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Goat breed preferences of households in the Diffa Region, in Niger	Comment by Dani: Please revise the title to emphasize the role or importance of goat breeds in households as identified one of your key findings.
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ABSTRACT

	The Diffa Region is a livestock area par excellence in Niger, where transhumants, nomads and sedentary people raise various animal breeds. Among these breeds, only goats were concerned by this study. There are three goat breeds raised, namely the common Sahel goat, the variegated Sahel goat and the red goat of Maradi. The study will allow to better appreciate the perception of preference in goat breeds in the municipalities of the region of Diffa. To do this, 576 heads of households were interviewed in six municipalities. The collected data were analyzed with RStudio 4.4.3 software. The results from these analyses show that the population of all the municipalities prefers the common goat of the Sahel (SCG) with the number of responses varying from 10 to 93 and the variegated goat of the Sahel (SVG) from 17 to 58. Nevertheless, the breeders of Maïné-Soroa prefer the SVG breed more (min = 17 to max = 37). Significant differences were found between the preferences in CCS and SVG breeds with p-value ranging from 0.013 to 0.048. The communities prefer the CCS and SVG breeds more because they are economical. They multiply very quickly because they have twin births and they have a short interval between births. The economy is based on the breeding of goat breeds that are very popular because they have good butchering ability.	Comment by daniel kiros: There is no conclusion of your main finding in the abstract. So do it.



Keywords: Goat, Sahel goat, economy, Diffa, Niger


1. INTRODUCTION
The world goat population is estimated by the FAO at over one billion head in 2017 an increase of about 38% since 2000 (283 million head) (FAOSTAT, 2019; Laouadi, 2019). Globally, Africa ranks second (42%) in terms of goat population after Asia (53%), followed by the Americas (4%) (FAOSTAT, 2019). Small ruminant farming, in Europe as in many tropical countries, represents a major component of agricultural systems (Cobo, 2007). According to statistics from the Ministry of Livestock on the evolution of livestock in Niger, there would be 18.1 million goats in 2020 and 29 million head of goats in 2030 (HCI3N/SOFRECO, 2022).
Indeed, goat production systems have become increasingly important in the economy of human societies (Cobo, 2007). This evolution is explained by the potential of these animals to produce meat, milk, hides and fertilizer for agroecology. Although the relative importance of these functions varies according to regions and systems, the function of providing food is universal since they constitute the main source of protein  (Cobo, 2007). The challenges of animal production in the countries of the South are to increase productivity, preserve the environment, maintain the rural fabric, fight against poverty and promote economic integration. These points strongly commit Research to the service of the development of animal production (Sow, 2022). It brings a significant income to households. They occupy a prominent place in breeding in eastern Niger.
However, in recent years many herder households have lost theirmeans of subsistence. The crisis linked to insecurity in eastern Niger is one of the problems that had caused many households to lose their livestock. Added to this are recurrent droughts, the consequence of which is the cachectic state of the livestock. It is then necessary to find ways and means that will allow different households to rebuild their herds in goat species. It is in this context that a study was conducted. It allows us to know the most popular goat breed by the population of the Diffa region. It is specifically to identify the most raised goat breeds in each municipality and to identify the reasons that drive the herding communities of the Diffa region to choose these breeds.	Comment by Dani: Could you revise these sections to clearly articulate the research gap and the significance of the study

2. material and methods
2.1 Choice of site
The choice of sites focused on the municipalities of N’Guigmi, Kablewa, Maïné-Soroa, Chétimari, Diffa and Gueskérou (Figure 1). Almost all households in these populations have lost their means of existence. The majority of this community practices livestock farming.
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Fig. 1 : Map of the study area
2.2 Methods	Comment by Dani: What about the study design?
2.2.1 Data collection
Sample size : The municipalities of N’Guigmi, Kablewa, Gueskérou, Diffa, Chétimari and Maïné-Soroa were selected in the Diffa region to conduct this study. On each site, the surveys concerned the households of these municipalities. This sample was determined from the law of large numbers with Slovin's formula (Meyer, 2024). In total, 576 households were surveyed in all six municipalities (Table I).
; 

(with n e the sample size, N the size of the parent population; e: the risk of error of being wrong, which must be low at 3.31%).
Sampling method : Thus, the random sampling method was used to identify the households surveyed. The data collection was carried out on the basis of a household questionnaire, addressed to the heads of households or one of the wives of the head of household. This questionnaire focuses on the roles of goats in livelihood strategies and the preference of breeders for goat breeds in the Diffa region.	Comment by Dani: The authors are requested to narrate what were the selection criteria for the households.

Table I: Sample size of six municipalities studied in the Diffa region
	Municipalities
	Number of households
	Samples

	N'Guigmi
	433
	123

	Kablewa
	126
	63

	Maïné-Soroa
	300
	99

	Chétimari
	458
	136

	Diffa
	200
	83

	Gueskérou
	45
	72

	Total
	1562
	576



2.2.2 Data processing and analysis
The FactoMineR and factoextra packages were used for principal component analysis nalysis (PCA) of goat breed preferences of households in 6 communes in the Diffa region. Diffa. The ggpubr and ggballoonplot packages were used to establish the factorial tables presenting the reasons for choosing goat breeds by commune (Kassambara, 2017; R Core Team, 2024). The tidyverse package associated with the ggplot2, stringr, forcats, lubridate packages compiled with R version 4.4.3 and the ggpubr, rstatix packages were used to calculate the p-values, to verify the normality and homoscedasticity tests before performing the tests parametric ANOVA with two factors or the non-parametric Kruskal-Wallis tests with 2 factors with pairwise comparison of Wilcoxon test. The Shapiro test with p.value = 0.0431, therefore less than 0.05. The Kruskal-Wallis test is recommended (Kassambara, 2019, 2019; R Core Team, 2024). The different tests made it possible to compare the preferences of each goat breed by municipality.

3. results and discussion
3.1 Goat breed preferences in the Diffa region	Comment by Dani: Your abstract identifies transhumant, nomadic, and sedentary goat-rearing systems in the Diffa region. Could you elaborate on whether goat breed preferences differ across these three groups? Furthermore, do you believe these distinct management system significantly influence breed selection, or do environmental factors keep preferences uniform?
The representation of goat breed preferences along the axes is significant with the percentage of 92.22% on the first 2 axes (Table II).
Table II: Eigenvalues and percentages of cumulative variances
	Dimension
	eigenvalue
	variance.percent
	cumulative.variance.percent

	Dim.1
	5.11530778
	85.2551296
	85.25513

	Dim.2
	0.41820590
	6.9700984
	92.22523

	Dim.3
	0.24395821
	4.0659701
	96.29120

	Dim.4
	0.13779654
	2.2966089
	98.58781

	Dim.5
	0.04826577
	0.8044294
	99.39224

	Dim.6
	0.03646581
	0.6077635
	100.00000



The population of all the communes prefers the common Sahel goat (SCG) with the number of responses varying from 10 to 93 and the variegated Sahel goat (SVG) from 17 to 58. These households appreciate the red goat of Maradi less, the number of responses of which varies from 4 to 17 (Fig. 2).
[image: ]
Fig. 2 : Preferences of goat breeds by households in Diffa
3.2 Importance of goat breeds in households in the Diffa region
Among the different goat breeds encountered in the communes of Diffa, the populations prefer the SCG breeds the most (min = 24 to max = 36) in all the communes, except for Maïné-Soroa. Next, the breeders prefer the SVG breed (min = 17 to max = 37). The CRM breed is not appreciated in most of the breeding households in the communes of Diffa (Fig. 3). This latter breed is not appreciated because it is not adapted to the ecological conditions of the Diffa region. It fails to externalize its potential. The communities prefer the SCG and SVG breeds more because they are economical. They multiply very quickly because they have twin births and they have a short interval between births. The economy relies on the breeding of goat breeds that are highly valued because they have good butchering ability. They generate substantial income for the breeders. In addition, there are those who prefer breeding because of the socio-religious and cultural aspect (Fig. 3).
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Fig. 3 : Reasons for preference of goat breeds by households in six communes of Diffa

3.3 Comparative analysis of preference in goat breeds in the Diffa region
Some significant differences were found between the preference in SCG and SVG breeds, in all the communes, except that of Gueskerou. However, no significant differences were found between the SVG and CRM breeds, as the p-value is greater than 0.05 (Fig. 4).
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Fig. 4 : Preference comparison of goat breeds by households in six municipalities of Diffa 

There are significant differences for the choice of breeds from the municipalities of Chétimari, Diffa, Gueskerou, Kablewa and Maïné-Soroa with respective p-values of 0.004; 0.024; 0.015; 0.028 and 0.011. However, there is no significant difference for the choice of SVG and CRM breeds.
Table III: P-values from the test comparing preferences in goat breeds by municipality
	Municipalities
	group1
	group2
	statistic
	p
	p.adj
	p.adj.signif

	Chetimari
	MRG
	SCG
	0
	0.028
	0.057
	ns

	Chetimari
	MRG
	SVG
	24
	1
	1
	ns

	Chetimari
	SCG
	SVG
	48
	0.004
	0.012
	*

	Diffa
	MRG
	SCG
	0
	0.029
	0.059
	ns

	Diffa
	MRG
	SVG
	26.5
	0.807
	0.807
	ns

	Diffa
	SCG
	SVG
	43
	0.024
	0.048
	*

	Gueskerou
	MRG
	SCG
	0
	0.029
	0.059
	ns

	Gueskerou
	MRG
	SVG
	28.5
	0.623
	0.623
	ns

	Gueskerou
	SCG
	SVG
	44.5
	0.015
	0.044
	*

	Kablewa
	MRG
	SCG
	0
	0.029
	0.059
	ns

	Kablewa
	MRG
	SVG
	14
	0.243
	0.243
	ns

	Kablewa
	SCG
	SVG
	42.5
	0.028
	0.056
	ns

	Maine_Soroa
	MRG
	SCG
	0
	0.029
	0.059
	ns

	Maine_Soroa
	MRG
	SVG
	9
	0.077
	0.077
	ns

	Maine_Soroa
	SCG
	SVG
	45.5
	0.011
	0.032
	*

	N’Guigmi
	MRG
	SCG
	0
	0.029
	0.059
	ns

	N’Guigmi
	MRG
	SVG
	8.5
	0.067
	0.067
	ns

	N’Guigmi
	SCG
	SVG
	48
	0.004
	0.013
	*



3.4 DISCUSSION	Comment by Dani: The Discussion section currently lacks the necessary depth. Specifically, the socio-economic and adaptive importance of goat breeds is not sufficiently discussed.	Comment by Dani: What are the implications of breed preferences with the implementation of breeding programs or economic importance of the households?
The seven West African goat breeds: Casamance Goat (Kolda, Senegal), Labé Goat (Fouta Djallon, Guinea), three Sahel Goats (including the Djoloff goat in Senegal; the red Maradi goat in Niger; the Gorgol goat from Mauritania) the Sokoto Goat (Maradi, Niger) and Guera goat (Atar, Mauritania). The relationships between the breeds analyzed correspond to their geographic distribution and, moreover, that the Labé Goat is strongly separated from the other breeds (Missohou et al., 2006). The significance of the standard deviations at the 1% threshold reveals a heterogeneity of preferences for raising Sahelian breeds and crossbred goats, etc.(Zanou et al., 2023). However, breeder-fatteners and pure fatteners prefer large-sized breeds such as Sahelian goats, Touareg goats, and especially crossbreeds (Ouedraogo, 2016). These results are close to those of this study with a distinct preference for Sahel goats (common Sahel goat, SCG for 93 households and variegated du Sahel Goats, SVG for 58 households). Thus goats are integrated into complex livelihood systems, and are "multifunctional" in providing milk, meat, manure, fibers, hides, cash, savings or social status and are often valued for their social or religious uses (Miller et al., 2015). Goats are raised in areas agro-ecological and in varied systems, but it is mainly present in the most arid regions where it plays a role in subsistence and securing agricultural systems of primary importance. The breeding systems are mainly traditional to pastoral, agropastoral and sedentary and secondarily peri-urban (Missohou et al., 2016). It has also been reported that goats play an important role in the strategy of households to achieve food security (Molid Aziada et al., 2021).

4. CONCLUSION	Comment by Dani: Based on the main findings of the study could you please suggest practical recommendations or future directions, 
[bookmark: _GoBack]The two main goat breeds of Niger are diversely appreciated according to the agro-ecological zones. Thus, the Sahel goat with these two variants common Sahel goat (SCG) and the variegated Sahel goat (SVG) are very popular in most households in the communes of Diffa. These goats are prolific in these areas and manage to externalize their potential despite the aridity of the climate. The households of the breeders of the communes of the Diffa Region prefer to raise the Common Sahel Goat more than the variegated goat. This breed is the most raised by most households in Eastern Niger. It plays an important economic role thanks to prolificity. It improves the income of households that raise them, while ensuring their food and nutritional security. It is important to continue this study in order to better identify the potential and ecological environments of these two goat breeds that are popular in the Diffa region. This will allow us to see which one will better externalize these potentialities in such and such other environments.
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