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ABSTRACT 
The results of an artificial insemination experi-
ment carried out in the suburban area of N’Dja- 
mena are here reported. Two methods of syn-
chronization (Norgestomet combination/estra- 
diol/PGF2α/PMSG and PGF2α only) were used 
with Chadian zebu and crossed breeds in 2007 
and 2008. Females were inseminated after in-
duction of estrus with semen of French Nor-
mand breed. The fertility rate was low with PGF2α 
(29.41%). The results obtained with the combi-
nation of several hormones were better (66.66%). 
The survival rates of crossbreeds were particu-
larly low, 40% in 2007 and 33.33% in 2008, main- 
ly due to the traditional management of the herd 
and the lack of technical support. The insemina- 
tion cost of a cow was 39,550 F CFA in 2007 with 
PGF2α and 59,200 F CFA in 2008 with the method 
consisting of combining of four hormones. The 
cost of producing a calf in those two years was 
very high, 134,470 F CFA in 2007 and 118,400 F 
CFA in 2008. 
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1. INTRODUCTION 
Artificial insemination is elsewhere quite an old and 

known practice that it is not necessary to recall the prin-
ciples and the uses to be made of. Yet this essential 
management tool of reproduction, particularly in breed-
ing programs, has not yet found its place in Chad. There 

are many reasons for this, but one has to look into the 
system of Chadian livestock production which is rather 
extensive (about 80%) in the form of nomadism and 
transhumance. The first attempt to improve domestic 
ruminants in the 50 s has occurred through importation 
of live breeding animals. The improved suburban live-
stock raising around large urban centers is not well de-
veloped in Chad compared to other parts of Africa. 
However, the evolution is beginning with the increase in 
number of farms along the Chari and Logone, two rivers 
alone N’Djamena. These structures put in place by a few 
wealthy people need more and more modern farming 
techniques based on models of neighboring countries. 
Thus in 2006, a private farm in the suburban area of 
N'Djamena has requested technical support for crossing 
Chadian cattle breeds with a French dairy breed using the 
technique of artificial insemination. The primary objec-
tive of the breeder was not milk production as he said, 
but rather to be in the elite field at the example of what 
he has seen elsewhere in the other countries. 

Cost management of artificial insemination programs 
includes reducing costs resulting failures of the female to 
become pregnant after artificial insemination and costs 
incurred for the detection of estrus [1,2]. One goal with 
any insemination program is to attain high pregnancy 
rates at the lowest possible cost [3]. 

Costs resulting from the use of the two techniques of 
estrus synchronization and constraints are discussed in 
this article. 

2. MATERIALS AND METHODS 
2.1. Animals 

At the end of 2008, the breeding herd consisted of 
cows from different breeds. The experimental group con-
sisted of 160 females of Arab zebu, 60 females of 
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M’bororo zebu, 10 females of Kuri and 10 females 
crossbred between Kuri and Arab. They were kept 
throughout the year on natural pasture and received a 
mineral supplementation (Salt Lick) in addition to a pro-
tein meal (cottonseed cake) during the hot dry season 
months. Of the 240 females used for reproduction, 170 
were synchronized by a method of double injection of 
prostaglandin and inseminated in 2007 and 120 by a 
method of four hormones combination in 2008. 

2.2. Treatments and Products Used 
Artificial insemination is a method of fecundation as-

sisted by placing sperm in the female genital tract. It is 
done on natural or artificially induced heat by biotech-
nological methods (induction and/or synchronization of 
estrus).  

Several methods of estrus induction in cattle exist. 
Two of which were used in this study as reported in Ta-
ble 1:  

1) The method of prostaglandins: On cycled females, 
the action of prostaglandins to lyse corpora lutea can, 
after two injections at 11 days interval, induce 95 percent 
of heats. The first injection takes place at any time of the 
cycle and the second 11 days later to be sure to act on 
cows that were between the first and fifth day or between 
the 16th and 20th day of the cycle, two periods during 
which prostaglandin does not affect the corpus luteum. 
But, on suckling cows and especially zebu with ex-
tremely prolonged postpartum anestrus (so no yellow 
body), the action of prostaglandin has little effect. On the 
flow diagram for treatment of our first trial (Table 1), we 
used Luprostiol (7.5 mg) a synthetic analogue of pros-
taglandin F2 alpha (PGF2α).  

2) Combination method using Norgestomet /Estradiol 
/PGF2α /PMSG: This is the method recommended by 
INRA (National Institute for Agronomic Research, 
France) which associates estradiol which destroys any 
possible body and progesterone which inhibits the secre-
tion of pituitary gonadotropins (FSH and LH). The folli-
cle-stimulating effects of serum gonadotropin or PMSG 
(Pregnant Mare Serum Gonadotropin) and the luteolytic 
PGF2α make it possible to induce and synchronize a short 
sexual cycle. Treatment with implants detailed in Table 1 
was established for the combination method. 

The implant placed under the skin to the outer surface 
of the ear contains 3 mg of norgestomet (17 α β-acetoxy- 
11-methyl-19-norpreg-4-en-3, 20 dione), which will be 
released at a rate of 0.20 mg per day during the 10 days 
of the trial. The Norgestomet provided by the implant 
blocks the release of gonadotropin hormones from the 
pituitary gland. On withdrawal, the blockage suddenly 
stops and females having received the indicated amount 
show then, and synchronously, a follicular phase, which 
leads to heat and ovulation. An injection of serum go-
nadotropin at the same time completes or replaces the 
full discharge of endogenous gonadotropic hormone. 

2.3. Insemination 
The breed chosen by the farmer to improve the level 

of his herd is the French Normand. It is a mixed breed, 
that is to say, it serves both for milk and meat produc-
tions. The semen is imported in the form of thin flakes of 
0.25 ml frozen in liquid nitrogen. These are the semen of 
two sires (Fukrain and Gerfaut) that have been imported 
for the two operations. Inseminations take place on the 
72nd and 96th hours after the second injection of PGF2α 
for the first method and on the 48th and 72nd hour after 
removal of the implant for the second method. 

The grouping of calving was planned over two seasons: 
the beginning of the rainy season in 2007 and the dry 
cold season in 2008.  

The equipment necessary to carry out the experiment 
on the field is very modest. It consisted of insemination 
gun, straws, prospecting gloves, pliers, speculum, ther-
mos, thermometers. For the transport and the packaging 
of the semen we used a liquid nitrogen container of 35 
liters with a conservation capacity of 45 days. 

3. RESULTS 
3.1. General Aspects 

The difficulties related to equipment are few given the 
simplicity of the technique. However, it should be noted 
that failure occurred right at the beginning of the opera-
tion. It concerned the loss of liquid nitrogen during air 
transport between France and Chad. Females for the 
most part are more than five years old and were bought 
on the local markets. They were not necessarily a good  

 
Table 1. Flow diagram of the treatments. 

Method 
Products administered 

Insemination 
Norgestomet* Estradiol* Luprostiol** PMSG*** 

Treatment PGF2α 0 0 7.5 mg = D0 
7.5 mg = D11 0 D14 and D15 

Treatment implant 3 mg implant = D0 
3 mg injection = D0 3.8 mg = D0 7.5 mg = D8 500 IU = D10 D12 and D13 

*Crestar Syncromate-B, N.D., Intervet, D0 = first day; D15 = 15th day; **Prosolvin, N.D., Intervet; ***Syncro-Part. 
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herd for synchronization action. Herd management en-
trusted to a not experienced employee was out of control 
during the operation: bad driving grazing animals, re-
moval of implants from suckling cows and refusal to 
castrate the young males of the herd. 

3.2. Synchronization of Estrus 
With PGF2α alone, 130 of 170 females came into heat 

at 14 days that is 76.47%. The criteria retained for the 
evaluation of heats were coupling simulation, internal 
signs (vaginal mucus discharge and opening of the cervix) 
observed using a speculum. 

Females treated with the combination of four hor-
mones showed signs of heat at 58.33% that is 70 cows 
out of 120. Thirty animals lost their implants in the early 
days of the operation and are from the group of 50 fe-
males that showed no signs of heat. The true rate would 
have been 77.77% for this group. 

3.3. Pregnancy Rate 
For the two operations, the overall pregnancy rate was 

37.93%. This rate varies from 29.41% for the method 
using a single hormone to 50% for the method involving 
four hormones used in combination or a true rate of 
66.66% percent if females that have lost their implants 
are not taken into account (Table 2). 

3.4. Survival of Crossbreeding Products 
Survival rates were generally low for the two years. 

Two third of products issued from crossbreeding have 
not reached the age of weaning. Survival rates are 40% 
in 2007 and 33.33% in 2008 that makes an average of 
36%. 

4. DISCUSSION 
The signs of heat were observed in 76.5% and 77.8% 

among the females treated respectively with pros-
taglandin alone and implants (Norgestomet/Estradiol) 
combined with PGF2α and serum gonadotropin. These 
two non-significant rates are similar to those of 65% to 
70% observed in Charolais cows after receiving treat-
ment with implants [4-6]. However, they are lower than 
those observed in Senegal with the Gobra zebu following 
treatments with implants, 92.8% [7] and in Europe with 
Charolais and Salers treated with prostaglandin: 85.7% 
[8]. Rates of 90% and 100% were recorded respectively 
in cycled primiparous cows of N’Dama and Maure zebu 
breeds [9]. In a four-year study conducted with Fulani 
zebu in Cameroon [10], also higher rates (76% to 100%) 
were obtained after the contribution from the second year 
of the PMSG to the association of estradiol and Cro-
nolone. In addition, the existence of undetected silent 

heat should be considered because several authors have 
observed it in female of African indigenous breeds 
[11-14]. 

The pregnancy rate obtained with these two methods 
varies from 29.41% using prostaglandin alone and to 
66.6% in the best cases, with the combination method. 
On the field and on station, this rate is estimated to be 
63.45% in the Arab zebu under natural conditions, the 
most important breed of our observations [15]. The 
numbers of the animals and breeds used are very low to 
assess the breed effect. Only four cows of M’bororo 
breed in 2007 and two in 2008 were synchronized. 

The rate of 29.41% obtained after treatment with 
PGF2 α is lower than most of the results obtained by 
certain authors [7,9,16-18] in African cattle breeds: 
Maure zebu (40%), N’Dama (52.5%), Gobra zebu 
(23.8%), Baoule (57%), Afrikaner, Brahman, Tswana 
Tuli zebus (37%) and Friesian and Ayrshire crosses with 
indigenous Tanzania short horn zebu (60.2%). It should 
be noted that our results were obtained in an unfavorable 
livestock raising condition. In 2008, six females used in 
2007 were eliminated because of infertility problems of 
which three due to lack of cyclic ovarian activity, one to 
mummification diagnosed and two to aging. “All comers” 
females are mostly very old, less fertile than the primi-
parous cows. 

The result of combination of four hormones was better 
in 2008. This situation can be explained by both the 
methodology used and the elimination of some breeding 
females as described above. This rate of 50% is greater 
than the observations [10] in Cameroon (26.7% to 35.3%) 
and in Tanzania (37.6%) [19]. It is comparable to those 
of in Senegal (55.5%) [7] but less than those obtained in 
Iran (55%) [20] and in Tanzania (69.8%) [18]. 

If the two reproductive parameters (rate) are compara-
ble to the results obtained elsewhere, survival of products 
of crossbreeds to weaning age was particularly low. Only 
four of the eleven calves produced in two operations 
have reached the age of eight months. This can be mainly 
attributed to the lack of adequate housing and poor herd 
management but also the lack of motivation of the 
breeder. 

Although the primary objective of the breeder was not 
having dairy strains, the stakes are high on the economic 
basis. Considering the import prices in 2007/2008 the 
minimum price for the insemination of one female was 
39,550 F CFA for the PGF2 α method alone and 59,200 
F CFA francs for the second method. This difference is 
only about 10,000 F CFA if we consider only the prod-
ucts used for synchronization as shown in Table 3. 

The main factors that can reduce this cost are the price 
of imported semen and to a certain extent the number of 
females to be synchronized. Using a very small staff has 
increased the cost of producing a calf operation. It was  
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Table 2. Synchronization and success rate. 

Method Number of female Synchronization rate (%) Calves obtained Achievement rate (%) 

PGF2α single (2007) 170 76.47 50 29.41 

Norgestomet/Estradiol/ 
PGF2α/PMSG (2008) 

120* 
90** 

58.33 
77.77 60 50 

66.66 

Total synchronized (2 years) 290 68.96 110 37.93 
*Number includes females who lost implants; **Females normally treated with implants. 
 
Table 3. Estimated minimum costs of the insemination and production a calf of the two methods (excluding investment).  

 2007 2008 

Norgestomet/Oestradiol - 48501 

PMSG - 9930 

PGF2α 5940 (2970 × 2) 2970 

Insemination tools 43 43 

Semen 14,800 (7400 × 2) 14,800 (7400 × 2) 

Sub-total 20,750 32,600 

Transportation 18,800 26,600 

Insemination cost of a female 39,550 59,200 

Cost of producing a calf 134,470 118,400 
(88,800) 

11US$ = 500 F CFA. 
 
134,470 F CFA francs in 2007 and 118,400 F CFA francs 
(88,000 F CFA or if all three badly treated animals are 
not taken into account) in 2008. 

5. CONCLUSION 
The systematic practice of artificial insemination after 

estrus synchronization is a technique that overcomes the 
problems associated with heat detection. Fertility rates 
remain mostly in Africa below the natural breeding cases 
(60% to 70%). The results of these two trials are compa-
rable to those reported on other African cattle breeds. It 
should be noted that our results were obtained in an un-
favorable livestock raising condition. The estimated costs 
of producing a calf obtained are too high to promote the 
technique of genetic improvement not well known in 
Chad. The existence of a support structure (liquid nitro-
gen) is the main factor for improving its utilization in the 
suburban cattle production system. 
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