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Abstract | The objective of this study was to analyze the effect of genotype on the performance of crossbred cows in
the peri-urban area of N’Djamena, in order to better guide the cattle breeders for dairy production. The study was
conducted by survey in eleven (11) farms having two hundred and forty-three (243) crossbred cows. Data on breeder
identification, dairy cow genetic types, quantity of milk produced, herd management, animal health and access to
insemination services were collected and analyzed using XL-STAT software. Sixteen genotypes of crossbred cows were
identified and their milk production compared. The analysis showed that the crossbred cows fromexotic bull breeds
(Holstein, Montbeliard and Jersey)and local breeds (Kuri and Bokolodji) have proved to be the most favorable to
improve milk production in theperi-urban area of N’'Djamena. Nevertheless, the type choices of crossbred cows should
be clarified after the monitoringof milk productions and their reproductive performance (age at first calving and
calving interval). Moreover, poor livestock management (health, grazing and the transhumancemonitoring), difficult
access to artificial insemination services by breeders and poor management of crossbreds are noted to be obstaclesof
bovine milkproduction improvement in Chad.
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INTRODUCTION day during 10 months of lactation (Zeuh et al., 2014). This
low productivity is not in line with the population growth
rate and the multiple uses of milk and its products by ur-

ban consumers in the Sahel (Duteurtre et al., 2003; Kous-

had has a significant bovine potential. The estimates

done in 2018 based on the 2015 general livestock cen-

sus (MEPA, 2015) indicate a cattle population of 29.1 mil-
lion heads. This number contributes to population’s food
security and generates a significant income for the country
and producers. However, meat production and especially
milk production remain very limited due to the poor per-
formance of local cows. They produce 1 to 3 liters of milk
per day during 6 months of lactation, with a first calving
age of 47 months and a calving interval of about 16 months
(Tellah, 2015a; 2015b). The Kuri cow, the most successful

milk producer, produces an average of 5.33 + 2.12 liters per

sou, 2008). The most popular alternative to overcome this
milk lack remains the powdered milk importation, which
most often a burden on the national economy. This double
pressure has led to the multiplication of dairy cattle farms
around N'Djamena with the improving milk production
option by using crossbred cows as in other tropical coun-
tries. In these countries, artificial insemination has been a
vector for significant and sustainable improvement of milk
production through the crossbreeding adapted to local
conditions in tropical areas (Senoussi, 2008; Khan, 2014,
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Lawrence et al., 2015; Goni et al., 2016; Singh, 2016). The
daily milk production of crossbreed cows varies on average
from 4.3 + 1.1 to 17.6 + 0.2 liters during 232.1 + 2.4 to
338.72 + 58.88 days of lactation. Then, it varies following
the cattle breeds used in the cross (Ouedraogo 1995, Keita,
2005; Kibwana et al., 2012; Habimana, 2013; Sokouri et
al., 2014; Tadesse et al., 2015; Genzebu et al., 2016; Rah-
man et al., 2016; Singh, 2016). However, since the last dec-
ade there are the lactingcrossbreed cows in the peri-urban
area of N’'Djamena and yet, there were less documented
studies on their different genetic types and nor their milk
production.

Hence, the objective of this study is to analyze the effect
of genotype on the milk production of crossbreed cows in
the peri-urban area of N'Djamena in order to guide the
breeders to choose cattle breeds for crossbreeding and to
get improvements in milk production.

MATERIALS AND METHODS

STUDY AREA

'The study was conducted in peri-urban area of N’'Djamena
that is located between 12°13’ latitude north and 15°03’
longitude east and within a radius of 80 Km. A total of 11
livestock farms covered by this study are divided into four
axes starting from N’Djamena:

two farms in East (Klessoum and Linia);

two farms in West (Mara and Guilmey);

four farms in South (Etena, Raf, Mandélia and Oundou-
ma);

three farms in North (two farms at Massaguet) and one in
Djarmaye.

The study area is characterized by two distinct seasons: a
dry season from October to June and a rainy season from
July to September. The annual rainfall is between 300-600
mm. In terms of temperature, the warmest period is be-
tween March and June (beyond 45 degrees) and the cool-
est between December and February. The rainy season is
a period of abundant forage resources. The hot dry peri-
od corresponds to the period when food resources on the
range lands are poor and very limited. In order to avoid a
decrease in production performance of cows, farmers sup-
plement their animals during the lean season. The vegeta-
tion consists mainly of thorns and grasses. The rivers en-
countered in the peri-urban area of N'Djamena are mainly
the Chari and Logone rivers from which, most cattle drink
when they go to the pasture. The demand in recent years
in milk has led to the development of dairy cattle farms in
this area.

SAMPLING AND HERD MANAGEMENT
The study conducted on eleven (11) cattle farms among

thirty-eight (38) in the peri-urban area of N'Djamena.
These farms have an average of 15.73 + 5.04 crossbred
calves (from artificial insemination). The study involved
243 lactating crossbred cows (F1). The herds are taking to
the natural pasture every day by the herdsmen in the same
way as the local breeds. The supplementation of the suck-
ling cows depends on the financial capacity of the farmer
(frequency and variable feed). The most commonly used
supplements are grains, cake, bran and sometimes the feed.
Some farms also did seasonal transhumance to avoid bit-
ing insects and flooding. The proximities of these farms to
N’Djamena is an asset to for health and zootechnical mon-
itoring: either through personal initiative (owner) or State
support. State veterinary agents for the public farms and
contractors to private farms carry out health monitoring.
'The same applies to conduct of reproduction, which based
more on artificial insemination. The choice of breed im-
provers depend on the breeder’s preference for a particular
breed or another.

Data COLLECTION

The study was conducted by survey from July 15 to De-
cember 15%, 2016, in two phases in the peri-urban area
dairy cattle farms of N’ Djamena. First phase was dedicated
to farm identifications and sample determination to help
guide the preparation of survey sheets. The second phase
was reserved for the actual survey and this operation was
used sheets, which have served maintenance guides. The
information sought by survey are presented in the Table 1.

Table 1: Information sought during milk production survey
of crossbreed cows in the peri-urban area of N'Djamena.

Parameters Sought Information /modalities
Profile of the Name, first Name, Age, education level,
breeders etc.

Qualification of Businessperson, Military officers, Civil
breeders servants, Private or State Farm.

Grazing Livestock  Grazing alone, grazing plus supple-

Management ment, forage cultivation, transhumance,
water source
Milk production of ~Calving date, dry date, quantity of milk

Crossbred cows produced (total and daily) and lactation

duration

Farm management Herd management status, heat detec-

tion, food and sanitation management

'The milking is done manually by the cattlemen or their
women twice a day with a transparent plastic buckets
graduate allowing an assessment on site the treaty milk
produced amount before be mixed either for sale or to be
consume. The treaty quantity obtained does not take into
account the part of calf milk consumed. These data are
saved in the farm herd registries.
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Table 2: Genotypes of F1 lactating Crossbreed cows identified in the peri-urban farms of N'Djamena.

Exotic Breeds (improvers)

Montbeliard (MT) Brown Swiss (BS) Holstein (HL) Jersey (JS) Tarentaise (TA)
Local  Arab (AR) MTxAR - HILxAR JSxAR TAxAR
Breeds gy (KU) MTxKU BSxKU HLxKU JSxKU -
M’Bororo(MB) MTxMB BSxMB - JSxMB TAxMB
Bokolodji (BK) MTxBK - HLxBK JSxBK TAxBK

Table 3: Crossbred Cow Milk Production (liter/day) According to the Genotypes in the Peri-urban Area Farms of

N’Djamena.
Local Breeds* Exotic Breeds™
MT HL
AR 7.00 0.7 9.33+1.1*
MB 6.50 = 0.5* -
BK 13.00 + 1.0° 12.50 + 2.5°
KU 12.50 +2.5P 14.00 = 0.6°

JS TA BS
9.20+ 0.8 500+01° -

6.00 + 0.1° 7.00+05  9.00 + 1.0°
12.00 + 0.4¢ - 6.00 + 0.2¢
12.00 + 0.1¢ . 10.00 + 0.2¢

a, b, c- Means with different superscript in a column vary significantly (P< 0.05)

* AR: Arab; MB: M’Bororo; BK: Bokolodji; KU: Kuri

“ MT: Montbeliard; HL: Holstein; JS: Jersey; TA: Tarentaise; BS: Brown Swiss

DATA ANALYSIS

The data was analyzed using XL-STAT software (6.1.9.).
The descriptive analysis provided the dispersion parame-
ters (mean, standard deviations and extremes). The quan-
tity of milk produced was compared between the difterent
genotypes of the crossbreed cows. Variance analysis was
performed using Newman-Keuls multiple test at 5% sig-
nificance level.

RESULTS AND DISCUSSION

PROFILES OF BREEDERS AND FARMS SURVEYED

The average age of the breeders was 49.5 + 4.04 years and
have an education level ranging from secondary (18.18%)
to higher (81.82%). Among these breeders there are
agro-pastoralists (27.27%), traders (9.09%), civil servants
(54.55%) and with only one public farm. This observation
indicates that in the peri-urban area of N'Djamena, it is
the older men who are interested in dairy cattle breeding.
Dairy cattle farms in the peri-urban area of N’'Djamena
are businesses that require significant investment. As the
result, young people without financial means are the less
represented in this speculation. Thus, improved livestock
farms are mainly owned by civil servants and senior man-
agers of the State and a lesser extent by those secondary
levels. The age of farmers was higher than previously re-
ported in the same area with 70.5 per cent of 20 to 45 years
(Aboulmali, 2005). On the other hand, it was under of 57
years reported in Senegal (N'diaye, 2006).

GENOTYPES OF THE IDENTIFIED CROSSBRED COWS
Sixteen (16) types of F'1 lacting crossbreed cows were iden-

tified in the peri-urban area farms of N'Djamena (Table 2).

Kuri and Bokolodji crossbred cows had the highest milk
production (p<0.05) and M’Bororo and Arab crossbred
cows the lowest. The crosses using Montbeliard and Jersey
semen’s were the most numerous (4/16 each), followed re-
spectively by those using semen’s of Holstein (3/16 each),
and Tarentaise and Brown Swiss (2/16) the least. This
would explained by the diversity of the local and improving
breeds used in the crossing. This linked to the free choice of
breeds to be cross by farmers according to their preferences.
These different genotypes of crossbred cows are the result
of crossbreeding by artificial insemination (AI) between
local breeds namely Arab, Kuri, and M’Bororo, Bogolodji
and the exotic breeds that produce high milk, namely Hol-
stein, Montbeliard, Jersey and Tarentais. This diversity of
crossbred cows suggests that the dairy actors in Chad are
looking for new types of cows that can be produce milk in
order to satisfy the growing needs linked to the mutation
of urban dwellers’ eating habits in this protein (Koussou,
2008). The genetic diversity of crossbreed cows has been
more varied than that reported in peri-urban areas of oth-
er African cities (Keita, 2005; Kalandi, 2011; Ouedraogo,
2013). These authors report three dominant genetic types
of crossbred cows in Senegal and in Burkina Faso.

CrossBrED Cow MILK PRODUCTION

In the peri-urban area of N'Djamena, the average milk
yield was 9.44 + 2.49 liters per day for 9.45 + 0.24 months
(7-12 months) of lactation duration or 2 676.24 + 705.92
liters per year. The amount of milk produced daily varied

with Genetic Types of Crossbred Cows (Table 3).
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The crossbreds cows: HLxKU, MTxBK, MTxKU, HLx-
BK, JSxBK, JSxKU and BSxKU had the highest milk pro-
duction; the crossbreds cows:TAxBK, MTxAR, BSxBK,
JSxAR, HLxAR had intermediate milk production and
the crossbreds cows:TAxAR, JSxMB, BKxBS, MTxMB
had the lowest milk production. Themilk production of the
crossbred cows varied according to the breed of the bull
improver (Figure 1).
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Figure 1: Milk Production of Crossbred Cows inseminated
by the exotic Bull Breeds in the Peri-urban Area farms of
N’Djamena.

a, b, c- Means with different superscript vary significantly (P<
0.05).

The crossbred cows from Holstein had the highest milk
production, those from Jersey, Montbeliard, Brown Swiss,
had the intermediate milk production, and crossbred cows
from Tarentaise produced significant less milk (p<0.05).
'The crossbred cows produced milk according to the insem-

inated local breed cows (Figure 2).
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Figure 2: Milk Production of Crossbred Cows Inseminated
by the local bull breeds in the Peri-urban Area farms of
N’Djamena.

a, b, c- Means with different superscript vary significantly (P<
0.05).
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Crossbred cows from Kuri and Bokolodji breeds produced
significantly (p<0.05) more milk yield than those from
Arab and M’Bororocows. The average daily milk yield of
crossbred cows was of 9.44 + 2.49 liters lower than that
reported in other countries : 17.6 + 0.2 liters in Bangla-

desh (Rahman et al., 2016), 10.03 + 1.47 liters and 11.6 +
3.1 liters in Ethiopia (Tadesse et al., 2015; Genzebu et al.,
2016). It was not very different from 9.9 + 9.6 liters report-
ed in Senegal (Habonimana, 2013) but beyond 4.3 + 1.1
liters in Cote d’Ivoire (Sokouri et al., 2014),5.2 + 0.2 liters
in Congo (Kibwana et al., 2012) and 6.28 + 2.29 liters in
India (Singh, 2016).

'The analysis of milk production showed that some cross-
bred cows produced more milk than others did. This dif-
ference was related to the different breeds involved in the
crossing. This result was in line with Singh’s (2016) obser-
vations in India on milk production of different types of
crossbred cows. According to the crossbred cows (breeding
bulls), the crossbreds from Holstein bulls produced more
milk than those from the bulls of breeds: Jersey, Montbe-
liard, Brown Swiss and Tarentais. This superiority of the
Holstein and the Montbeliard breeds is recognized every-
where in crossbreeding to improve milk production (Boul-
ton et al., 2015; Lawrence et al., 2015;Rahman et al., 2016;
Ronzeau, 2016). The possibility of crossbred cow’s milk
production externalization from their original environ-
ment testifies that these breeding breeds are adapted to the
various breeding environments. For local breeds, the Kuri
and the Bokolodji cows were more favorable to improving
milk production than the Arab and the M’Bororo breeds.
In addition, just under half (7/16) of the crossbred cows
produced at least 10 liters of milk per day. This indicates
that some types of crossbred cows have greater genetic
potential and are more suitable for dairy production than
others are in this production system. This also show that
some breeds are suitable for crossing with others. Hence,
the need to choose the breeds to be crossed based on their
milk potential. The effect of genotype on production was
real with the variation of the quantity of milk produced
following the breed of the bull improver. As a result, the
milk quantities produced by the Holstein and Montbeliard
crossbred cows were higher than those reported in Sene-
gal (Keita, 2005). However, these two breeds have in most
cases been used to improve milk production around the
world. The lactation duration of 9.45 + 0.24 months was
intermediate between 232.1 + 2.4 and 338.72 + 58.88 days
depending on the crossbred genotypes (Ouedraogo, 1995;
Keita, 2005; Kibwana et al., 2012, Habimana, 2013; Sok-
ouri et al., 2014; Boulton et al., 2015; Tadesse et al., 2015;
Genzebu et al., 2016; Rahman et al., 2016; Singh 2016).

CONSTRAINTS TO GENETIC IMPROVEMENT

The constraints to the application of bovine artificial in-
semination (Al) application in peri-urban area linked to
access to insemination services, management of cross-
bredcows, herd managements and milk marketing. These
constraints were specifically associated to farms and their
proportions were different (Figure 3).
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Figure 3: Constraints identified for the reduced Milk
Production in the Peri-urban Area farms of N'Djamena.
A: Artificial insemination access+ Crossbreed Health + Finance;
B: Artificial insemination access + Livestock Management; and
C: Artificial insemination access + Milk Trade.

Access to artificial insemination services and herd man-
agement have been major obstacles according to the
breedersto the expansion of Al in the peri-urban area of
N’Djamena. This is due to the high cost of the operations,
the unavailability of the semens and liquid nitrogen on site,
the poor management of crossbred cows (transhumance)
but also the very limited number of inseminators. In ad-
dition, the lack of a national breeding scheme opens up
possibilities for breeders to import the semen of breeding
bulls of their choice and to exchange crossbreed bulls or
sometimes the transhumance of crossbreeds. These prac-
tices are considered by Senoussi (2008) as the failure to
control the zootechnical management of dairy cattle. These
same observations are reported in Kenya (Lawrence et al.,
2015). The exchange of crossbreed bulls between farms has
been reported in Burkina (Lakouetene, 1999) and in over-
seas departments of France (Naves et al., 2009) but this
practice is the genetic erosion source of local breeds. There-
fore, Singh (2016) makes it clear that improving bovine
milk production is not only about crossing of animals but
also about controlling herd management at the same time
as artificial insemination. In the absence of favorable pro-
duction conditions, Khan (2014) reports the negative in-
fluence of the macroclimate on the milk production of the
crossbred cows in the tropical areas. For example, Poivey
(2007) recommends stopping the circulation of crossbred
bulls to preserve local breeds from genetic drift. To im-
prove milk production in the tropical areas in a sustainable
way, the improvement plan must be defined in advance, to
be applied by adopting rigorous crossbreed managements
(Singh, 2016).

CONCLUSION

'The analysis of dairy performance showed that the quan-

tity of milk produced varied according to the genotype of
crossbred cows. The crossbreeding of exotic bulls (Hol-
stein, Montbeliard and Jersey) and local breeds (Kuri and
Bokolodji) are more favorable to improve milk production
in the peri-urban area of N'Djamena. Nevertheless, the type
choices of the dairy cattle crosses should be specified after
monitoring of the milk production of crossbreed cows and
their reproductive performances (age at first calving and
interval between calving’s). Furthermore, poor livestock
management (heath, food and transhumance monitoring),
difficult access to artificial insemination services by farmers
and poor management of crossbred cows are to be noted as
themajor constraints of bovine milk production in Chad.

ACKNOWLEDGEMENTS

The authors express their thanks to the volunteer farmers
for taking part in the realization of this survey.

CONFLICT OF INTEREST

The authors declare that there are no conflict of interest.

AUTHORS’ CONTRIBUTION

Madjina Tellah assured the survey formulary preparations,
the data analyses, the manuscript-writing plan and sub-
mission. Assadi Michel was done the farm identifications
and the data collection. Issa Youssouf Adoum and Maha-
mat Seid Souleyman were associated in the manuscript
drafting and review. Mopaté Logténé Youssouf validated
the manuscript-writing plan and approved the manuscript
before its submission.

REFERENCES

* Aboulmali AA (2005). Typologie des élevages bovins périurbains
de N'Djaména. These vétérinaire, EISMV, Dakar, 145 p.
*Boulton AC, Rushton J, Wathes DC (2015). The Management
and Associated Costs of Rearing Heifers on UK Dairy
Farms from Weaning to Conception. Open J. Anim. Sci. 5:

294-308. http://dx.doi.org/10.4236/0jas.2015.53034

*Duteurtre G, Corniaux C, Boutonnet JP (2003). Baisse de la
consommation des produits laitiers en Afrique subsaharienne
: mythe ou réalité ? Renc. Rech. Rumin. 10: 323-326.

*Genzebu D, Tamir B, Berhane G (2016). Study of reproductive
and production performance of crossbreed dairy cattle
under smallholder’s management system in Bishoftu and
Akaki Towns. Global Journal of Animal Science, Livestock
Production and Animal Breeding. 4(1): 243-247. http://
www.globalscienceresearchjournals.org/.

*Goni S, Mulle CJC, Dube B, Dzama K (2016). Effect of
Crossbreeding on Beef Production of Jersey Herd Using
Fleckvieh Sires Maintained on a Pasture-Based Feeding
System. Open J. Anim. Sci. 6: 163-168. http://dx.doi.
org/10.4236/0jas.2016.63021

June 2019 | Volume 7 | Issue 2 | Page 79


http://dx.doi.org/10.4236/ojas.2015.53034. 
http://www.globalscienceresearchjournals.org/.
http://www.globalscienceresearchjournals.org/.
http://dx.doi.org/10.4236/ojas.2016.63021. 
http://dx.doi.org/10.4236/ojas.2016.63021. 

OPENaACCESS

Journal of Animal Health and Production

*Habimana R (2013). Evaluation des programmes privés
d’insémination artificielle bovine dans la région de Kaolack
au Sénégal. Mémoire de master en production animale et
développement durable, EISMV, Dakar. 41 p.

Kalandi M (2011). Evaluation financiére de l'insémination
artificielle sur chaleurs naturelles dans les petits élevages
traditionnels de la région de Kaolack au Sénégal. Mémoire
de Master en productions animales et développement
durable, EISMV, Dakar, 40 p.

*Keita NS (2005). Productivité des bovins croises laitiers dans
le bassin arachidier : Cas des régions de Fatick et Kaolack
(Sénégal). These Vétérinaire, EISMV, Dakar, 121 p.

*Khan D (2014). The impact of macroclimatic factors on Milk
production and reproductive efficiency of Holstein Friesian
x Deoni crossbred cows. Int. J. Anim. Sci. Husband. Livest.
Prod. 1(4): 095-104. www.advancedscholarsjournals.org

+Kibwana DK, Makumyaviri AM, Hornick JL (2012). Pratiques
délevage extensif et performances de bovins de race locale,
et croisée avec des races laitieres exotiques en République
démocratique du Congo. Rev. D¥élev. Méd. Vét. Pays Trop.
65 (3-4) : 67-74. https://doi.org/10.19182/remvt. 10125

*Koussou MO (2008). Dynamiques des changements dans le
secteur délevage au Tchad : le cas de la filiere laitiere de
N’Djaména. Thése de Doctorat d’université, Institut des
Sciences et Industries du Vivant et de lenvironnement
(Agro ParisTech). Paris, 243 p.

*Lakouetene CET (1999). Elevage laitier périurbain : les pratiques
d’amélioration génétique et identification des maladies
spécifiques aux troupeaux laitiers. Mémoire d’ingénieur de
développement rural. UPB, Bobo-Dioulasso, 130 p.

*Lawrence FG, Mutembei HM, Lagat J, Mburu J, Amimo J,
Okeyo AM (2015). Constraints to use of breeding services
in Kenya. Inter J. Vet. Sci. 4(4): 211-215. www.ijvets.com.

*N’Diaye A (2006). Le lait dans les stratégies de diversification
des revenus des agropasteurs de la région de Fatick. Mémoire
de fin détudes, EISMV, Dakar, 93 p.

*MEPA (Ministere de 'Elevage et des Productions Animales)
(2015). Recensement Général de 'Elevage (RGE) 2012 -
2015. Présentation des principaux résultats. 20 p.

*Naves M, Leimbacher F, Alexandre G, Jaquot M, Fontaine O,
Mandonnet N (2009). Etat des lieux et perspectives des
programmes d’amélioration génétique des ruminants dans
les départements d’Outre-Mer. Renc. Rech. Rumin. 16: 283
—286.

*Ouedraogo IS (1995). Etude sur la production laitiére en zone
periurbaine de Ouagadougou. Mémoire de fin d%étude

d’ingénieur, IDR, Ouagadougou. 92 p.

*Ouédraogo A (2013). Etude des performances laitiéres des
vaches zébus et de la croissance pondérale des veaux des
noyaux de Ouagadougou et komsilga. Mémoire de Master
en vulgarisation agricole, UPB, Bobo Dioulasso. 75 p.

*Poivey JP (2007). Définition d’'un schéma d’amélioration
génétique des bovins. Rapport de mission, Mayotte, 23
janvier - 3 février 2007. 64 p.

*Rahman MM, Gofur MR, Rahman MS, Bari FY, Juyena
NS (2016). Effect of Genotype on Reproductive and
Productive Performances of Dairy Cows under Rural
Context in Bangladesh. Int. J. Livest. Res. 6(6): 9-24. http://
dx.doi:10.5455/ij1r/20160412082206

*Ronzeau CAJ (2016). Utilisation du croisement entre races
laitieres en élevage bovin. Thesevétérinaire, ENVA, Alfort.
92 p.

*Senoussi A (2008). Caractérisation de lélevage bovin laitier
dans le Sahara : Situation et perspectives de développement.
Cas de la région de Guerrara. In: Colloque international «
Développement durable des productions animales : enjeux,
évaluation et perspectives », Alger, 20-21 Avril 2008.

*Singh CV (2016). Crossbreeding in Cattle for Milk Production:
Achievements, Challenges and Opportunities in India-A
Review. Adv. Dairy Res. 4: 158. http://dx.doi:10.4172/2329-
888X.1000158

*Sokouri DP, Gbodjo ZL, N’goran KE, Soro B (2014).
Performances de reproduction et production laitiere de
croisés Montbéliarde x N'Dama du “Projet Laitier Sud”
(Cote d’Ivoire). Int. J. Biol. Chem. Sci. 8(3): 925-936.
https://doi.org/10.4314/ijbcs.v8i3.9

*Tadesse G, Kebede H, Salo S (2015). Production, processing
and constraints of cow milk in and around Hosanna Town,
Hadya Zone, Southern Ethiopia. Global Journal of Dairy
Farming and Milk Production. 3 (3): 92-98.

*Tellah M, Mbaindingatoloum FM, Mopaté LY, Boly H (2015a).
Age au premier vélage et intervalle entre vélages de quatre
races bovines en zone périurbaine de N’Djaména, Tchad.
Afrique Sci. 11 (3): 229-240.

*Tellah M, Zeuh V, Mopaté LY, Mbaindingatoloum FM, Boly
H (2015b). Parametres de reproduction des vaches Kouri
au Lac-Tchad. J. Appl. Biosci. 90: 8387-8396, http://dx.doi.
org/10.4314/jab.v90i1.7

*Zeuh V, Mopaté LY, Youssouf Al, Djidingar D (2014). Milk
Production Performance of Kuri Cows under extensive
breeding conditions of Lake Chad. Int. J. Agric. Innovat.
Res. 3(3): 2319-1473.

June 2019 | Volume 7 | Issue 2 | Page 80

=SS


www.advancedscholarsjournals.org. 
 https://doi.org/10.19182/remvt.10125
www.ijvets.com. 
http://dx.doi:10.5455/ijlr/20160412082206. 
http://dx.doi:10.5455/ijlr/20160412082206. 
http://dx.doi:10.4172/2329-888X.1000158. 
http://dx.doi:10.4172/2329-888X.1000158. 
https://doi.org/10.4314/ijbcs.v8i3.9
http://dx.doi.org/10.4314/jab.v90i1.7
http://dx.doi.org/10.4314/jab.v90i1.7

