,73 (21/44) 

 

Values in the same column indexed by different letters are significantly different (p ≤ 0.05). 



Paguindame DJABANGOU et al.                                                                                             Int. J. Zool. Appl. Biosci., 8(5), 47-51, 2023 

  50 

Table 2. Reproduction parameters of cattle inseminated at stations in Togo. 

Parameters Mean ± Standard deviation 

 

 

Gestation period (GP)(months) 

 

 

 

Heifers 9,42 ± 0,33
a
 

Cows 9,37 ± 0,20
a
 

Calves (n=10) 9,36 ± 0,24
a
 

Velles (n=11) 9,40 ± 0,29
a
 

Alpine Brown 9,44 ±  0,40
a
 

Holstein 9,03 ± 0,00
a
 

Montbeliarde 9,31 ± 0,20
a
 

Tarentaise 9,41 ± 0,15
a
 

Average 9,38 ± 0,29 

 

Age at First Calving (AFC) (years) 

 

Borgou 5,79 ± 0,00
a
 

Goudali 3,57 ± 1,19
b
 

White Fulani 3,77 ± 0,01
b
 

Average 3,57 ± 1,19 

Calving interval – 1
st
 heats (days) 

 

Primipares 46,26 ± 14,00
a
 

Multiparious 51,83 ± 8,26
b
 

Borgou 54,11 ± 8,00
a
 

Goudali 45,90 ± 13,36
b
 

White Fulani 41,00 ± 16,61
b
 

Average 45,90 ± 13,36 

Calving - AI interval (months) 

 

Average 

IFAD-Barkoissi 4,47 ±  0,16
a
 

ITRA/CRAF 5,35 ±  0,43
b
 

 5,04 ± 0,45 

Values in the same column indexed by different letters are significantly different (p ≤ 0.05). 

 

The age at first calving of inseminated heifers is similar to 

those obtained by Sokouri et al. (2010) in local breeds in 

Côte d'Ivoire, Gbangboche and Alkoiret (2011) in Borgou 

and N'Dama breeds in Benin, Gbodjo et al., (2013) in 

crossbred breeds, and Tellah et al., (2015a) in cattle breeds 

in Chad. On the other hand, it is higher than 1090.2 ± 

180.59 days obtained by Seme (2017) in female cattle 

inseminated in stations in Togo. This could be explained, 

on the one hand, by the reproductive management of 

heifers applied at the stations (separated from bulls) and, on 

the other hand, by the long waiting period (around 1 year) 

for heifers selected to start the AI program. Variation in age 

at first calving according to breed showed that Goudali and 

White Fulani are more precocious than Borgou. This result 

corroborates those obtained by Kouamo et al. (2017) for 

zebus in Cameroon. The calving – 1
st 

heats interval 

observed is longer than the average duration of 40 days 

reported by Ponsart et al. (2006) for cyclic females in 

regular heat. This interval is lower than the 86.8 ± 48 days 

observed by Haou et al. (2021) in dairy cows in 

northeastern Algeria. Nevertheless, the interval found is 

within the 30-60 days of post partum anoestrus observed in 

tropical cattle (Kumar et al., 2021). In addition, AI calves 

were regularly suckled by their mothers. Permanent 

suckling delays the recovery of cyclist in cows (Garba et 

al., 2014). The interval between calving and AI is long 

compared to the 106-day duration of Achemaoui and 

Bendahmane (2016) in dairy cattle from the wilaya of Sidi 

Bel Abbés in Algeria. This interval is beyond the 50-90 day 

period recommended for the return to breeding of cows 

after calving (IMV Technologie, 2021).  

CONCLUSION  

This study examined the reproductive parameters of cattle 

during the artificial insemination campaign at stations in 

Togo. The results show that inseminated cows have good 

reproductive aptitudes, favouring the regular 

implementation of AI. Breed and parity are factors that can 

influence age at first calving, as well as the calving – 1
st
 

heats interval. Consequently, proper feeding of cows after 

calving and organization of reproduction in the 90 days 

following farrowing will improve reproduction parameters.  
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