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Abstract	
Sanitation in markets of developing countries, such as the large market of Natitingou in Benin, is a problem due to the failure to adhere to the waste management model for solid, liquid, and gaseous waste, which pollutes the environment. With the aim of providing a better living environment for users of this market, this study focused on the typological characterization of waste to develop effective ecological management strategies based on a circular economy.
The methodological approach consisted of stratified random sampling according to four distinct zones (FZ: Food Zone, TZ: Textiles Zone, AZ: Animals Zone, FPZ: Food Products Zone) and the characterization of waste over four months, during both the dry and rainy seasons.
The results show that biodegradable organic matter represents 94.72% of the characterized waste. Plastics, paper, textiles, and rubble exhibit significant seasonal variations. Moisture content and volatile dry matter levels show significant differences. The results of this study suggest that this waste can be used for composting and methanization due to its high biodegradable content.
Keywords: Waste, Typological characterization, Season, Natitingou, Grand Market. 
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Waste management is a major challenge, particularly in urban areas of developing countries where infrastructure is not keeping pace with rapid population growth (Moundji, 2024). Unlike developed countries, where waste disposal is close to standard, developing countries face numerous obstacles to implementing effective waste management systems due to specific socio-economic and urban contexts. Public authorities in cities of developing countries very often follow the model adopted by cities in developed countries (Mola et al., 2024). To improve environmental sanitation, some countries rely on models of solid waste and wastewater disposal systems that are almost entirely community-based. These systems allow for efficient disposal on the outskirts of cities, to dedicated treatment facilities, whether for recovery, disposal, or landfilling (Parfait et al., 2024a; Staël Avila & Michel, 2023).  
In Benin, rapid urbanization and rising living standards are accompanied by an exponential increase in urban waste production, often exceeding existing management capacities (Ghislain et al., 2020).  Local authorities struggle to manage the resettlement of the most vulnerable populations in high-risk areas due to a lack of planning, resources, and appropriate decision-making. 
The Natitingou market, like other markets in Benin, generates a large quantity of waste daily, including organic waste from fresh produce, plastic packaging, paper, and other materials. The significant accumulation of waste, along with its poor management, is at the root of hygiene problems, pollution, and waterway obstructions. The Natitingou market is a vital commercial center for the region, generating a substantial amount of waste. To improve sanitation in the market, studies have been conducted on transforming this waste into compost, but rigorous monitoring of the transformation process has been challenging.  Furthermore, (Messaoudi et al., 2023) implemented a model for collecting and sorting this waste to use it as soil nutrients. This valuable and interesting work led to the contamination of crops by pollutants, resulting in the poisoning of the food chain by the pollutants abundant in this waste (Amal et al., 2020). Trials to digest this market waste were undertaken by agricultural groups, but these resulted in low biogas yields due to a lack of knowledge about the composition of the waste. Therefore, managing this waste presents a major challenge, both environmentally and socio-economically. Given this bleak picture, it is up to researchers to consider strategies for managing this waste, which negatively impacts the lives of users of the large Natitingou market, and to inform policymakers. It is in this context that this study aims to characterize the waste from the large market of Natitingou in order to better understand its composition and to provide the necessary data to develop ecological waste management strategies focused on a circular economy.
2. Study Area, Materials, and Methods 
2.1. Study Area
The municipality of Natitingou is located in the heart of the Atacora Mountains, at an altitude of approximately 500 m, and is characterized by rugged terrain. It has two main markets: the Yara Market and the Natitingou Market, our study area, which comes alive every five (5) days (Figure 1). This choice is justified by the density of socio-economic activities and the high volume of visitors from neighboring countries (Burkina Faso, Togo, Niger, etc.), according to the work of Mounirou, 2017.  
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Figure 1: Municipality of Natitingou with the geographical location of the Grand Market
Source: https://www.bing.com/images/search?view=detailV2&ccid=ihbx7YXp 
Satellite coordinates 895J+68P, Natitingou; accessed May 22, 2024
2.2  Sampling 
Stratified random sampling was carried out according to the methods used by Alain et al., (2022) . The study area was stratified into four distinct zones: Food Zone (FZ), Textile Zone (TZ), Animal Zone (AZ), and Food Product Zone (FPZ) (Alain et al., 2022). The allocation criteria were derived from the natural organization of the Natitingou market.
The experiments were conducted four times, the first time the day after market day and the others after eight-day breaks. They consisted of collecting and monitoring the characterization of waste during both the dry and rainy seasons. In total, 12 waste characterization campaigns were conducted, with six campaigns per season.
2.3. Typological Sorting 
For each sorting operation, a 500 kg sample of household waste was divided into four equal parts, according to the recommended quartering method for significant sample reduction to ensure representativeness (Alain et al., 2022). After quartering, and to limit measurement errors, the first part was taken for physicochemical analyses, while the second underwent detailed typological sorting. The third and fourth parts were discarded to optimize analytical resources. (Kalyanasundaram et al., 2023)
The waste composition was subdivided into five main categories: organic matter, plastic waste, paper, textiles, and rubble and other materials (Moundji, 2024). In particular, with a view to energy or biological recovery through composting or biogas production, organic waste was sorted into 18 distinct sub-components, namely: fruit peels and pits, food scraps, vegetable leaves and stems, tuber peels, fruit shells and rotten fruit, sesame pods, tree leaves and stems, charcoal, ashes, fresh tomato, chili pepper, excrement, corn debris, cabbage, wild apple, cucumber, lettuce, eggplant and red beet (Alain et al., 2022).

2.4. Measurement of Physicochemical Parameters
The waste was dried at 105°C for 24 hours, then ground into 2 mm and 0.25 mm particles (Sailer et al., 2022). The fine powder samples were used to analyze the pH, moisture content, dry matter content, and volatile matter content of the organic waste (Sailer et al., 2022) 
pH values were measured on a suspension of fine powder in boiled water with a liquid/solid ratio of 2.5. The water mixed with the waste was homogenized and then cooled to room temperature (Alain et al., 2022)
The moisture content (%H) was determined on the organic waste (OM) samples on the day of collection to limit mass loss through evaporation, according to the AFNOR NF U 44-171 standard method. This involved drying a mass of 100 g ± 0.1, at 105°C ± 2 in a VENTI-Line oven (VL115; Art. No. 466-3519, T°(220°C/428°F; 230V, 1 N, 50/60 Hz, 1 kW) until constant weight, for 72 hours. The moisture content is calculated using the following formula:
%H = 
Ph and Ps correspond, respectively, to the weights of the wet and dry samples.
The total solids content (TSC) of the solid waste is determined by the gravimetric method according to ISO 17892:2013. Thus, a 100 g ± 0.1 sample of waste is dried at 105°C ± 2 in a VENTI-Line oven (VL115; Article No. 466-3519, T° (220°C/428°F; 230V, 1 N⸞, 50/60 Hz, 1 kW) until constant weight, for 72 hours. The TDS, which is the proportion of solid matter relative to the total mass of the waste, is expressed as a percentage (%) and is an important parameter for characterizing solid waste and assessing its environmental impact.(Mwaria et al., 2021)

MS: Mass of dry Matter; MT: Total Mass
The volatile matter content (VMC) is determined by the loss on ignition method according to ISO 17894:2013, and is a measure of the proportion of combustible organic matter present in the waste. It is expressed as a percentage (%) and is an important parameter for characterizing solid waste and assessing its potential for energy recovery or greenhouse gas emissions during its treatment or Elimination. The MVT was measured on a sample ground into particles small enough to facilitate complete combustion. After weighing, the sample was heated in a muffle furnace (Model (SX2-5-12); Inner size 300*200*120 mm; Voltage (220 V/50 Hz); Maximum power (5 kW); Rated temperature (1200°C); ZHEJIAN FUXIA MEDICAL TECHNOLOGY CO., LTD) between 550°C and 600°C for 2 hours. The VMC is calculated by dividing the mass loss (mass of the raw sample - mass of the calcined sample) by the mass of the raw sample.(Mwaria et al., 2021)

MB: Mass of the raw sample; MC: Mass of the calcined sample
3. Results and Discussion
3.1. Characterization of Waste from the Natitingou Main Market 
3.1.1. Characterization of Waste from the Natitingou Main Market in the Dry and Rainy Seasons
The results of the typological characterization (Biodegradable Organic Matter (BOM), Plastics, Textiles, Paper, Animal Waste, Rubble) of waste from the Natitingou Main Market during the dry and rainy seasons are listed in Figure 2 below.

Figure 2: Typological and seasonal characterization of the different waste categories at the Natitingou market.
The graph (Figure 2) illustrates the typological and seasonal characterization of waste at the Natitingou market, totaling 1005.7 kg. The data are broken down by zone and waste category. The results indicate that biodegradable organic matter (BOM) (Dry season: 331.98 kg; Rainy season: 333.33 kg) represents the majority of waste in both seasons. Biodegradable organic 
matter (BOM) overwhelmingly dominates all waste categories, with percentages ranging from 75% to 95%, confirming the predominance of organic waste in African markets, particularly in West Africa (Maalouf & Agamuthu, 2023). Paper and textiles remain marginal, although paper is more visible in the dry season (DS TZ: 113.52 kg) compared to the rainy season (RS TZ: 30.9 kg), possibly linked to reduced humidity which allows for its accumulation (Basile et al., 2022). In contrast, rubble is observed predominantly in the rainy season (78.5 kg) than in the dry season (37.15 kg). It can be deduced that it has a very low contribution to all categories in the dry season, which is consistent with studies by (Eyebiyi, 2010) on medium-sized markets in Benin. Plastic waste, meanwhile, doubled in the rainy season (54.2 kg) compared to the dry season (20.65 kg). This shows that it represents a small proportion, although more pronounced in the rainy season (RS TZ), reaching nearly 30%, which corroborates Hamza, (2020) observations on the increase in plastic packaging during periods of high commercial activity. Textiles represent a small and stable quantity in both seasons. This predominance of biowaste underscores the importance of composting in local waste management strategies, as highlighted by (Bernard, 2022). Overall, this typology highlights the seasonal variations in waste production, conditioned by economic activities and climatic factors.
In the same vein, table 1 presents the composition of household waste according to geographical areas and seasons (dry and rainy). The predominant element remains Biodegradable Organic Matter (BOM), with very high proportions, exceeding 80% in almost all areas, especially during the dry season (up to 94.72% in the dry zone). During the rainy season, this proportion decreases slightly, particularly in the dry zone (25.20%). Plastics follow, with a peak during the rainy season in the dry zone (27.76%), probably due to increased consumption of packaged products. Rubble and fines are also significant, especially during the rainy season, reaching 30.88% in the dry zone. Textiles and paper remain marginal, although paper has an exceptionally high value in the dry zone during the dry season (78.40%). These variations reflect different consumption patterns according to the seasons and areas at the market level.
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	Subgroup
	DRY SEASON
	RAINY SEASON

	
	
	FZ

	TZ

	AZ

	FPZ

	FZ
	TZ

	AZ

	FPZ


	
	
	Kg
	%
	Kg
	%
	Kg
	%
	Kg
	%
	Kg
	%
	Kg
	%
	Kg
	%
	Kg
	%

	Biodegradable Organic Matter (BOM)
	
	111,18
	85,07
	-
	-
	118,4
	94,72
	102,4
	81,92
	105,6
	84,48
	31,5
	25,20
	100,7
	80,56
	95,53
	76,42

	Plastics
	Packaging bags, bottles and lessons, bags
	7,1
	5,43
	12,35
	9,88
	0,3
	0,24
	0,9
	0,72
	5,7
	4,56
	34,7
	27,76
	7,2
	5,76
	6,6
	5,28

	Textiles
	Children's diapers
	1,2
	0,92
	-
	-
	0,7
	0,56
	0,5
	0,40
	0,2
	0,16
	
	-
	1,3
	1,04
	1,57
	1,26

	Papers
	Cardboard boxes
	4,02
	3,08
	98
	78,40
	3
	2,40
	8,5
	6,80
	0,7
	0,56
	20,2
	16,16
	3,2
	2,56
	6,8
	5,44

	Rubble/fines
	stones, pebbles, dust, ashes, small pieces of coal, twigs of wood
	7,2
	5,51
	14,65
	11,72
	2,6
	2,08
	12,7
	10,16
	12,8
	10,24
	38,6
	30,88
	12,6
	10,08
	14,5
	11,60

	Total
	
	130,7
	100
	125
	100
	125
	100
	125
	100
	125
	100
	125
	100
	125
	100
	125
	100


Table 1: Rates of different waste constituents according to the seasons.
3.1.2 Seasonal variation of waste by area
The bar charts below represent the percentage proportion of different types of waste generated during the dry and rainy seasons according to the categories of waste obtained by area (Figure 3).

Figure 3 shows the plastics, textiles, paper, and rubble/fines that represent a much smaller share of total waste. The quantities of these wastes vary slightly from one category to another and from one season to another, but without any particularly marked trends. It presents the seasonal distribution of waste in the FZ, comparing the dry season and the rainy season. A strong dominance of biodegradable organic matter (BOM) is observed in both seasons, with 85.07% and 84.48% respectively, which confirms the observations of Alain et al., (2022) on the prevalence of organic waste in urban areas. Plastics vary little between seasons, highlighting the consistency of plastics in municipal waste. Textiles remain marginal, similar to the results of Chen et al., (2021). Paper waste decreases drastically during the rainy season (0.56%) compared to the dry season (3.08%), which Basile et al., (2022) attribute to its rapid decomposition under the influence of humidity. Rubble/fines increase considerably during the rainy season, rising from 5.51% to 10.24%, illustrating Basile et al., (2022) observations on erosion-related inputs. The data corroborate the work of Alain et al., (2022) on the predominance of mixed waste in developing countries, thus demonstrating a dominance often linked to local food and agricultural practices. Basile et al., (2022) also mention the need to adapt waste management to the seasons, while Alain et al., (2022) emphasize the importance of quantifying waste for better urban planning and citizen participation in its management.

Figure 4 shows the seasonal composition of waste in the waste management zone. A clear predominance of paper is observed during the dry season (78.4%), compared to 16.16% during the rainy season. This phenomenon could be explained by increased paper consumption during the school and administrative periods, which would have contributed to the rise in paper-related trade. Similarly, increased sales, with the large quantities of products brought in by cardboard boxes, as noted by (Mola et al., 2024), could also be a factor. Plastic materials increase significantly during the rainy season (27.76%), which corroborates  Hamza, (2020) observations on the increased use of plastic packaging by vendors for protection against moisture. Organic waste (BOM) is absent during the dry season but reaches 25.2% during the rainy season, highlighting the correlation between moisture and organic fermentation. Gravel/fines are present year-round, with an increase during the rainy season (30.88%), likely linked to erosion in this area of the market. The absence of textiles is noted in both seasons, which could indicate that no textiles are lost during sales at this market.

 Figure 5 illustrates the seasonal variation of waste categories in the waste management zone. It shows a clear predominance of biodegradable organic matter (BOM) in both the dry season (94.72%) and the rainy season (80.56%), which aligns with findings in the market waste management zone confirming the dominance of organic waste in low-income countries (Maalouf & Agamuthu, 2023). The decrease in BOM during the rainy season may be linked to irregular collection for use as animal feed (Mangoumbou et al., 2024). Plastics, very low in the dry season (0.24%), rise to 5.76% in the rainy season, which Hamza, (2020) attributes to the increased use of waterproof plastic packaging. Rubble/fines increase significantly in the rainy season (10.08%), a phenomenon often caused by erosion. Textiles and paper, although underrepresented, show a slight increase during the rainy season.

Figure 6 shows the seasonal variation of waste in the FPZ, a similar observation to that made in the FZ and AZ. Biodegradable organic matter (BOM) remains largely predominant during both seasons (81.92% in the dry season, 76.42% in the rainy season), a typical situation in urban areas of developing countries. This predominance is likely due to the high consumption of plant-based materials by buyers, and also indicates that the collected waste comes from vegetable markets, as reported by Alain et al., (2022). The decrease in BOM during the rainy season can be attributed to the leaching effect and the dispersal of waste, or to the geographical location of the market. Plastics increase sharply during the rainy season (from 0.72% to 5.28%), probably due to their increased use for weather protection, just as observed for the FZ and AZ. Textiles and paper show a slight increase or remain stable, as in the TZ. Finally, rubble/fines are relatively high in both seasons (10.16% in the dry season, 11.6% in the rainy season), which can be explained by the incineration of waste in this area (Parfait et al., 2024b).  
3.2. Characterization of Bio-Organic Waste from the Natitingou Main Market



The constituents of bio-organic waste from the main market and their contents are recorded in Table No. 2.
13

	Biodegradable waste
	DS FZ
	RS FZ
	DS TZ
	RS TZ
	DS  AZ
	RS AZ
	DS  FPZ
	RS FPZ

	Fruit skins and pits (Mango, etc.)
	45,77
	20,17
	0
	58,09
	0
	0
	1,17
	10,99

	Food scraps
	0
	0
	0
	0
	0
	0
	2,45
	2,40

	Vegetable leaves and stems (Cranberry, amaranth)
	23,99
	34,75
	0
	41,90
	0
	6,15
	4,70
	20,41

	Tuber peelings
	0
	0
	0
	0
	0
	0
	4,60
	12,70

	Fruit shells and rotten fruit
	0
	0
	0
	0
	0
	0
	2,64
	2,61

	Sesame pods
	0
	0
	0
	0
	0
	0
	0,09
	0,31

	Tree leaves and stems
	18,25
	0
	0
	0
	0,93
	0
	3,72
	2,51

	Charcoal, ash
	5,12
	0
	0
	0
	0
	0
	12,05
	0

	Fresh tomato, chili pepper
	6,56
	2,46
	0
	0
	0
	0,59
	0
	0

	Excrement
	0,26
	0,28
	0
	0
	5,67
	0,29
	6,56
	3,35

	Corn debris
	0
	0
	0
	0
	4,57
	0,29
	5,29
	0,31

	Cabbage, wild apple 
	0
	10,03
	0
	0
	0
	8,54
	0
	10,68

	Cucumber
	0
	9,56
	0
	0
	0
	0
	0
	0

	Lettuce
	0
	22,72
	0
	0
	0
	12,61
	0
	16,96

	Eggplant
	0
	0
	0
	0
	0
	3,07
	0
	0

	Beetroot
	0
	0
	0
	0
	0
	1,68
	0
	7,85

	Animal waste (Animal horns; Animal bones; Feathers, hair, and skin)
	0
	0
	0
	0
	89,15
	66,73
	57,05
	8,90

	Total
	100
	100
	0
	100
	100
	100
	100
	100


Table 2 : Characterization of biodegradable waste from the Natitingou market during the dry and rainy seasons
Table 2 summarizes biodegradable waste and presents its composition according to season (dry season – DS – and rainy season – RS) and zone (FZ, TZ, AZ, FPZ). It shows that vegetable leaves and stems (such as crimson and amaranth) are dominant in several contexts, reaching 41.90% in the RS and TZ zones, reflecting a prevalence of vegetable crop residues, as observed by (Alain et al., 2022). Fruit peels and pits (mango, etc.) are particularly abundant in the DS and FZ zones (45.77%) and the RS and TZ zones (58.09%), confirming the observations of Mawunu et al., (2023) regarding the seasonality of tropical fruits. Categories such as animal waste appear massively in DS TZ (89.15%) and RS AZ (66.73%), which could be explained by the large-scale sale of beef in this market area, as well as the sale of all kinds of animals. Lettuce (22.72% in RS FZ) and cabbage/wild apple (10.03% in RS FZ) reflect the large-scale sale of agricultural products. Excrement remains marginal but significant in certain areas (DS AZ: 5.67%), revealing a lack of adequate sanitation, as highlighted by Joveniaux et al., (2021). Finally, the presence of charcoal/ash (DS FZ: 5.12%; DS FPZ: 12.05%) illustrates the heavy use of wood as fuel for burning animal remains. In the same vein of analysis, Figure 7 below presents the variation of organic waste according to the season and the study area.

The results of this characterization highlight the importance of proper management of biodegradable waste, particularly during the rainy season when its production increases. These observations are reinforced by other studies that emphasize the urgent need to improve waste management systems to reduce environmental and health impacts. The recovery of organic waste through techniques such as anaerobic digestion could be an effective solution for optimizing resource management in these areas. (Hadidi et al., 2020).  
3.3. Physicochemical Characterization of  Market Waste
Table 3 presents the physicochemical characteristics of waste from the Natitingou market. It details the moisture content (%H), dry matter (TSC) expressed as a percentage, volatile matter (VMC) expressed as a percentage, and carbon content (%C) for both the dry (DS) and rainy (RS) seasons. For each parameter, the mean (M) and standard deviation (SD) values are provided. 
Table 3: Physicochemical Characteristics of Waste from the Natitingou Market.	
	Settings
	% H
	TSC
	VMC
	% C

	
	M
	SD
	M
	SD
	M
	SD
	M
	SD

	DS
	82,72
	2,75
	25,03
	0,71
	12,86
	0,19
	17,72
	0,95

	RS
	91,43
	1,93
	24,14
	1,02
	18,66
	1,56
	30,43
	0,071


This table compares two samples of solid organic waste – DS (Dry Season) and RS (Rainy Season) – according to several physicochemical parameters. The moisture content (%H) is higher in RS (91.43%) than in DS (82.72%), which is consistent with seasonal water inputs (Basile et al., 2022). Dry matter (DM) remains stable between the two seasons, with a slight decrease in RS. Volatile matter (VMC), an indicator of methanogenic potential, is significantly higher in RS (18.66%) than in DS (12.86%), suggesting better biodegradability in the wet season. The standard deviation (SD) is higher in RS (30.43%) than in DS (17.72%), demonstrating the large and significant difference between the two sample groups. (Gerigny et al., 2023). 
3.4. Waste Management Model for the Natitingou Large Market
Based on waste management practices in developed countries, municipal authorities in developing countries can adopt the model shown in Figure 8 below:
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Figure 8: Integrated waste management model for the large market in Natitingou 
The diagram presented illustrates an integrated waste management model adapted to developing countries, based on a systemic, circular, and inclusive approach. This model begins with the collection of waste from various sources: markets (consumers, traders), businesses, NGOs, artisans, and individuals. This first step relies on the coordination of local authorities, particularly municipalities, in collaboration with community organizations. The waste is then directed to intermediate collection points, such as bins, bags, or garbage baskets. It can also be collected in bulk depending on its nature and the available logistical resources. This collection step is essential to ensure efficiency in the treatment chain. Once transported to specific sorting centers (recycling centers or controlled landfills), the waste is categorized into two main classes: fermentable and non-fermentable. This separation allows for the targeting of appropriate treatment and recovery channels, within a circular economy framework.
Fermentable waste is recovered either through energy production (methanization, gasification, thermolysis) or through material recovery (composting, animal feed). These methods allow for the production of renewable energy and agricultural inputs, while simultaneously reducing the volume of organic waste. (Joveniaux et al., 2021).
Non-fermentable waste, on the other hand, is directed towards material recovery processes, such as recycling, reuse or repurposing (Cornillet, 2018). Some materials can even be incorporated into a "seed bank" for future development. This strategy aims to minimize landfilling and maximize resource recovery.
In urban contexts like Natitingou in Benin, waste management is handled by the municipalities using dump trucks and appropriate equipment. Local initiatives are often combined with community awareness campaigns on best practices for sorting and reducing waste at the source. The establishment of multi-material selective collection committees is therefore strongly recommended to ensure effective upstream sorting. The sorted waste is then sent to industrial facilities or specialized sorting centers, which in turn sometimes generate residual waste that must be stored or incinerated.
CONCLUSION
This detailed study on the typology of waste at the Natitingou market provided essential data for more efficient waste management. Dividing the market into four zones, based on the nature of commercial activities, allowed for a better understanding of the specific problems of each zone, both in the dry and rainy seasons. The results show a predominance of biodegradable organic waste in all zones, with the exception of TZ during the dry season, where other types of waste (paper, plastic, textiles, rubble) appear in significant proportions, illustrating the diversity and complexity of waste streams.
The analysis highlights challenges specific to each zone, exacerbated by seasonal variations, which underscores the need for differentiated and adapted management. With this in mind, we recommend targeted strategies such as composting, methanization, recycling, reuse, and awareness campaigns to reduce environmental impacts and improve the efficiency of the system.
Finally, waste recovery, supported by appropriate technologies, community mobilization, and policies geared towards a circular economy, offers a tangible opportunity to transform waste into resources. Implementing these recommendations could not only significantly reduce waste volume but also generate positive economic and environmental benefits for the population of Natitingou.
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FIGURE 3: SEASONAL VARIATION IN FZ WASTE RATE   

DRY SEASON	
Biodegradable Organic Matter (BOM)	Plastics	Textiles	Papers	Rubble/fines	85.07	5.43	0.92	3.08	5.51	RAINY SEASON	
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FIGURE 4: SEASONAL VARIATION IN TZ WASTE RATE   
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FIGURE 5: SEASONAL VARIATION IN AZ WASTE RATE   
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Figure 7: Seasonal varation in organic waste content from Natitingou Grand Market's solid waste

DS FZ	Fruit skins and pits (Mango, etc.)	Food scraps	Vegetable leaves and stems (Cranberry, amaranth)	Tuber peelings	Fruit shells and rotten fruit	Sesame pods	Tree leaves and stems	Charcoal, ash	Fresh tomato, chili pepper	Excrement	Corn debris	Cabbage, wild apple 	Cucumber	Lettuce	Eggplant	Beetroot	Animal waste (Animal horns; Animal bones; Feathers, hair, and skin)	45.77	0	23.99	0	0	0	18.25	5.12	6.56	0.26	0	0	0	0	0	0	0	RS FZ	Fruit skins and pits (Mango, etc.)	Food scraps	Vegetable leaves and stems (Cranberry, amaranth)	Tuber peelings	Fruit shells and rotten fruit	Sesame pods	Tree leaves and stems	Charcoal, ash	Fresh tomato, chili pepper	Excrement	Corn debris	Cabbage, wild apple 	Cucumber	Lettuce	Eggplant	Beetroot	Animal waste (Animal horns; Animal bones; Feathers, hair, and skin)	20.170000000000002	0	34.75	0	0	0	0	0	2.46	0.28000000000000003	0	10.029999999999999	9.56	22.72	0	0	0	DS TZ	Fruit skins and pits (Mango, etc.)	Food scraps	Vegetable leaves and stems (Cranberry, amaranth)	Tuber peelings	Fruit shells and rotten fruit	Sesame pods	Tree leaves and stems	Charcoal, ash	Fresh tomato, chili pepper	Excrement	Corn debris	Cabbage, wild apple 	Cucumber	Lettuce	Eggplant	Beetroot	Animal waste (Animal horns; Animal bones; Feathers, hair, and skin)	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	RS TZ	Fruit skins and pits (Mango, etc.)	Food scraps	Vegetable leaves and stems (Cranberry, amaranth)	Tuber peelings	Fruit shells and rotten fruit	Sesame pods	Tree leaves and stems	Charcoal, ash	Fresh tomato, chili pepper	Excrement	Corn debris	Cabbage, wild apple 	Cucumber	Lettuce	Eggplant	Beetroot	Animal waste (Animal horns; Animal bones; Feathers, hair, and skin)	58.09	0	41.9	0	0	0	0	0	0	0	0	0	0	0	0	0	0	DS  AZ	Fruit skins and pits (Mango, etc.)	Food scraps	Vegetable leaves and stems (Cranberry, amaranth)	Tuber peelings	Fruit shells and rotten fruit	Sesame pods	Tree leaves and stems	Charcoal, ash	Fresh tomato, chili pepper	Excrement	Corn debris	Cabbage, wild apple 	Cucumber	Lettuce	Eggplant	Beetroot	Animal waste (Animal horns; Animal bones; Feathers, hair, and skin)	0	0	0	0	0	0	0.93	0	0	5.67	4.57	0	0	0	0	0	89.15	RS AZ	Fruit skins and pits (Mango, etc.)	Food scraps	Vegetable leaves and stems (Cranberry, amaranth)	Tuber peelings	Fruit shells and rotten fruit	Sesame pods	Tree leaves and stems	Charcoal, ash	Fresh tomato, chili pepper	Excrement	Corn debris	Cabbage, wild apple 	Cucumber	Lettuce	Eggplant	Beetroot	Animal waste (Animal horns; Animal bones; Feathers, hair, and skin)	0	0	6.15	0	0	0	0	0	0.59	0.28999999999999998	0.28999999999999998	8.5399999999999991	0	12.61	3.07	1.68	66.73	DS  FPZ	Fruit skins and pits (Mango, etc.)	Food scraps	Vegetable leaves and stems (Cranberry, amaranth)	Tuber peelings	Fruit shells and rotten fruit	Sesame pods	Tree leaves and stems	Charcoal, ash	Fresh tomato, chili pepper	Excrement	Corn debris	Cabbage, wild apple 	Cucumber	Lettuce	Eggplant	Beetroot	Animal waste (Animal horns; Animal bones; Feathers, hair, and skin)	1.17	2.4500000000000002	4.7	4.5999999999999996	2.64	0.09	3.72	12.05	0	6.56	5.29	0	0	0	0	0	57.05	RS FPZ	Fruit skins and pits (Mango, etc.)	Food scraps	Vegetable leaves and stems (Cranberry, amaranth)	Tuber peelings	Fruit shells and rotten fruit	Sesame pods	Tree leaves and stems	Charcoal, ash	Fresh tomato, chili pepper	Excrement	Corn debris	Cabbage, wild apple 	Cucumber	Lettuce	Eggplant	Beetroot	Animal waste (Animal horns; Animal bones; Feathers, hair, and skin)	10.99	2.4	20.41	12.7	2.61	0.31	2.5099999999999998	0	0	3.35	0.31	10.68	0	16.96	0	7.85	8.9	
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