Impact of farmers' strategies on the profitability of "Violet de Galmi" onions










ABSTRACT
The onion, Violet de Galmi, is mainly grown for export in the Ader Doutchi Maggia valley on poorly developed, sub-arid brown soils. It is produced using a combination of different cultivation systems and sales methods to maximize income. This study aims to analyze the performance indicators of the strategies adopted by Galmi Violet onion producers. The methodology involved a literature review, defining the study area, and sampling the stakeholders to be interviewed. Questionnaires and interview guides were developed, implemented in KoboCollect, and administered to stakeholders across the production, marketing, and consumption sectors, as well as to onion market managers. A total of 155 questionnaires were administered to stakeholders at each stage of the value chain. Two focus groups were also conducted with the managers of the onion markets. The results show two cultivation systems closely linked to either immediate sales at the field or deferred sales from storage facilities. Three successful strategies are practiced: immediate sales, deferred sales, and a mixed sales strategy. The deferred sales strategy exhibits the best performance indicators, followed by the mixed sales strategy, and finally the immediate sales strategy.
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Introduction
The onion, Allium cepa, a member of the Liliaceae family, is a biennial herbaceous plant characterized by a bulb. It has been cultivated since approximately 4000 BC (Ahmad et al., 2008) for its bulbs and/or leaves, which possess a pronounced taste and aroma, interesting taste properties, and medicinal virtues. It is the second most important horticultural crop in the world (Alessandro et Soumah, 2008), with more than 3.6 million hectares under cultivation in over 175 countries and nearly 64 million tons produced. 
Breeding programs conducted on some ecotypes have improved yields, ranging from 35 t/ha to 55 t/ha (Alessandro et Soumah, 2008; INRAN, 2021). In farmer’s field, however, there is a disparity in yields, undoubtedly due to the estimation methodology. It is 22 t/ha for farmers' federations (Issa, 2007; Sofreco, 2022) and 35.6 t/ha for the Ministry of Agriculture (MAG/EL, 2021; Sofreco, 2022). These improvements, combined with national and international demand, have led to increased production. It increased from 592,725 tons during the 2011-2012 campaign to 1,212,279 tons during the 2019-2020 campaign (Cortese, 2021). According to Salifou et al. (2010) and Cortese et al. (2021), 60 to 90% of production is intended mainly for export to coastal countries and to generate income. It generated more than 131 billion in revenue in 2020 (Sofreco, 2022). 
The Galmi Violet onion is classified as a type of red onion (Cortese et al., 2021; INRAN, 2021; FAO, 2021). It is early-maturing and adapted to high temperatures (Doumbia, 2018). It has a flat, thick, purple bulb with good storage qualities (Abdou et al., 2014). According to MAG/EL (2022), the Galmi Violet is the most widely cultivated variety (over 75%) in Niger, especially in the Ader Doutchi Maggia valleys. It is prized in the sub-region for its spicy and pungent taste (Kamenetsky et al., 2005; Moumouni, 2012; Abdou et al., 2015) and its cooking qualities (Cortese, 2021).
Galmi Violet onions are cultivated using several technical approaches. Theoretically, conventional or agroecological techniques are recommended based on the desired crop qualities. However, several strategies are adopted in practice. These strategies combine different cultivation and marketing systems for Galmi Violet onions to maximize income. This study aims to analyze the performance indicators and determinants of these income-maximizing strategies in Galmi Violet onion production.
[bookmark: _Toc15403902][bookmark: _Toc207298472]Materials and methods 
The methodology consisted of a literature review, delimitation of the study area, development of data collection tools, sampling, data collection, and data analysis.
[bookmark: _Toc207298473]Literature review
A literature review was conducted by combining physical and digital documentary sources from libraries and online platforms. It helped structure the individual questionnaires and the interview guide for the focus groups more effectively.
Study area location 
[bookmark: _Hlk214207080]The production sites for Galmi Violet onions are in the Ader Doutchi Maggia basin, the main onion-growing area. The villages of Galmi (13°58’0.54’’N et 005°40’28.67’’E), Doguerawa (13°57’50.26’’N et 005°35’32.14’’E), Malbaza (13°57’5.14’’N et 005°30’51.86’’E), and Birni N’Konni (13°47’40.82’’N et 005°15’9.99’’E) constituted the data collection sites for the onion cropping systems. They are indicated by green dots or red color on the map of the Tahoua region (figure 1). The transit, marketing, and consumption points are the traditional markets and onion stalls near the production sites. 
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[bookmark: _Toc204850645]Fig. 1. Presentation of the study sites 
Sampling of data collection units 
2.3.1. Site choice
Sampling was systematic to ensure that all links and types of actors in the Galmi Violet value chain were included. The first stratum was selected based on the quantities produced and marketed of Galmi Violet. It essentially comprises the Ader Doutchi Maggia basin. The second stratum was selected based on trade relationships and proximity between Galmi Violet production, transit, and marketing sites. Thus, the villages of Galmi, Doguerawa, Konni, and Malbaza were identified as production areas. The onion trading posts of Tsernawa and Dogueraoua (Tahoua region), as well as the traditional markets of Konni, completed the sites selected for this study.
2.3.2 Sample size
A systematic approach was adopted, accounting for the lack of resources and databases to establish a count of actors by link. The sample was composed of 155 actors, including producers, traders, and consumers in the study area (Table 1).
[bookmark: _Toc207298519][bookmark: _Hlk203169033]Table 1. Sample distribution
	Actors/links
	Localities
	Number
	Total

	Producers
	Doguerawa
	22
	82

	
	Galmi
	18
	

	
	Tsernaoua
	11
	

	
	Salewa
	7
	

	
	Terassa Gouné
	11
	

	
	Guidan Ider
	13
	

	Traders
	Markets and Comptoir of sites
	24
	24

	Consumers
	Markets of sites
	49
	49


Tools used
Questionnaires were developed for producers, traders, and consumers. The producer questionnaire was used to collect information on technical practices, production strategies, and onion marketing. The trader and consumer questionnaires were used to gather information on resource flows and relationships among actors in the Galmi Violet onion value chain. In addition to the questionnaires, focus groups were organized at the two onion trading centers, following an interview guide to collect supplementary information on quantities traded and export marketing strategies. These questionnaires were administered using the Kobo Collect application for primary data collection. 
Furthermore, several formulas were applied to calculate value added and the break-even point. 
Added value = revenue - intermediate consumption
Break-even point = revenue * fixed costs/variable cost margin
Variable cost margin = revenue – variable costs
Data processing and analysis
Data were collected from February 2025 to March 2025, processed and coded using SPSS (version 20). Excel 2016 spreadsheet software was then used to perform calculations and create figures.
[bookmark: _Toc207298476]Results 
Farmers’ Socio-economic characteristics of the sample
The sample consists of Hausa people, 93% men and 7% women, experienced (81% have more than 11 years of experience) in cultivating Galmi Violet onions. They are organized into associations (53%), cooperatives (25%), and producer unions (22%). They practice agriculture as their primary source of income, supplemented by other secondary activities, mainly livestock breeding and income-generating activities. The average area planted with Galmi Violet onions ranges from 0.25 to 6 hectares. 38% of the surveyed producers inherited their fields, 34% rented plots, 24% purchased land, and 4% practiced sharecropping (Figure 9). 99% of those surveyed cultivate onions due to their agronomic and economic advantages.
They use rudimentary equipment. They plow the soil by hand (40% of those surveyed) or using animal traction (58% of those surveyed). They utilize wells (54%) and boreholes (38%) as their primary sources of irrigation water. They pump the water with engines and distribute it by gravity (95%). They employ both paid workers (44%) and family labor (38%).
Most producers use the Violet de Galmi variety, obtained through mass selection. 21% of those surveyed produce their own seeds, while 79% purchase them. Among those who purchase seeds, 97% buy local seeds from other producers, and 3% buy improved seeds from authorized retailers. They use an average of 4.74 kg of seed per hectare. However, 54% of those surveyed are unsure about the quality of the seeds they use.
Typologies of cropping systems
Several cropping systems are used to grow Galmi Violet onions, depending on the potential of the factors that influence its production, mainly soil and water. These systems often involve rotating or intercropping Galmi Violet onions with market garden crops (such as cabbage and tomato) during the dry season and with rainfed crops (like millet, maize, and groundnut) during the rainy season. Two groups of farming systems have been categorized. They differ slightly depending on the planting date, the technical practices adopted, the onion storage capacity, and the farmers' economic objectives. The first group (57% of those surveyed) focuses on early harvests. It is oriented towards conventional agriculture, making optimal use of synthetic inputs. Planting is carried out very early at the beginning of the growing season (October). The harvests are early to meet the high demand at the end of the lean season. The goal is to meet the household's immediate financial needs. The produce can only be stored for a few days and is intended for immediate sale. The second group (12% of those surveyed) aims for late harvests. It tends towards agroecology, using fewer synthetic inputs and more organic inputs. Planting is done late at the end of the growing season (December) to harvest later, thereby better exploiting the economic advantages of the lean season. The objective is to maximize income by taking advantage of the more extended storage capacity (2 to 6 months) and the high prices during periods of scarcity of onions on local markets. The last group (31%) is mixed, practicing both early- and late-planting systems.
Technical itineraries adopted
The technical procedures used vary slightly depending on the cultivation system. Some tasks are identical regardless of the Galmi violet cultivation system used. There are no significant differences in the stages of nursery setup, soil preparation, sowing density, irrigation, and harvesting.
However, the sowing and transplanting dates for the plants are more than two months apart between the two systems. There are significant differences in the dosages of inputs used. Two to three times as much synthetic input (chemical fertilizers and plant protection products) is used to produce onions intended for immediate sale. Conversely, two to three times as many biological inputs (biopesticides, organic fertilizers) are applied to produce onions for later sale. As a result, the average yield is slightly higher for the system focused on immediate sale than for the system aimed at deferred sale. In contrast, the storage duration of onions is two to three times longer for late production than for early production. Details are presented in Table 2.  
Table 2. Doses of inputs used per cropping system 
	Headings
	Early system
	Late system

	Type of sale 
	Immediate sale
	Deferred sale

	Cultural calendar (period)
	October-February
	December-April

	Urea (50 kg bag)
	11
	6

	Triple 15 (50 kg bag)
	6
	2

	Manure (charrette)
	4
	10

	Biopesticide (l/ha)
	7
	12

	Yield (t/ha)
	16,69
	15,41

	Storage life (month)
	0 à 2
	2 à 6


Typology of marketing systems
Several marketing systems are adopted depending on the cultivation system. The on-farm marketing system primarily concerns early-season harvests intended for immediate sale and that cannot be stored for more than two (2) months. The produce is marketed as it is harvested. The products are grouped and delivered at the farm gate. Transactions take place when the onion bulbs reach physiological maturity. They are established in bags of onion bulbs (50kg or 120kg) or onion boards. Agreements are often based on the net weight of the onions. Packaging materials are the buyer's responsibility. This system involves agreements between stakeholders regarding the flow of resources in kind. However, prices are not negotiated. Wholesalers organize themselves and decide to set the purchase prices for onions as they see fit. Producers are forced to sell at the prices set by wholesalers for several reasons: onions have a short shelf life (less than 2 months), there is no competition, and wholesalers collude to set prices.
The marketing system using storage facilities is more commonly used for late-season harvests. The produce is stored for 2 to 6 months. The harvested onions are lightly packaged to facilitate transport (on the backs of animals, in carts, etc.) to the storage facilities (Ruddu = traditional storage facilities, warehouse, etc.). The onions are then spread out in the shelters, sometimes in layers, to ensure good ventilation. They are regularly inspected to remove any damaged onions. Packaging is carried out at the time of sale. Producers and traders are the leading active actors in this marketing system. Price formation is based on supply and demand in the markets. Producers capture rents from the rarity and storability of onions. They monitor market characteristics (especially prices) and decide freely when to sell their product, without any particular constraints.
The onion trading counter is the third type of marketing system. It formalizes and modernizes informal markets by adopting specific regulations and standards. It also helps to balance the negotiating power of economic actors. It protects the weakest players against the negative aspects of the market. It ensures fair transactions while collecting commissions for the management and storage of the products. Economic actors are responsible for selling the onions.
Performance of strategies
Producers adopt several strategies, grouped into three main systems. The leading performance indicators for these strategies are presented in Table 3. The late-sale system is the most attractive. It presents the best performance indicators. Its added value and contribution margin are the highest, and its break-even point is the lowest. The other two systems are also profitable. Nevertheless, the performance indicators of the mixed-sale system are more favorable than those of the immediate-sale system.
Table 3 : Performance indicators of strategies
	Headings
	Early system
	Mixed system
	Late system

	Farmers (%)
	57
	12
	31

	Variable costs
	855 151,00
	702 094,00
	636 948,00

	Fixed costs (FCFA)
	318 981,00
	246 127,00
	250 700,00

	Production costs (FCFA°
	1 174 132,00
	948 221,00
	887 648,00

	Yield (Kg/ha)
	16 690,00
	15 000,00
	15 410,00

	120 kg bags number
	139,08
	125,50
	128,42

	120 kg bag price 
	16 680,00
	22 654,00
	26 443,00

	Turnover (FCFA/HA)
	2 319 854,40
	2 843 077,00
	3 395 810,06

	Added value (FCFA)
	1 145 722,40 
	1 894 856,00 
	2 508 162,06 

	Margin / Variable costs (FCFA)
	1 464 703,40
	2 140 983,00
	2 758 862,06

	Break-even point (FCFA)
	505 214,55
	326 839,59
	308 579,97



Discussion
Onion production is archaic, using rudimentary tools and sometimes animal traction. The seeds come from mass selection. Two cultivation systems are used to grow Galmi Violet onions in the study areas. These systems differ depending on the objective and the technical approach adopted, as described by Issa et al. (2007) and Mamadou (2019). The first, early system is oriented towards the immediate sales strategy, and the second, late system, is intended for a deferred sales strategy. The technical approach of the early system tends towards the implementation of conventional farming practices. It uses chemical inputs (NPK, Urea, dimethanoate, cypercal, etc.) without respecting the recommended doses. The applications are sometimes insufficient, sometimes excessive, as described by Rabiou et al. (2018). The organic matter inputs are negligible. The bulbs are large, water-turgid, and have poor storage capacity. The cultivation practices of the late-season system tend towards organic farming methods. It uses little chemical fertilizer and a lot of organic fertilizer. The organic fertilizer applications, less than 10 t/ha, are below the recommended standards of 20 t/ha (Moumouni, 2012). This is a consequence of the insufficient supply and availability of organic fertilizers, according to Alessandro et Soumah (2008). However, they are sufficient to produce medium, consistent bulbs that do not deteriorate quickly and can be stored for between 2 and 6 months (Moumouni, 2012).
The estimated yields of 16.69 t/ha for the early system and 15.41 t/ha for the late system are medium. These yields are higher than the yields of 11.23 t/ha and 8 t/ha reported by Akpo et al. (2022) in Benin and Boukary et al. (2023) in Niger, respectively. Nevertheless, they are lower than the yields of 19.5 t/ha obtained by Issa et al. (2007) in the Galmi area, 35 t/ha by MAG/EL (2021) and 22 t/ha by Sofreco (2022). It should be noted that these yields are significantly lower than the potential yield of 55 t/ha (INRAN, 2021).
The produce from the early cropping system is sold immediately at the field edge. Produce from the late-cropping system is sold at local shops or markets. These results are consistent with the findings of studies by Issa et al. (2007), Cortese (2021), and Sofreco (2022). Regardless of the system adopted, producers are not actively involved in price-setting processes and the management decision-making within the supply chain. They are embedded in a labyrinth where the rules are set by wholesale traders as described by Gómez et al. (2020) and Baborska (2021).
Wholesale traders organize themselves into an oligopsony and impose on-selling prices that best suit their interests, without considering the interests of other stakeholders (Issa, 2007; Cortese, 2021; Khadidja; 2025). However, there are nuances between the strategies. In the early system, producers have no room to make comparative choices. Onions deteriorate quickly. They are obliged to comply with the commercial characteristics imposed by wholesale traders. The products are sold at low prices, which are less profitable for the producers. Conversely, in the late-harvest system, producers can store their onions for several months. They inform themselves about the market characteristics (prices) to decide whether to sell their product. The prices are attractive, 2 to 5 times higher than the immediate sale price. These results are consistent with those found by Tarchiani et al. (2013) and Neven (2015), who emphasize the importance of post-harvest storage in improving producers' incomes.
All peasant strategies for the production and marketing of Violet de Galmi onions are interesting. They combine yield, loss rates, and price fluctuations to maximize income. The profitability indicators are favorable for all the onion production and marketing strategies employed by farmers. These results are consistent with those obtained by Rabiou et al. (2018) and Akpo et al. (2022), in their analyses of the production of two onion varieties in western Niger (Gothèye White and Galmi Violet) and northern Benin (Galmi Violet and Tane Red) and respectively. However, variations exist between the performance indicators of the different strategies and cropping systems. The deferred sales system is more profitable than the other two systems.
Conclusion
Two central onion cultivation systems are practiced in the Ader Doutchi Maggia Valley, depending on the technical methods adopted. They induce three types of sales: field sales, sales at storage points, and sales at onion counters. Producers combine a technical itinerary and a sales type to implement a marketing strategy. The field-side sales strategy involves harvesting early and selling immediately. The strategy of selling from storage facilities relies on late harvesting, storage capacity, and deferred sales. The third strategy is a hybrid that combines both approaches. The deferred sales strategy shows the best performance indicators among the three strategies. It offers better added value, higher profit margins, and a lower break-even point. Further research and experiments should be conducted to refine some of the producers' claims.
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