Combined influence of seasonal variability and organo-mineral fertilizer doses on Egg plant (Solanum melongena) cultivation in the Faranah region of Guinea
     ABSTRACTAim : The present study determine combined effects of seasonal variability and organo-mineral fertilizer doses on aubergine cultivation. Specifically, this work was evaluated the effects of seasons; then organomineral fertiliser doses on growth and production parameters aubergine.
Place and Duration of Study : Each trial was conducted in the Sagbaya market garden area located in the Sirikolony district, urban commune of Faranah Guinea, over a period of five months.
Study Design : A randomised complete block design was used, with four levels of compost mixed with Triple 15 in varying proportions repeated three times.
Methodology :  Control D0 (0 kg of compost + 0 kg of Triple 15) ; D1 (15000 kg of compost + 50 kg of Triple 15) ; D2 (10000 kg of compost + 100 kg of Triple 15) ; D3 (5000 kg of compost + 150 kg of Triple 15) were tested. The data were analysed using ANOVA and compared using a one-way independent t-test      (p < 0.05).
Results : The growth and yield parameters analysed showed that the season and the interaction between years and doses influenced the average collar diameter, the average number of fruits per plant and the yield, while the fertilizer doses significantly influenced both, except for fruit length. Parameters analysed, the best agronomic performance was obtained during the 2023-2024 production season (326.42 g/fruit with 52.27 Tt/ha) and with variant D2 (386.67 g/fruit, with 66.88 T/ha), while variant D0 performed less well regardless of the production season.
Conclusion : Among the variants, the doses D2 (10 000 kg of compost + 100 kg of triple 15) and D3 (5,000 kg of compost + 150 kg of triple 15) proved to be more productives for both vegetative growth and production, due to their complementary effect and the agroclimatic conditions of the 2023- 2024 growing season.
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1- Introduction
Eggplant is a plant belonging to the Solanaceae family and the Solanum genus. The fruit is a vegetable used in many dishes and is of economic and traditional importance in Mediterranean countries and Asia (Alla et al., 2018). It is a perennial vegetable in humid tropical areas, easily adaptable and less demanding in terms of soil types due to its powerful root system among the solanaceae family (Edbo, 2021). 
Eggplant can be grown in different climates (temperate, dry tropical, or humid tropical). There are many eggplant cultivars with distinctive characteristics in terms of fruit color, size, and shape (Furini & Wunder, 2004). Sweet aubergine may also alleviate diseases such as type 2 diabetes, high blood pressure and other conditions due to its high anthocyanin content, a property that gives it its colour (Solayman et al., 2016). It is very low in calories and easy for elderly people to eat (Gürbüz et al., 2018). 
In addition to being consumed regularly, this vegetable is also sold by farming households, which helps to improve their income (Diedhiou et al., 2019). The fruit is a vegetable used in many dishes and had economic and traditional importance in Mediterranean countries and Asia (Alla et al., 2018). It is a perennial vegetable in humid tropical areas, easily adaptable and less demanding in terms of soil types due to its powerful root system among the solanaceae family (Edbo, 2021). 
Specifically, the F1 Kalenda hybrid variety is highly resistant to viruses, bacteria and fungi that cause significant damage to solanaceous crops (Traoré et al., 2013). Compared to other varieties, it is less early maturing, with the first harvests taking place between 75 and 80 days after sowing, and its production can extend over five (5) months or even longer. However, with good plant management and a good fertilisation and pest management plan, the harvest period can exceed 5 months and last up to 2 years (Grubben, 2004). 
The decline in soil fertility is due to a decrease in soil organic matter, leading to a loss of nutrients. This decline in fertility results in lower yields. Agricultural production systems in tropical areas lack sustainability due to harsh climatic conditions and demographic pressure (Diallo et al., 2025). 
[bookmark: _Hlk212916702]Similarly, the exclusive use of chemical fertilisers leads to an increase in soil acidity and, as a result, a deterioration in its physical condition and a decrease in its organic matter (Mulaji, 2011). In Congo, results from fruit vegetable cultivation showed that applying 30 t/ha of compost yielded higher tomato production and profitability than applying 40 t/ha, 50 t/ha, and 60 t/ha (Kitabala et al., 2016).
This is why applying mineral fertilisers to crops in combination with organic manure substantially improves production while providing better protection for the soil against declining chemical fertility (Sawadogo et al., 2008). The beneficial role of organo-mineral manure in improving the organo-mineral status of the soil and its probable interaction with the physical properties of the soil is well known. The application of mineral fertilizers in combination with organic manure substantially improves crop yields while providing better protection for soils against declining chemical fertility. Several studies by the authors have shown the beneficial role of organic-mineral fertilization on cereal crop yields (Sawadogo et al., 2008 ; Pale, 2012 ; Zeinabou et al., 2014 ; and Dabre et al., 2016).
 It has been shown that the addition of organic matter in the form of manure and compost in combination with mineral nitrogen fertiliser leads to a simultaneous increase in productivity and interannual yield stability (Diallo et al., 2025). 
The choice of this study would have made it possible to explore the effects of organo-mineral fertilizer in eggplant cultivation, which has been rarely studied compared to cereal crops and other fruit vegetables such as tomatoes, which have been extensively studied in this field.
1- Materials and Methods
2-1 Study area  
The market garden is located on the right bank of the Niger River along the Faranah-Mamou National Road in the Sirikolony 2 district of the Urban Commune of Faranah, approximately 300 m from the city center (Figure 1). The perimeter covers an area of 8 hectares, which are farmed seasonally, mainly by women who produce cabbage, lettuce, tomatoes, eggplant, spinach, carrots, cucumbers, etc. Water from traditional wells dug on the farm and the Niger River are the main sources of irrigation for crops. The trials were conducted in the Sagbaya market garden area, during the periods from 10 November 2022 to 25 April 2023 and from 12 November 2023 to 28 April 2024. 
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Fig .1 Scheme of the Sagbaya market gardening area












The test soil was semi-permeable hydromorphic with a silty-clayey sandy texture, and the particle size of which was determined using the Boyoucos densimetric method. The compost used consisted of a mixture of rice hay and manure. For the agrochemical analyses of the soil and compost, organic carbon was determined using the Anne method, assimilable nitrogen using the Kjeldahl method, pH in water using electrometry, total phosphorus using the Bray method, and assimilable potassium using spectrophotometry (Ministry of Agriculture/Guinea, 2021)
The average results of the physical and agrochemical analyses of the test soil and compost for two productions seasons are recorded in Tables 1 and 2. 
           Table 1. Average physical parameters of the soil
	[bookmark: _Hlk208075950]Deepth
	Grains size (%)
	Texture 

   (LAS)
	Density
	  Porosity
     (%)

	  (cm)
	 Clay
	Fine silt
	Coarse silt
	Fine sand
	Coarse sand
	
	Apparent Density
	Actual Density
	

	    30
	22
	25
	13
	18
	   22
	
	1,06
	2,75
	   52,38


 
Table 2. Average agrochemical parameters of soil and compost

	Chemical parameters
	     Means values

	
	   Soil
	Compost

	Carbon (%)
	   3,45
	    22,50

	Organic Matter (%)
	   8,80
	    35,90

	C/N ratio (%)
	 11, 00
	    11,50

	Assimilable Nitrogen (mg/Kg)
	  99,50
	  850,75

	Total phosphorus (mg/Kg)
	    6,50
	      7,85

	 Assimilable potassium (mg/kg)
	684,27
	1385,45

	Cation Exchange Capacity (CEC) Meq/100g
	    15,35
	    25,95

	Saturation ratio (%)
	    46,00
	    55,35

	pH
	      5,50
	      5,90











The pH levels of the soil and compost were 5.5 and 5.9, respectively, and rich in organic matter, especially in the compost, at 35.90%. This fertile state of the test soil in terms of mineral elements (Tables 2) ; contributed significantly to improved growth and production of the aubergine.







The average meteorological data were recorded from agrometeorological station of Higher Institute of Agronomy and Veterinary Science / Faranah. Weather observations made during the two production seasons showed that the average temperature was 26.04°C with slight variations in relative humidity (47.19% versus 47.46%) and monthly evaporation (2.72 mm vs. 2.92 mm), unlike precipitation, which fluctuated from 111.5 mm (9 days) in 2022-2023 to 47.32 mm (4 days) in 2023-2024 (Table 3) favoring eggplant growth and production.
Table 3. Meteorological data recorded during the two trials seasons
	Parameters
 
	2022- 2023
	 
 
 
	2023- 2024

	
	           Nov.
	Dec.
	Jan.
	Feb.
	Mar.    Apr.
	Mean
	Qtity
	
	Nov.
	Dec     
	Jan.
	Feb.
	Mar.    Apr.
	Mean
	Qtity

	Temperature (oC)
	25,59
	23,81
	22,74
	26,52
	28,28    29,28
	26,04
	   -
	
	25,03
	23,03
	23,05
	27,15
	28,3      29,66
	26,04
	  -

	Relative Humidity (%)
	76,83
	50,24
	34,37
	33,39
	40,42    47,88
	47,19
	   -
	
	69,49
	44,43
	41,03
	40,68
	48,2     52,91
	49,46
	  -

	Wind Speed (m/s)
	  1,77
	1,49
	0,72
	0,68
	1,15        1,35
	1,19
	   -
	
	  0,86
	   0,91
	   0,94
	   0,76
	  1,48      1,64
	  1,10
	  -

	Rainfall (mm)
	Qtity
	75,00
	0
	1,00
	0
	23,5        12,00
	  -
	111,5
	
	30,12
	   0
	   0
	   0
	  0            17,20
	    -
	47,32

	
	Days
	3
	0
	1
	0
	3               2
	  -
	  9
	
	   2
	   0
	   0
	   0
	  0              2
	    -
	  4

	Evaporation (mm/ mois)
	1,85
	2,41
	2,63
	3,38
	2,91        3,14
	2,72         -
	
	   1,87
	   2,41
	   2,99
	   3,74
	  3,27     3,50
	  2,92
	   -


2-2 Plant Material
The aubergine seeds used in this study were of the hybrid variety « F1 Kalenda », created by the Companies Tropicasem/Technisem. It is a semi-early variety, tolerant to bacterial wilt, with oblong fruits that are dark purple when ripe. The seeds were purchased with the president of the Kankélén market gardeners' union in Sagbaya.
2-3 Study Variants
Four levels of combined doses of organo-mineral fertilizers in varying proportions over two successive seasonal productions (2022-2023 and 2023-2024) were tested.
Quantities equal to 20 000 kg/ha of compost and 200 kg/ha of Triple 15 in aubergine cultivation were chosen as the base doses. 
D0 : 0 kg/ha of compost + 0 kg/ha of Triple15, i.e. 0% compost + 0% Triple15 ; 
D1 : 15 000 kg/ha of compost + 50 kg/ha of Triple 15, i.e. 75% compost + 25% Triple 15 ; 
D2: 10 000 kg/ha of compost + 100 kg/ha of Triple15, i.e. 50% compost + 50% Triple15;  
D3: 5 000 kg/ha of compost + 150 kg/ha of Triple15, i.e. 25% compost + 75% Triple15.
2-4 Cultivation
2-4- 1 Nursery
During each culturale season, a 5 m² nursery was carefully tilled and fertilized with 10 kg of compost made from rice straw and chicken manure. 
 The eggplant seeds were carefully sown in clusters, then covered with a thin layer of crumbled soil and straw until they germinated. The young plants were then protected by a mosquito net and maintained by daily watering and two weeding sessions during their 35-day stay in the nursery.
2-4-2 Experimental Field 
In the open field, each trial was carried out during the dry season on a Randomised Complete Block design comprising four variants repeated three times on 13 m² each elementary plots. The seedlings were transplanted into raised beds in holes 5 cm deep, at a planting density of 5 plants/m² either 50 000 plants/ha, with a spacing of 0.5 m x 0.4 m. Two weeding sessions were carried out and the plants' water requirements were met by daily watering sessions according to the phenophases until the last harvest. An additional localised application of 2.5 g per pot, i.e. 100 kg/ha of urea, was applied at the beginning of flowering.
2-5 Parameters measured 
For sampling, five eggplant plants were randomly selected from each elementary plot. All observations focused on growth and production parameters. The average parameters were assessed using the tools and methods described below:  
2-5-1 Growth parameters : plant height in cm was assessed using a tape measure from the collar to the apical bud, and collar diameter in mm was measured 1 cm above the ground using a caliper. 
2-5-2 Production parameters : number of branches and fruits were counted, and the length and circumference of the fruits in cm were measured using a tape measure.  The average fruit weight in grams was calculated by dividing the total weight of the fruit by the number of fruits harvested in each elementary plot. The yield in tons per hectare was calculated by considering the average fruit weight after three harvests per variant, followed by extrapolation to the hectare.
2-6 Statistical Analysis
The data obtained were subjected to analysis of variance (ANOVA) using SPSS 22.0 statistical software (IBM SPSS Statistics Version 22.0 Inc., Chicago, II., USA). The means were compared using a one-way independent t-test. The statistical significance of the differences between the means was determined using Duncan's test (p < 0.05). The mean values and standard errors for the three replicates were calculated for each parameter measured. 
3. RESULTS AND DISCUSSION
The use of manure in market gardening is a determining factor in vegetable production in general and aubergine production in particular in Faranah.
The analysis of the growing seasons had a significant effect on growth and production parameters. Thus, the slight differences in soil and climate conditions that prevailed during the two production seasons influenced the 2023-2024 crop, resulting in more robust aubergine plants bearing more and heavier fruit, and consequently higher yields (Table 4).
The doses of organo-mineral fertiliser significantly influenced all the variables measured, except for the average fruit length (Table 4). 
The interaction between production seasons and doses was significant only for the average collar diameter, the average number of fruits per plant and the total fruit yield (Table 4).
Table 4 : Analysis of variance (ANOVA) for the Year, Doses and Year × Doses interaction on eggplant cutivation.
	Parameter
	     Year
	Doses
	Year × Doses

	
	df= 1
	df= 3
	df= 3

	 Plant Height at Harvest (cm)
	NS
	**
	NS

	 Number of Branches/Plant
	Ns
	**
	NS

	Collar Diameter (mm)
	**
	**
	**

	Number of Fruits/ Plant
	*
	**
	**

	Fruit Length (cm)
	NS
	NS
	NS

	Fruit Circumference (cm)
	NS
	**
	NS

	Weight of a Fruit (g)	
	NS
	**
	NS

	Fruit Yield (T/ha)
	**
	**
	*


df : degree of freedoom ; NS , Non Significant ;  * , p< 0.01;   ** ,  p < 0.001
3-1 Effects of  seasonal variability on aubergine growth and yield
Between the two production seasons among the variables evaluated, the 2023-2024 season, which showed slight increases in monthly temperature and humidity but with low rainfall, proved to be more productive than the previous 2022-2023 season. This production season yielded more robust plants with an average collar diameter of 22.08 mm, bearing more fruit (3.88 fruits/plant) and heavier fruit with an average weight of 326.42 g/fruit. 
Comparison of the averages confirms that the plants with the largest average collar diameter were (22.08 mm), the highest average number of fruits per plant (3.88), the average fruit weight (326.42 g), and the total yield of 52.27 T/ha were obtained in 2023–2024 (Table 5). The fruit yield obtained increased from 41.13 T/ha to 52.27 T/ha during the production seasons, which is higher than the average yield of the F1 Kalenda aubergine variety, which varied between 30 and 40 T/ha (Diédhiou et al, 2019). 
It has been proven that adding organic matter in the form of manure and compost in combination with mineral nitrogen fertilizer leads to a simultaneous increase in productivity and interannual yield stability (Hien 2004 ; Diallo et al., 2025).
Furthermore, these results corroborate findings that organic matter improves growth by lowering the pH of the rhizosphere, which results in better nutrient solubilisation and high availability for plants (Abou El Magd, et al., 2008). In addition, it is an important source of minerals (N, P, K) necessary for proper plant development and particularly improves soil structure and water retention capacity (Suganya, 2006).

Table 5. Comparison of production seasons for agronomic parameters (Average + Standard Error)
	Agronomics parameters
	  2022-2023
	  2023-2024

	 Plant Height at Harvest (cm)
	88,25±5,93a
	  90,04±4,11a

	 Number of Branches/Plant
	   5,45±0,39a
	    5,88±0,38a

	Collar Diameter (mm)
	 20,56±0,91b
	  22,08±0,19a

	Number of Fruits/ Plant
	    3,32±0,33b
	    3,88±0,62a

	Fruit Length (cm)
	  15,56±0,40a
	  15,73±0,42a

	Fruit Circumference (cm)
	  19,57±1,18a
	  18,17±1,60a

	Weight of a Fruit (g)	
	298,58±22,65b
	326,42±21,72a

	Fruit Yield (T/ha)
	  41,13±5,45b
	   52,27±8,31a



3-2 Effects of organomineral fertiliser doses on growth and production parameters in aubergines
Among the doses tested, we noticed that the plants from doses D2 and D3 produced plants with an average collar diameter of 21.96 mm and 22.72 mm, fruits with a circumference of 22.93 cm and 20.12 cm, and average weights of 386.67 g and 295. 83 g, or 66.88 T/ha and 66.25 T/ha, respectively.  On the other hand, although the D0 control dose produced fruits 15.63 cm long, it consistently showed the lowest performance (Table 6). These results confirm those of certain authors who reported that the application of organic fertilizers combined with mineral fertilizers is more effective on the growth of solanaceous plants than organic fertilizers alone (Alla et al., 2018 ; John, 2019 ; Sawadogo et al., 2020). Also, these results confirm the need to apply mineral fertilizers to crops in combination with organic manure, which could substantially improve crop production and promote sustainable soil protection against declining fertility (Dabre et al.  2016). Furthermore, doses D2 and D3 offered the best agronomic performance, while the control dose DO recorded the lowest values, indicating the importance of organo-mineral fertilization in improving the physicochemical properties of the soil, thereby promoting the absorption of nutrients for balanced nutrition of aubergine plants (Table 6). The beneficial role of organo-mineral fertilizers in improving the organo-mineral status of the soil and their likely interaction with the physical properties of the soil is well known. It has been demonstrated that the addition of organic matter in the form of manure and compost in combination with mineral nitrogen fertiliser leads to a simultaneous increase in productivity and interannual yield stability.  These nutrients contained in the fertiliser are immediately available to plants, but when buried in the soil, the microbes in the compost begin to mobilise the nutrients in the soil, making them available for assimilation by plants. Plants can control these effects through their root exudates (Alfred & Vincent, 2020). Compost provides plants with nutrients such as phosphorus (P), nitrogen (N) and potassium (K), which are very important for their growth, as well as other nutrients such as Ca, Mg and Zn (Siébou et al., 2021). The results also showed that the use of compost in cropping systems can be beneficial for intensively produced vegetable crops such as aubergines, which are grown for their edible fruit. This has demonstrated that compost has beneficial effects on the physical, chemical and biological characteristics of the soil and on nutrient uptake (Amooaghaie & Golmohammadi, 2017). Moreover, the response of growth parameters to its application could be explained by the efficiency of photosynthesis, as compost stimulates the growth of leaf area, aerial parts, dry and fresh mass, and increases productivity (Noah et al., 2024). Furthermore, in tomato cultivation, the combination of organic manure and mineral fertilizer, which has led to improved productivity, could be recommended for good production yields (Mounirou et al ; 2024).

[bookmark: _GoBack]Table 6. Summary of parameters averages according to fertiliser doses (Duncan's mean + standard error)
	Parameters
	Doses

	
	          D0
	         D1
	       D2
	        D3

	Plant Height at Harvest (cm)
	    4,78±0,19c
	  5,83±0,21b
	    7,40±0,22a
	    4,62±0,47c

	Number of Branches/Plant
	  18,98±1,52c
	  21,63±0,34b
	  21,96±0,42ab
	  22,72±0,18a

	Collar Diameter (mm)
	  70,17±5,13c
	  94,33±2,36b
	116,17±1,90a
	  79,50±5,85c

	Number of Fruits/ Plant
	    1,55±0,26d
	    2,88±0,17c
	    4,34±0,31b
	    5,63±0,42a

	Fruit Length (cm)
	  15,63±0,77a
	  16,19±0,51a
	  14,99±0,69a
	  15,76±0,18a

	Fruit Circumference (cm)
	  11,78±1,03b
	  20,65±1,47a
	  22,93±0,77a
	  20,12±0,53a

	Weight of a Fruit (g)	
	214,17±11,48c
	353,33±24,82a
	386,67±16,41a
	295,83±6,88b

	Fruit Yield (T/ha)
	   12,84±1,76c
	  40,83±4,23b
	  66,88±5,11a
	  66,25±4,29a


4. CONCLUSION
The study showed that all organic fertilisers applied increased the agronomic performance of the F1 Kalenda hybrid aubergine variety under the agroecological conditions of Faranah.
Indeed, the yield components (number of fruits/ plant, fruit circumference, weight of a fruit and fruit yield) were significantly improved with the doses of organomineral fertilizer applied in varying proportions. 
However, of all the combining treatments, D2 (10 000 kg of compost + 100 kg of triple 15) and D3 (5000 kg  of compost + 150 kg of triple 15) proved to be  more effective for both vegetative growth and production, through to a synergistic effect and the agro-climatic conditions of the 2003- 2024 growing season.  
The study shares valuable information on production season and organo-mineral fertilizer application interaction, their influence on the growth and yield of aubergine (Solanum melongena L.). The findings provide evidence that balanced organo-mineral fertilization can enhance yield stability while reducing dependency on synthetic inputs. 
Thus, the use of local organic matter in combination with synthetic fertilizers could contribute to environmental protection and sustainable soil fertility management while preserving crop quality.
5. LIMITATIONS
This research has certain limitations that should be highlighted. Firstly, the limited number of variants tested in the trials ; secondly, the lack of knowledge about the effects of organo-mineral fertilizers on the biochemical composition of eggplants fruit. Finally, the after-effects of organo-mineral fertilizers on soil properties and vegetable plant growth have not been evaluated.
6. PERSPECTIVES
To overcome these limitations, future research could seek to determine the optimal dose of organo-mineral fertiliser for aubergine cultivation in Faranah. Determine the effects of organo-mineral fertilisers on the biochemical composition of crops grown in the off-season in Faranah. Finally, analyse the after-effects of these organo-mineral fertilisers on the growth and production of maize grain.
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