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Analysis of the supply chain for crop residues used in animal feed in the city of Niamey
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ABSTRACT 

	Aims: This study analyzes the problem of supplying the city of Niamey with crop residues used as animal feed.
Study design:  The study was conducted by researchers from the National Institute of Agronomic Research of Niger, the Livestock Breeding Center, the Abdou Moumouni Universities of Niamey and Agadez university. A survey was carried out with 537 transporters entering the city of Niamey.
Methodology: The study involved spending one week, during the cool dry season, the hot dry season, and the rainy season, at six police checkpoints on the main entry routes to the city of Niamey.
Results: Crop residues constituted a significant inflow from production areas, primarily villages in the surrounding communes, to the city of Niamey, mainly during the cool dry season. Crop haulms (cowpea: 72%; peanut: 10%) represent the largest proportion of crop residues transported into the city of Niamey. The most commonly used means of transport are donkey and ox-drawn carts (over 60%), and this is true throughout all seasons: 72.20% in the hot dry season, 62.40% in the cool dry season, and 42.90% in the rainy season. Cars are used moderately for supplying the city of Niamey (nearly 25%). The largest loads weigh 373.49 ± 69.66 kg for carts, 2000 ± 320 kg for cars, and 18.66 ± 7.70 kg for bicycles and motorcycles.
Conclusion: The analysis of the system reveals a supply chain that remains informal and rudimentary, with more than 130 tons being transported to the city of Niamey per week.
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1. INTRODUCTION

In Niger, livestock farming is of considerable importance, contributing 10 to 15 % to agricultural GDP (Amadou, 2020). With a large livestock population estimated at over 24,041,678 head of all species combined (Niger, 2025), it employs nearly 87% of the active population, contributes approximately 11% to national GDP, 35% to agricultural GDP (APESS, 2014 ; Niger, 2014), and represents 3.911 billion CFA francs (Niger, 2025). Despite its significant socio-economic role (Steinfeld et al., 2010; Zoffoun et al., 2013), the potential in this sector is very difficult to realize, and production systems are highly dependent on climatic hazards (Faye and Alary, 2001), resulting in recurring droughts. These recurring droughts have led to livestock farmers relocating their herds from pastoral areas to settled agricultural zones in order to alleviate food insecurity and take advantage of proximity to markets (Niger, 2008). Furthermore, the combination of climatic hazards and human pressures (reduction and degradation of grazing lands due to the expansion of cultivated land, overexploitation, etc.) has resulted in Niger experiencing periodic forage deficits in recent years, reaching 67% of its total forage needs (FAO, 2010). This situation prevents animals from reaching their full potential, and the country often suffers enormous losses in the livestock sector.
Animal feed thus appears as one of the major challenges for livestock development in Niger. This problem is particularly acute in large urban areas like Niamey, where urban and peri-urban livestock farming thrives with intensive use of crop residues (Lawal, 2019). In 2020 (Niger, 2025), the Niamey region is home to a livestock population of over 143,779 LSU (Livestock Units) of all species combined. To address this feed problem in this area, a speculative market involving various types of actors has emerged around crop residues (Lawal, 2025).
The use of crop residues suggests the potential for harmonious development of urban and peri-urban livestock farming in Niamey, but this depends on the availability of these inputs. Therefore, this study aims to analyze the challenges of supplying the city of Niamey with crop residues.


2. material and methods


2.1. Study Site 

The study was conducted in the urban community of Niamey (UCN), in both the urban and peri-urban areas. The urban area corresponds to the greater Niamey metropolitan area, which is subdivided into five municipalities (Niger, 2016). The peri-urban area comprises all the villages administratively attached to the municipalities and located between 5 and 15 km around the city of Niamey (Beidari , 1999). The UCN is located in the western part of the country, between 2°10' and 2°14' East longitude and 13°33' and 13°36' North latitude (Beidari, 1999; Niger, 2015). It covers an area of approximately 55,227 hectares with a tropical Sudano-Sahelian climate characterized by an average temperature of 30.25°C, a maximum of 42.1°C in April, and a minimum of 17.8°C in December. Average annual rainfall is 563.3 mm. The vegetation is generally sparse and shrubby, with seasonal herbaceous plants. Agriculture is practiced using traditional methods and employs a significant portion of the population (Niger, 2015).

2.2. Methodology

2.2.1. Data Collection

The carriers were intercepted at six police checkpoints at the main entrances to the city of Niamey. The task involved spending one week at each checkpoint, every day from 8:00 a.m. to 6:00 p.m., during the three seasons (cool dry season, hot dry season, and rainy season) of the year. Municipal officials and law enforcement officers facilitated this process. The information sought concerned the socioeconomic characteristics of the respondents, their sources of crop residue, and the quantities of crop residue from each source (Table 1).


Table 1. Distribution of surveyed carriers
	Period of the investigation
	Staff
	Percentage

	Rainy season
	147
	24.62

	Hot dry season
	176
	29.48

	Cold dry season
	274
	45.90

	Total
	597
	100



2.2.2. Statistical Analysis

The collected data were coded and entered into a model created using SPSS version 19 software.
The qualitative variables relating to the socioeconomic characteristics of the actors were subjected to descriptive analysis (Chi-square test; Fisher's exact test at the 5% significance level), and the proportions are reported as percentages (%). An analysis of variance (univariate and multivariate analysis, followed by the Levene 's error test) was also performed using a general linear model between the variables. Means were compared using Duncan's test at the 5% significance level. Excel spreadsheet software was used to create the tables and figures.
The normality of the quantitative data was verified using XLSTAT software.
The comparisons of the means are done using SPSS software.


3. results and discussion

3.1. Supplying the city of Niamey with crop residues

3.1.1. Type of crop residues transported

Cowpea haulms represent 72%, peanut haulms 10% and cereal stalks 18% of the total quantity of crop residues entering the city of Niamey (Figure 1).
 
Figure 1. Proportions of crop residues entering the city of Niamey

3.1.2. Origin of crop residues

3.1.2.1. Locations 
Most of the crop residues come from the surrounding communes of the city of Niamey, namely: Kollo (18%), Liboré (16.75%), Say (16.25%), Simiri (14.24%), Balléyara (9.72%), Hamdalaye (9%) and Torodi (6.7%) (Figure 2).
 
Figure 2. Places of origin of crop residues entering the city of Niamey.

3.1.2.2. Area of origin based on the type of crop residues

Over 70% of the cereal stalks come from the commune of Simiri , while rice straw comes from the communes of Liboré (56.50%) and Kollo (32.30%). Peanut haulms come mainly from the communes of Doutchi (29.50%), Dosso (14.80%), Torodi (14.80%), Kollo (11.50%), and Maradi (11.50%). Cowpea haulms, on the other hand, come from the surrounding communes of the Niamey urban community in relatively similar proportions (Figure 3).
 
Figure 3. Area of origin according to the type of crop residues.

3.1.2.3. Quantities by type of crop residues by origin

The largest number of respondents transporting peanut hay use the "Airport Road" (43). These individuals transport an average of 320.45 ± 179.98 kg. A few individuals using the " Torodi Road " (9) and " Liboré Road " (8) transport average quantities of 1560 ± 312 kg and 238.33 ± 98.22 kg respectively, per road.
Rice straw comes mainly from the " Liboré road " axis with an average quantity of 502.27±76.92 kg per actor and the "Say road" with 541.66±72.22 kg per actor.
The supply of cereal stalks to the city of Niamey is very low, with a total of 8 actors encountered, including 2 on the "Filingué road" axis and 6 on the " Wallam road " axis. These latter transport on average 475±125 kg and 962.5±237.5 kg, respectively for the 2 axes (Table 2).
Table 2: Quantity by type of crop residues by axis.

	Quantity of crop residues (kg)

	Supply axis
	
	Peanut leaves
	Cowpea leaves
	Rice Straw
	Cereal stalks
	P
( value )


	
	Places
	N
	Average (kg)
	N
	Average (kg)
	N
	Average (kg)
	N
	Average (kg)
	

	Airport Road
	Boboye , Dosso, Doutchi, Konni , Maradi
	43
	320.45±179.98
	63
	234.83±79.27
	-
	-
	-
	-
	***

	Fillingue Road
	Balleyara , Hamdalaye , Damana
	-
	-
	117
	466.71±235.22
	 
	-
	2
	475±125
	

	Liboré Road
	Liboré , Kollo
	8
	238.33±98.22
	88
	261.71±73.10
	48
	502.27±76.92
	 
	-
	

	Wallam Road
	Simiri
	-
	-
	80
	323.2±75.84
	-
	-
	6
	962.5±237.5
	

	Route Say
	Say
	-
	-
	88
	373±83.14
	12
	541.66±72.22
	-
	-
	

	Torodi Road
	Torodi
	9
	1560±312
	31
	297.18±93.95
	-
	-
	-
	-
	



3.1.2.4. Locations according to the seasons

During the cool dry season, crop residues originate primarily from the villages of Kollo (25.90%), Say (17%), Balleyara (13.60%), and Torodi (12.90%). During the hot dry season, they come mainly from the communes of Liboré (24.40%), Simiri (17.60%), Say (15.90%), Hamdalaye (15.30%), and Kollo (13.60%). During the rainy season, the communes of Kollo (16.80%), Say (16.10%), Liboré (15%), and Simiri (14.60%) are the main sources of crop residues. Very rarely, the communes of Boboye, Damana, and Dosso are sources of crop residues, especially during the rainy and cool dry seasons (Figure 4).
 
Figure 4. Origin of crop residues according to the seasons

3.1.3. Transport of crop residues

3.1.3.1. Carriers

The majority (65.33%) of people transporting crop residues towards the city of Niamey are street vendors. Approximately 11% are passenger transporters and 10% are freight truck drivers. Livestock farmers, for their part, represent 9.38% (Figure 5).
 

Figure 5. Category of crop residue transporters.

3.1.3.2. Means of transport used

The most common means of transporting crop residues are donkey and ox-drawn carts (over 60%). Cars are used moderately for transporting crop residues to supply the city of Niamey (nearly 25%) (Figure 6).
 


Figure 6. Distribution of the different means of transporting crop residues.

· According to the seasons

Throughout all seasons, carts are the most frequently used for this task (72.20% in the hot dry season; 62.40% in the cool dry season; and 42.90% in the rainy season). Cars contribute approximately 38% in the rainy season, 25.20% in the cool dry season, and 16.50% in the hot dry season. Camels and motorcycles/bicycles are used very little in all seasons (less than 10%) (Figure 7).
 


Figure 7. Distribution of the different means of transporting crop residues.

· According to the type of crop residues

Peanut haulms and cereal stalks are mainly transported by cars (91.80% and 100%, respectively) from production sites to the city of Niamey. Carts are the primary means of transporting cowpea haulms and rice straw (67% and 62.90%, respectively) (Figure 8).
 

Figure 8. Type of crop residues transported according to the means of transport.

3.1.4. Average quantity of crop residues, per axis and per type of means of transport.

A camel driver transports an average of 285.50 ± 57.34 kg of crop residues. Those coming from the "Filingué road" average 340 ± 36.88 kg, the highest average quantity per route. The average quantity of crop residues transported by a cart driver per route is 322.65 ± 81.32 kg. Indeed, the largest average load of carts comes from the " Say road" (373.49 ± 69.66 kg), followed by those on the " Wallam road " (342.38 ± 85.72 kg) and the " Torodi road " (342.13 ± 88.14 kg). As for motorcycles/bicycles transporting crop residues, they are mainly found on the "Airport road," the " Liboré road," and the " Torodi road." They transport an average of 21.75 ± 10.27 kg of crop residues. Cars transport average quantities of up to 2000 kg of crop residues. The largest average quantities come from the Wallam road (2000 ± 320 kg) and the Fillingué road (1400 ± 285.71 kg) (Table 3). More than 60% of the crop residues entering the city of Niamey were transported by cart drivers and camel drivers. Cars accounted for 37% and motorcycles/bicycles for 1% (Figure 9).
Table 3. Average quantity of crop residues (kg) per means of transport and per axis.
	Quantity of crop residues in kg

	Supply axis
	Dromedary
	Cart
	Motorcycle/Bicycle
	Car
	P
( value )

	
	N
	Average (kg)
	N
	Average (kg)
	N
	Average (kg)
	N
	Average (kg)
	

	Airport Road
	4
	245±50.5
	37
	228.8±80.64
	13
	18.66±7.70
	54
	305.63±202.33
	***

	Fillingue Road
	18
	340±36.88
	84
	335.21±73.41
	-
	-
	16
	1400±285.71
	

	Liboré Road
	6
	230±25
	75
	313.91±90.361
	17
	17.58±7.61
	46
	262.85±165.83
	

	Wallam Road
	10
	278.22±97.58
	66
	342.38±85.72
	-
	-
	9
	2000±320
	

	Route Say
	9
	334.28±76.73
	81
	373.49±69.66
	-
	-
	12
	499.21±224.99
	

	Torodi Road
	-
	-
	18
	342.13±88.14
	5
	29±15.5
	17
	306.66±228.88
	

	Total average axis
	47
	285.50±57.34
	361
	322.65±81.32
	35
	21.75±10.27
	154
	795.72±237.96
	


N = number of employees; *** = p < 0.001


[bookmark: _Toc11335193]Figure 9. Proportion of the quantity of crop residues transported by means of transport.

3.1.5. Average flow of crop residues according to the carrier, axis and season.

Overall, the largest average flow of crop residues per axis is observed in the cold dry season (368.91±66.92 kg) while the smallest average flow is observed in the rainy season (226.78±64.70 kg).
During the cold dry season, the largest flows per actor are recorded at the level of the " Torodi road " axis (503.6±97.12 kg) and the " wallam road" axis (400±44.85 kg).
In the hot dry season, it is rather through the "Airport road" axis (430.71±56.45 kg) followed by the "Say road" axes (380±72.30 kg) and the " Fillingué road " (353±57.81 kg).
During the rainy season, it is through the axes "Say road" (316.77±88.65 kg); " Torodi road " (227±78 kg) and "Airport road" (223.92±75.76 kg).
During the cold dry season, the smallest flow per axis was observed along the "Airport road" axis (218.4±77.79 kg). The smallest average flow was recorded along the " Liboré road" axis during the rainy season (181.59±74.77 kg) and during the hot dry season (278.92±80.70 kg) (Table 4).
Table 4. Average quantity of crop residues transported per season and per axis.
	Quantity of crop residues (kg)

	Supply axis
	         Rainy season
	          Hot dry season
	Cold dry season
	P
( value )

	
	N
	Average (kg)
	N
	Average (kg)
	N
	Average (kg)
	

	Airport Road
	67
	223.92±75.76 a
	10
	430.71±56.45 a
	31
	218.4±77.79 a
	***

	Fillingue Road
	58
	208±27.11 b
	40
	353±57.81 b
	20
	372.08±41.71 a
	

	Liboré Road
	51
	181.59 ± 74.77 c
	56
	278.92 ± 80.70 ac
	37
	336.46±76.22 ab
	

	Wallam Road
	40
	203.43 ± 43.92 d
	31
	321.04 ± 64.63 d
	14
	400±44.85 a
	

	Route Say
	44
	316.77 ± 88.65 bcd
	32
	380±72.30 c
	26
	382.95±63.82 a
	

	Torodi Road
	14
	227±78 e
	7
	337±97 e
	19
	503.6±97.12 ab
	

	Middle axis
	274
	226.78±64.70
	176
	350.11±71.48
	147
	368.91±66.92
	


N = number of employees; *** = p < 0.001
In the columns, the same letters in superscript indicate a significant difference in means at the level of alpha= 0.05.
3.1.6. Total flow per axis

The overall average quantity of crop residues transported per actor is 299.16 ± 76.55 kg. The total quantity of crop residues transported in the city of Niamey is 130.1 tonnes per week (Table 5). Thus, 26% of this quantity, representing the largest proportion per route, comes from the " Fillngué road," followed by the "Say road" with 24% and the " Liboré road" with 20%. The " Torodi road " has the smallest contribution (3%) (Figure 10).
Table 5. Total flow in kg per axis.
	Quantity of crop residues in kg
	P
( value )

	Supply axis
	N
	Average
	Sum
	

	Airport Road
	108
	231.17±82.46 a
	13,177.00
	***

	Fillingue Road
	118
	335.52 ± 66.94 ab
	33,552.00
	

	Liboré Road
	144
	304.17±96.86 ac
	26,158.50
	

	Wallam Road
	85
	323.2 ± 75.84 a
	22,624.00
	

	Route Say
	102
	358.58 ± 71.16 ac
	31,196.50
	

	Torodi Road
	40
	242.28 ± 66.04 bcd
	3,392.00
	

	Total
	597
	299.16±76.55
	130100.00
	


N = number of employees; *** = p < 0.001
In the columns, the same letters in superscript indicate a significant difference in means at the level of alpha= 0.05.

[bookmark: _Toc11335194]Figure 10. Proportion of total flows per axis.
3.2. Discussion

As the largest urban center in Niger, Niamey has virtually no arable or grazing land. Animal feed, which includes bush straw and crop residues, is therefore imported. Crop residues potentially cover more than 70% of livestock feed needs between December and February (Djohy et al., 2023). These residues come largely from the surrounding municipalities of the Niamey urban area. Crop haulms represent 82% of the crop residues entering the city of Niamey, compared to 18% for cereal stalks. This can be explained by the importance of legume haulms in animal feed, but also by the importance farmers place on legume cultivation. Indeed, legume haulms are very rich in nitrogen and therefore highly valued by livestock farmers. This situation has led farmers to take an increasing interest in their production, because although they are cash crops through their seeds, production is more profitable through the marketing of their tops (FAO, 2014).  
In West Africa, crop residues are sold either directly from farms to neighbouring cattle herders or transported and sold in bundles along roadsides and in, or around, livestock markets and peri-urban communities (Grings et al., 2010; Amole and Avoirunde, 2016a, 2016b).
Crop residues are transported to the city of Niamey by various actors throughout the year. The majority of those transporting crop residues to Niamey are street vendors. Passenger transport operators, truck drivers, and, to a lesser extent, livestock farmers themselves, are also involved. The means of transport used to bring crop residues to the city are donkey- or ox-drawn carts, as well as cars (Malam Abdou, 2017). Those with donkey- or ox-drawn carts are street vendors who travel directly to villages in the surrounding communes to purchase the product at a relatively low price (Lawal, 2019). They then transport it to the city, where they circulate through the streets of Niamey in search of potential customers. In addition to their primary function as mobile vendors, they sometimes act as suppliers, wholesalers, or simple transporters for fixed retail fodder sellers. On rare occasions, passenger transporters, freight truck drivers, and livestock farmers use their vehicles to transport crop residues to the city of Niamey.
In Niger, it's very common to see passenger vehicles also transporting goods. They do this to maximize the return on their trips. As for the truck drivers, they are mostly foreign nationals. After unloading their cargo within the country, on the return journey they primarily load sacks of peanut hay destined for wholesalers in Niamey.
Peanut haulms and cereal stalks are primarily transported by vehicles due to their distant origins and significant weight, respectively. Over 60% of the crop residues entering the city of Niamey are transported by cart drivers, with vehicles accounting for 37%. A cart can carry over 250 kg of haulms to Niamey, while a vehicle can carry over 2000 kg of crop residues. This finding aligns with that of Sanou et al. (2011), who demonstrated in a study conducted in Bobo Dioulasso, Burkina Faso, that the primary means of transporting crop residues to the city is the cart.
Overall, the highest average flow of crop residues per axis is observed during the cool dry season (over 370 kg), while the lowest average flow is observed during the rainy season (nearly 230 kg). During the cool dry season, the highest flows per actor are recorded along the " Torodi road " axis (503.6 ± 97.12 kg) and the " Wallam road" axis (400 ± 44.85 kg).
In the hot dry season, it is rather through the "Airport road" axis (430.71±56.45 kg) followed by the "Say road" axes (380±72.30 kg) and the " Fillingué road " (353±57.81 kg).
During the rainy season, livestock flows primarily along the Say road (316.77 ± 88.65 kg) and the Torodi road. This variability in flows along each route is explained by the fact that crop residues are readily available and affordable after the rainy season and play a crucial role in animal feed during this period. This is supported by the findings of Autfray et al. (2012), Totin et al. (2016), Sanou et al. (2016), and Krätli et al. (2017). While bush straw, especially fresh straw, is abundant during the rainy season, it becomes scarce during the dry season (Douma et al., 2007). Consequently, animal feed during this season relies mainly on crop residues ( Djohy and Sounon). (Bouko , 2021). Indeed, according to Grings et al. (2012), the price of crop residues varies spatially and temporally, and that of legumes in particular varies according to seasonal availability. The price is high during the rainy season and becomes very low immediately after harvest.
The supply sites are the villages near the city of Niamey. During this period of great abundance, which is the cool dry season, wholesalers and livestock farmers take advantage of the opportunity to build up their stocks. As the cool dry season progresses and approaches the hot dry season, the supply sites for crop residues move further away from the capital, and local availability decreases. Consequently, it becomes necessary to look inland, along which the main route is the airport axis.
The overall average quantity of crop residues transported per actor is 299.16 ± 76.55 kg. The total quantity of crop residues transported in the city of Niamey is 130.1 tonnes per week.
Indeed, the shortage of animal feed is presented as a general problem without sufficient information regarding supply and demand trends. Difficulties in animal feed supply cannot be developed and analyzed (LSIL, 2021). Thus, information on trends in animal feed supply and demand is necessary to avoid misleading assumptions about insufficient animal feed supply (Amole et al., 2021). 

CONCLUSION

This study highlights a significant flow of crop residues between the surrounding villages and the city of Niamey, and that this highly variable flow depends on the season and the type of crop residue. Analysis of the system reveals, on the one hand, a supply chain that remains informal and rudimentary, with extensive use of donkey and ox carts as means of transport. On the other hand, it is observed that legume haulms represent the largest proportion of crop residues entering the city of Niamey. On average, more than 130 tons of crop residues per week enter the city. The importance of the availability of crop residues is therefore undeniable, given their role in meeting the fodder demand of the city of Niamey. These results can thus be used in decision-making tools to raise awareness among stakeholders, particularly regarding supply locations, timing, and appropriate means of transporting crop residues.
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% 	
Peanut leaves	Cowpea leaves	Rice straw	Cereal stalks	0.10100000000000001	0.71699999999999997	0.158	2.5000000000000001E-2	

Balleyara	Boboye	Damana	Dosso	Doutchi	Hamdalaye	Kollo	Konni	Liboré	Maradi	Say	Simiri	Torodi	9.7152428810720259	1.1725293132328298	1.0050251256281406	1.5075376884422098	4.1876046901172463	9.0452261306532655	18.090452261306528	0.16750418760469021	16.75041876046901	1.1725293132328298	16.247906197654945	14.237855946398648	6.7001675041876094	Origin

% of respondents
Peanut leaves	Balleyara	Boboye	Damana	Dosso	Doutchi	Hamdalaye	Kollo	Konni	Liboré	Maradi	Say	Simiri	Torodi	0	8.1999999999999993	0	14.8	29.5	0	11.5	1.6	6.6	11.5	1.6	0	14.8	Cowpea leaves	Balleyara	Boboye	Damana	Dosso	Doutchi	Hamdalaye	Kollo	Konni	Liboré	Maradi	Say	Simiri	Torodi	12.4	0.4	1.3	0	1.5	11.3	17.3	0	13.1	0	18.8	17.100000000000001	6.6	Rice straw	Balleyara	Boboye	Damana	Dosso	Doutchi	Hamdalaye	Kollo	Konni	Liboré	Maradi	Say	Simiri	Torodi	0	0	0	0	0	0	32.299999999999997	0	56.5	0	11.3	0	0	Cereal stalks	Balleyara	Boboye	Damana	Dosso	Doutchi	Hamdalaye	Kollo	Konni	Liboré	Maradi	Say	Simiri	Torodi	0	0	0	0	0	14.3	0	0	0	0	14.3	71.400000000000006	0	Origin
% of respondents

Cold dry season	Balleyara	Boboye	Damana	Dosso	Doutchi	Hamdalaye	Kollo	Konni	Liboré	Maradi	Say	Simiri	Torodi	13.6	0	0	0	7.5	0	25.9	0	10.9	2.7	17	9.5	12.9	Hot dry season	Balleyara	Boboye	Damana	Dosso	Doutchi	Hamdalaye	Kollo	Konni	Liboré	Maradi	Say	Simiri	Torodi	5.7	0.6	1.7	1.1000000000000001	0	15.3	13.6	0	24.4	0	15.9	17.600000000000001	4	Rainy season	Balleyara	Boboye	Damana	Dosso	Doutchi	Hamdalaye	Kollo	Konni	Liboré	Maradi	Say	Simiri	Torodi	10.199999999999999	2.2000000000000002	1.1000000000000001	2.6	5.0999999999999996	9.9	16.8	0.4	15	1.1000000000000001	16.100000000000001	14.6	5.0999999999999996	Origin
% of respondents

Percentage	
Breeder	Wholesaler/semi-wholesaler	Freight carrier	Passenger carrier	Street vendor	Seller/reseller	9.3802345058626457	1.8425460636515913	9.882747068676716	11.055276381909549	65.326633165829151	2.512562814070352	
%	
Dromedary	Cart	Motorcycle/Bicycle	Car	7.8726968174204357	60.469011725293136	5.8626465661641545	25.795644891122279	
Cold dry season	Dromedary	Cart	Motorcycle/Bicycle	Car	8.4	62.4	4	25.2	Hot dry season	Dromedary	Cart	Motorcycle/Bicycle	Car	6.3	72.2	5.0999999999999996	16.5	Rainy season	Dromedary	Cart	Motorcycle/Bicycle	Car	8.8000000000000007	42.9	10.199999999999999	38.1	Means of transport

% of respondents

Dromedary	Peanut leaves	Cowpea leaves	Rice straw	Cereal stalks	3.3	9.6	0	0	Cart	Peanut leaves	Cowpea leaves	Rice straw	Cereal stalks	3.3	67	62.9	0	Motorcycle/Bicycle	Peanut leaves	Cowpea leaves	Rice straw	Cereal stalks	1.6	4.7	19.399999999999999	0	Car	Peanut leaves	Cowpea leaves	Rice straw	Cereal stalks	91.8	18.600000000000001	17.7	100	Type of crop residues

% of respondents

% 	
Cameler	Carter	Motorcycle/Bicycle	Car	6.0999999999999999E-2	0.56399999999999995	6.0000000000000001E-3	0.36899999999999999	
%	
Airport Road	Fillingue Road	Liboré Road	Ouallam Road	Saye Road	Torodi Road	9.5262042754561183E-2	0.261522873607756	0.20096589363298401	0.16509163458288401	0.23833862337897899	2.8818932042837E-2	
