


Pre-harvest application of carbonized rice husk and poultry manure affect growth, yield and shelf-life of Solanum scabrum
ABSTRACT
[bookmark: _GoBack]Sustainable agriculture includes the use of agricultural by-products as suitable alternative to conventional fertilizers. This study evaluated the efficacy of carbonized rice husk (CRH), poultry manure (PM) and NPK on the growth, yield and shelf-life of Solanum scabrum. Treatments included CRH - 117kg/ha, PM - 5 tons/ha, NPK 20:10:10 - 200kg/ha and the control with no amendment. Growth and yield were evaluated in the field and the shelf-life was established through measurements of biomass weight loss, colour changes and rotting. Results showed that at week 3 after transplanting, plots amended with PM recorded the highest number of leaves (49.68), and the lowest in control plots (43.8). The highest cumulated yield (45.0 t/ha) from three harvests was recorded from plots amended with CRH, followed by NPK (34.6 t/ha), PM (26.6 t/ha) and the lowest (10.4 t/ha) from the control. PM and CRH amendment improved the colour of Solanum scabrum leaves to dark green at harvest. These treatments effects on colour change were also observed during postharvest storage. Leaves of Solanum scabrum plants raised with CRH and PM plants obtained a two and one day extended shelf-life respectively compared to control and NPK treatment which had no delay in colour change. In addition, lowest weight loss of Solanum scabrum during storage was recorded for PM treatment plants.  Thus, the use CRH and PM in Solanum scabrum cultivation improves yield and provides postharvest storage benefits observed by extension of produce shelf-life through delay in decline of leaf greenness and weight loss.
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1. INTRODUCTION
Solanaceae vegetables are a key component of many dishes for many households, in urban and rural areas in West and Central Africa, particularly in Cameroon (Agwa et al., 2019; Kirigia et al., 2019; Adu et al., 2018). They play an important role in income generation for small scale farmers (Fontem and Schippers, 2004), food and nutrition security by providing a diversity of dietary needs for many households (Boukong et al., 2017; Adu et al., 2018). Among the Solanaceae vegetables cultivated in Cameroon, Solanum scabrum Mill is one of the most popular and commonly consumed in the Western highland and South West region of the country (Agwa et al., 2019; Boukong et al., 2017). Additionally, Solanum scabrum is integrated in the diet of rural and urban communities in Cameroon as a staple consumed all year-round. Over the last two decades, the importance and demand of Solanum scabrum in the daily diet in Cameroon has increased due to its reported nutritional, cultural and medicinal values (Musyimi and Muthomi, 2009; Agwa et al., 2019). Solanum scabrum contains adequate amounts of nutrients such as protein, carotene, iron, vitamins (A and C), and crude fiber, making it an important nutritious source (Tellen and Mbiseh, 2020; Boukong et al., 2017). Some authors have reported that the leaves and berries can be used as a source of dye (Fontem and Schippers, 2004; Lehmann et al., 2007). Furthermore, its medicinal properties have been used in the treatment of diabetes and stomach ache (Edmonds and Chweya, 1997; Boukong et al., 2017).
The demand for Solanum scabrum in Cameroon has increased progressively with urbanization. Rural exodus continues to contribute to the promotion of Solanum scabrum consumption and its commercialization in cities in Cameroon. Despite the importance of this leafy vegetable in the daily diet of the local population and its expanding demand in neighboring markets such as Nigeria, the supply of Solanum scabrum is unable to satisfy demands (Boukong et al., 2017; Agwa et al., 2019). Various reasons can be attributed to this shortage in production and supply of the vegetable to new markets. For instance, local farmers mainly cultivate the vegetable for subsistence (Tellen and Mbiseh, 2020), lack of knowledge on appropriate agronomic practices to improve yields and lack of management strategies to minimize the detrimental impacts of water stress (Musyimi and Muthomi, 2009). Furthermore, there have been limited studies on the growth, yield and postharvest quality responses of vegetables including Solanum scabrum to agricultural by-products like carbonized rice husk (CRH). Recent research studies (Ullal et al., 2022; Giordano et al., 2024; Mapiemfu-Lamare et al., 2025a) have reported on the potentials of CRH to improve plant growth, enhance postharvest quality and shelf-life in crops. Rice husk is an agricultural waste in Cameroon of little use. Carbonized rice husk on the other hand is obtained by natural combustion of rice husk that has the potential to improve yield and shelf-life of tomato fruits (Mapiemfu-Lamare et al., 2025a). Kenmegne (2000) showed that most (70%) growers of Solanum scabrum in Cameroon often use poultry manure, followed by urea at variable rates. Aside from its nutrients, poultry manure improves soil chemical and physical characteristics, enhancing crop growth (Amanullah et al., 2010). However, without specific guidelines on fertilizer combinations and dosage, the risk of nitrate accumulation, which constitutes a health hazard for vegetable consumers is high. Also, farmers are not able to make profits as a result of unsustainable fertilizer applications (Boukong et al., 2017). The use of agricultural by-products such as CRH could be a cheap and readily available field amendment and alternative for sustainable vegetable production. This study evaluated the effects of carbonized rice husk, poultry manure and NPK fertilizer on the growth, yield and shelf-life performance of Solanum scabrum. It was hypothesized that (i) Field amendments, particularly CRH, will enhance Solanum scabrum growth and yield, (ii) Field amendments, particularly, CRH will extend the shelf life in terms of weight loss, changes in colour and rotting, of Solanum scabrum during storage.  
[bookmark: _Toc202570881]2. MATERIALS AND METHODS
2.1 Study site 
The experiment was carried out between March and June 2025 at the Faculty of Agriculture and Veterinary Medicine Teaching and Research Farm (FTRF), University of Buea, Cameroon. Buea is located between latitude 4°9′ 33.48” N and longitude 9°14′ 36.72” E. The location has distinct rainy and dry seasons, with a mono-modal rainfall pattern with a long rainy season from March to November and short dry season from November to March. It records 3500 mm mean annual rainfall and temperatures of 18 to 28 °C (Sounders et al. 2017). The soils of Buea are volcanic in origin and were initially considered fertile. However, due to intensive and continuous cultivation, these soils could become nutrient-deficient and low in organic matter.
2.2 Material, nursery establishment and production of carbonized rice husk
The seeds of Solanum scabrum (Buea type), commonly cultivated by farmers in this area were purchased from Muea market, Buea and nursed under rain fed conditions with regular manual weeding for four weeks before transplanting. Poultry manure was provided by a local poultry farm in Great Soppo, Buea, NPK 20:10:10 fertilizer and insecticide Capsidor 50 SC (active ingredient: Fipronil 50 g/L, used to mitigate pests such as aphids and stem borers) were purchased from an agricultural shop in Muea market, Buea.
One hundred and fifty (150 kg) of dry rice husk was obtained from Ndop, Northwest Region, Cameroon and carbonized in a metal drum under low-oxygen conditions. Briefly, a flame was started and a zinc sheet was placed as a lid to ensure slow and progressive combustion of the rice husk. The operation was monitored two hours and carbonized rice husk was removed from the surface of the burning husk at intervals. The process was stopped when carbonization of all the rice husk was observed, and the extracted carbonized rice husk cooled with water (Amer & Elwardany, 2020; Mapiemfu-Lamare et al., 2025a).
2.3 Experimental design, transplanting and application of treatments
The field experiment was established on 484 m2 (11 m × 44 m) land that was cleared, raked and demarcated into four blocks, each separated by a 2 m spacing.  Experimental units (plots) within each block comprised of 16 raised beds of 2.5 × 4 m (10 m2) with a 2 m buffer between plots.  These beds which constituted the plots were made manually using a hoe to a height of 25 cm. Treatments included poultry manure, carbonized rice husk, NPK 20:10:10 and control (unamended), arranged in a randomized complete block design with four replicates. Seedlings of Solanum scabrum, aged 4 weeks with 4–5 true leaves and an average height of 6 cm, were transplanted on May 4, 2025, during the late afternoon to minimize transplant shock. Transplanting was done at a spacing of 25 cm × 25 cm, giving 176 plants per plot and a plant density of 160000 plants/ha (Agwa et al., 2019). 
2.4 Application of field treatments and field maintenance
5 kg per plot of poultry manure was incorporated two weeks before transplanting, corresponding to 5 t/ha while plots designated for CRH application received 5g/plant of CRH corresponding to 117 kg/ha (Mapiemfu-Lamare et al., 2025a). The inorganic fertilizer NPK 20:10:10 was applied to designated treatment plots in two splits of 100kg/ha, with the first application at three days and the second at 14 days after transplanting (Agwa et al., 2019). Control plots did not receive any fertilizer amendments. Weeds were controlled through regular manual weeding. Pest was managed using Capsidor 50 SC as per the manufacturer recommendation.
2.5 Data collection
2.5.1 Growth and yield assessment of Solanum scabrum
[bookmark: _Toc202570891]Plant height, number of branches per plant, number of leaves per plant, stem girth and leaf area was evaluated every week starting from three weeks after transplanting for four weeks on ten randomly tagged plants per replicate for each treatment.  Yield was evaluated every week, three times after transplanting. Each treatment plot was harvested per replicate, fresh weight recorded and the yield was calculated in tons per hectare.  Leaf color of fresh Solanum scabrum was evaluated visually at harvest using a leaf color chart (IRRI, 2025) with four colour shades ranging from light green to dark green (Fig. 1).
[image: ]
Fig. 1. IRRI leaves colour chart (IRRI, 2025)
2.5.2 Assessment of shelf-life of Solanum scabrum
Shelf-life of freshly harvested Solanum scabrum was studied by evaluating weight loss, change of colour and rotting of Solanum scabrum tied in bundles of 1.4 to 1.5 kg. Four bundles were obtained for each treatment (poultry manure, NPK, CRH and control) at 4 WAT. These bundles per treatment were arranged in a complete randomized design with four replicates and stored for four days at room temperature and relative humidity.  The shelf-life in terms of weight loss, change of colour and rotting of Solanum scabrum was evaluated daily after harvest for four days.  
Weight loss: The weight of Solanum scabrum bundles was measured daily using an electronic balance and the percentage weight loss calculated as follows:

Leaf colour: Colour change of leaves was scored daily using a modified developmental aging chart for plant leaves with a numerical rating scale of 5-1, where: 5=dark green, 4=green, 3=yellow-green 2=yellow-brown, 1=brown (Kim et al., 2016).
Leaf rotting: Rotting of leaves was evaluated daily using a modified numerical rating scale of 1-3, where: 1=no rotting, 2=moderate rotting, 3=high rotting (Kader et al., 1973).
2.6 Data analysis
[bookmark: _Hlk185486846]Data collected were analyzed using SPSS version 25 statistical package, and checked for normality and homogeneity using Kolmogorov-Smirnov and Levene’s tests, respectively. Data on growth, yield and shelf-life were subjected to one-way analysis of variance (ANOVA, P < 0.05) to test the effects of treatments, and significant means were separated using Tukey’s Honestly Significant Difference test (Tukey’s HSD P < 0.05). 
3. RESULTS
3.1 Effect of field amendments on growth parameters of Solanum scabrum
Plant height increased across weeks, from 3–6 weeks after transplanting, but did not vary significantly (P > 0.05) among treatments from 3–5 weeks after transplanting. At 3–6 weeks after transplanting, the plant height ranged from 43.6–73.1 cm and varied significantly (F3,146=7150.78, P < 0.05) across treatments with the highest (73.1 cm) recorded in plots amended with NPK, followed by plots amended with poultry manure (53.1 cm), then unamended plots (46.0 cm) and the lowest occurred in plots amended with carbonized rice husk (43.6 cm) (Table 1). Similarly, average number of branches increased across weeks, from 3–6 weeks after transplanting, but did not increase significantly (P > 0.05) among treatments from 3–5 weeks after transplanting.  At 6 weeks after transplanting, the average number of branches ranged 5.0–6.3 with the highest recorded in plots amended with NPK and the lowest in unamended plots (Table 1). There was no significant difference between treatments for stem girth throughout the evaluation. For the leaf area, plant which received no amendment (control) recorded highest leaf area (29.9 cm2) at 1 WAT, followed by those that received poultry manure (24.0 cm2), while lowest leaf area value (19.4 cm2) was obtained from plants in carbonized rice husk plots. No significant difference was observed between treatments for leaf area at 4–6 weeks after transplanting (Table 1).
The average number of leaves per plant increased across weeks from 3–6 weeks after transplanting, but no significant difference (P > 0.05) was observed among treatments at 3, 4 and 6 weeks after transplanting. At 5 weeks after transplanting, plots amended with poultry manure recorded the highest number of leaves (49.68), followed by plots amended with NPK (47.6), then carbonized rice husk (46.3) and the lowest was observed in unamended plots (43.8), (Table 1).
Table 1. Growth parameters response of Solanum scabrum to CRH, poultry manure and NPK field amendments from 3–6 weeks after transplanting 
	Treatments
	Plant height (cm) 
	Number of branches 
	Stem girth (cm) 
	Leaf area (cm2) 
	Number of leaves per plant 

	3 weeks after transplanting

	Control 
	15.2±3.7 a
	1.3±1.2 a
	1.8±0.6 a
	29.9±15.5 a
	11.9±4.3 a

	Poultry manure 
	14.6±3.6 a
	1.1±1.0 a
	1.8±0.6 a
	24.0±16.5ab
	11.3±4.0 a

	CRH 
	14.7±3.6 a
	1.1±1.0 a
	1.8±0.6 a
	19.4±10.0b
	10.9±4.5 a

	NPK 
	15.2±3.7 a
	1.1±1.0 a
	1.8±0.6 a
	19.4±9.8 b
	11.7±4.1 a

	4 weeks after transplanting

	Control 
	18.1±5.2 a
	1.6±1.4 a
	2.5±0.6 a
	64.2±28.9 a
	20.6±9.8 a

	Poultry manure 
	16.6±6.1 a
	2.2±1.3 a
	2.5±0.7 a
	69.1±32.3 a
	20.9±9.3 a

	CRH 
	16.3±4.3 a
	1.9±1.1 a
	2.5±0.4 a
	65.8±29.0 a
	17.6±6.9 a

	NPK 
	17.7±6.0 a
	1.9±1.3 a
	2.6±0.5 a
	66.6±39.9 a
	17.9±6.9 a

	5 weeks after transplanting

	Control 
	41.1±8.5 a
	4.6±1.1 a
	4.1±0.4 a
	58.6±24.9 a
	43.2±5.9 b

	Poultry manure 
	42.0±5.9 a
	5.0±0.8 a
	4.2± 0.3a 
	53.5±17.3 a
	49.68±10.3 a

	CRH 
	40.4±5.9 a
	4.9±0.9 a
	4.3±0.4 a
	47.3±23.6 a
	46.3±6.7 ab

	NPK 
	39.5±6.4 a
	5.0± 0.8 a
	4.3±0.4 a
	55.3±30.6 a
	47.6±8.1 ab

	6 weeks after transplanting

	Control 
	46.0±11.8 b
	4.8±1.1 b
	3.8±0.5 a
	67.4±39.8 a
	51.5±8.1 a

	Poultry manure 
	53.1±8.5 ab
	5.0±0.8 b
	4.7±0.5 a
	69.6±34.2 a
	52.1±10.3 a

	CRH 
	43.6±7.9 ab
	5.1±1.1 b
	4.5±0.5 a
	68.8±37.1 a
	53.6±9.9 a

	NPK 
	73.1±9.9 a
	6.3±1.3 a
	4.5±0.5 a
	69.3±38.1 a
	52.6±8.3 a


Data sets within columns with different letters for each parameter are significantly different (Tukey’s HSD, P<0.05).
3.2 Effect of field amendments on yield of Solanum scabrum
The fresh yield of Solanum scabrum ranged between 3.1 to 14.6 t/ha for the first harvest and there was a significant (P < 0.05) difference in yield between treatments, and this trend in yield variation was consistent for the second and third harvests and for the total yield (Fig. 2). Particularly for the first harvest, the highest yield (14.6 t/ha) was obtained in carbonized rice husk treatment plots, followed by NPK (10.2 t/ha) and poultry manure (8.6 t/ha) amended plots and the lowest (3.1 t/ha) was observed in unamended plots (Fig. 2).


Fig. 2. Yields of Solanum scabrum in response to CRH, poultry manure and NPK field amendments
Data sets within bars with different letters, within parameter are significantly different (Tukey’s HSD, P < 0.05).
3.3 Leaf colour response of Solanum scabrum to field amendments
3.3.1 Leaf colour at harvest
At harvest, the colour of Solanum scabrum leaves varied across treatments and ranged from green (scale 4) to dark green (scale 5). The leaves of plants amended with NPK and unamended plants were green at harvest, meanwhile those amended with poultry manure or carbonized rice husk were dark green in colour (Table 2), suggesting that poultry manure and carbonized rice husk improved the leaf colour of Solanum scabrum to dark green at harvest. 
3.3.2 Leaf colour, weight loss and leaf rotting (shelf-life) response of Solanum scabrum plants to field amendments in storage
3.3.2.1 Leaf colour under storage
Pre-harvest field amendments exerted varying effects on the shelf-life of fresh Solanum scabrum at storage. Fresh Solanum scabrum colour changed at storage from day 1 to 4, although no significant difference was observed (P > 0.05, Table 2). The leaves of harvested plants from unamended plots were green at day 1, changed to yellow green at day 2, was between yellow green and yellow brown at day 3 and brown at day 4. The leaves of plants from plots amended with poultry manure or carbonized rice husk were both dark green at day 1, green at day 2, yellow green at day 3. However, by day 4 Solanum scabrum from plots amended with carbonized rice husk remained yellow green while those from poultry manure plots changed to either yellow green or yellow brown. The colour of Solanum scabrum leaves amended with NPK evolved from green between day 1 and 2, to yellow green at day 3 and between yellow green to yellow brown at day 4. Indicating that field application of carbonized rice husk extended the shelf-life of fresh Solanum scabrum leaves by two days compared to unamended plots, and one day compared to poultry manure and NPK amendment respectively (Table 2).
Table 2. Effect of field amendments on colour stage (5 – dark green to 1 – brown) of Solanum scabrum at storage (Mean  SD) 
	Days
	Control
	Poultry manure
	CRH
	NPK

	1
	4.0±0.0 a
	5.0±0.0 a
	5.0±0.0 a
	4.0±0.0 a

	2
	3.0±0.0 a
	4.0±0.0 a
	4.0±0.0 a
	4.0±0.0 a

	3
	2.5±0.0 a
	3.0±0.0 a
	3.0±0.0 a
	3.0±0.0 a

	4
	2.0±0.0 a
	2.5±0.0 a
	3.0±0.0 a
	2.5±0.0 a


Stage 5=dark green, 4=green, 3=yellow-green, 2=yellow-brown 1=brown
Data within columns with same letters are not significantly different (Tukey’s HSD, P > 0.05).
3.3.2.2 Weight loss under storage
Field amendments reduced weight loss in Solanum scabrum in storage as opposed to the control treatment. The weight loss of freshly harvested Solanum scabrum biomass decreased gradually over time and varied significantly (P < 0.05) among treatments at storage from day 2–4, particularly for poultry manure treatment plants (Table 3). The weight loss of fresh Solanum scabrum at day 2 ranged in ascending order from 2.0% for poultry manure, 3.8% for NPK and carbonized rice husk, and 6.1% for the control treatment plants. Similar trends of weight loss, though approximately at a double rate that of day 2, were observed at three days after storage. (Table 3).
Table 3. Effect of field amendments on weight loss (%) of Solanum scabrum at storage (Mean  SD)
	Days
	Control
	Poultry manure
	CRH
	NPK

	1
	0.0±0.0 a
	0.0±0.0 a
	0.0±0.0 a
	0.0±0.0 a

	2
	6.1±0.5 a
	2.0±0.7 c
	3.8±1.2 b
	3.8±0.7 b

	3
	11.8±0.8 a
	4.3±0.8 c
	7.7±1.3 b
	7.6±1.1 b

	4
	17.1±1.2 a
	6.8±0.7 c
	11.3±1.5 b
	10.8±1.7 b


Values on table are cumulative means (Mean  SD) of weight loss over time. Data within columns with different letters are significantly different (Tukey’s HSD, P<0.05). 
3.3.2.3 Leaf rotting of Solanum scabrum under storage 
The scale rotting of Solanum scabrum leaves in storage increased gradually over time. Leaves rotting differed significantly (P < 0.05) among treatments at day 4, but did not vary significantly at day 1-3 (Table 4). However, leaves harvested from unamended plots recorded the lowest rotting score of 1 and 2, followed by scores of 1.5 and 2.3 with carbonized rice husk, and 1.8 and 2.8 with NPK and the highest scores in poultry manure treated plants of 1.8 and 3 for day 3 and 4 respectively in all treatments.  Solanum scabrum raised with no amendment or with carbonized rice husk showed comparative reduction in leaf rotting in storage to plants produced with NPK or poultry manure.
Table 4. Effect of field amendments on leaves rotting scale (1 –no rotting to 3 – high rotting) of Solanum scabrum at storage (Mean  SD)
	Days
	Control
	Poultry manure
	CRH
	NPK

	1
	0.0±0.0 a
	0.0±0.0 a
	0.0±0.0 a
	0.0±0.0 a

	2
	0.5±0.5 a
	1.0±0.0 a
	1.0±0.0 a
	1.0±0.0 a

	3
	1.0±0.0 a
	1.8±0.5 a
	1.5±0.6 a
	1.8±0.5 a

	4
	2.0±0.0 b
	3.0±0.0 a
	2.3±0.5 ab
	2.8±0.5 a


Data sets within columns with different letters are significantly different (Tukey’s HSD, P<0.05). Scale 1=no rotting, 2=moderate rotting, 3=high rotting.
4. DISCUSSION
4.1 Pre-harvest field amendments increased Solanum scabrum growth and yield
The significant increase in plant height and number of branches observed under NPK as compare to poultry manure, CRH and control in the current study could be as a result of increase in nitrogen, potassium and phosphorus content in soil from chemical fertilization. These results corroborate those of Agwa et al. (2019) who showed that Solanum scabrum supplied with up to 200 kg NPK/ha produced highest plant height and leaf numbers.  Edmonds and Chweya (1997) stated that Solanum scabrum needs large amounts of these nutrients for effective growth and productivity. Furthermore, potassium improves nitrogen use efficiency in plants (Adu et al., 2018). Solanum scabrum yields recorded in plots amended with carbonized rice husk, NPK and poultry manure were superior to unamended plots. This finding suggests that soil amendments are useful in crop production, particularly for soils affected by factors which lead to low fertility. Soils in Buea are naturally volcanic making them relatively fertile. However, due to continuous and intensive cultivation, the soils have become nutrient deficient (Mfombep et al., 2016). Higher yield of Solanum scabrum obtained with CRH, NPK and Poultry manure treatments supports our hypothesis that field amendments enhance Solanum scabrum growth, yield and productivity. This was particularly pronounced with CRH amendment in this study. Rice biochar in general enhances soils properties, particularly in acidic soils, by increasing the contents of soil organic carbon, pH, CEC, available phosphorus, available potassium and total nitrogen (Asadi et al., 2021; Mavi et al, 2018; Ghorbani et al, 2019; Oladele, 2019). The effectiveness of NPK fertilizer to enhance Solanum scabrum yield compare to poultry manure and control treatment can be associated to its supplies of nitrogen, phosphorus and potassium in readily available forms for plant growth and development (Ndlovu et al., 2026; Yahaya et al., 2023; Anas et al, 2020). These nutrients enhance vegetative growth and increase yield. This study applied poultry manure at 5t/ha and yield performance under poultry manure amendment was 26.6t/ha which was lower than NPK (34.6t/ha). Agwa et al. (2019) obtained yields of up to 45t/ha with poultry manure applied at 10t/ha, corresponding to higher nitrogen, phosphorus and potassium which likely contributed to an increase in yield. The relatively low yield obtained in this study may be associated to the amount of poultry manure applied. Poultry manure contains 25.7 kg of nitrogen per ton, 6.7 kg of phosphorus per ton, and 10.1 kg of potassium per ton (Bolan et al., 2010) and is reported to create favorable conditions for crop growth by enhancing soil physico-chemical and biological properties (Khandaker et al., 2017; Choudhary et al., 2018
4.2 Shelf-life parameters response to pre-harvest field amendments on in Solanum scabrum 
Field amendments reduced weight loss of Solanum scabrum at storage, particularly poultry manure, suggesting that, poultry manure, NPK and CRH enhance crop growth and yield, and maintains quality of harvest produce. The potential of these field amendments in improving crop productivity and extending shelf-life via reduction in weight loss highlights their importance as a sustainable option to effective crop production and postharvest management. These results are in line with findings of Mapiemfu-Lamare et al. (2025a; 2025b) who showed that poultry manure increased yield and shelf-life of eggplant fruits, while CRH associated with Ca reduced weight loss of tomato fruits at storage. These results support the hypothesis that field amendments will extend the shelf life of Solanum scabrum during storage.  Carbonized rice husk has been reported to contain high silicon content and this has been associated with reduced oxidative damage in crops (Ahmad et al., 2024). Consequently, carbonized rice husk can serve as a suitable low-cost fertilizer alternative for low- and middle-income farmers through its ability to enhance crop yield quantity and quality for longer shelf-life (Mapiemfu-Lamare et al., 2025a), valuable for food and nutrition security. 
Increased shelf-life of Solanum scabrum observed via delay colour change due to pre-harvest application of carbonized rice husk highlights its importance as a sustainable option to improve crop productivity by boosting plant nutrition (Gautam et al., 2021), mitigating crop diseases and increase shelf-life (Mapiemfu-Lamare et al., 2025a). The results of this study support the hypothesis that CRH amendment will extend the shelf life in terms of  colour changes of Solanum scabrum during storage. They are consistent with studies by Varela Milla et al. (2013) who reported that rice husk biochar application promoted growth and highest value of photosynthetic activity in spinach resulting from increased chlorophyll content or leaf greenness compared to NPK 20:20:20, wood biochar and control treatments. The leaves and stem discoloration of control plants in this study may be due to low photosynthetic capacity (Yamaucchi, 2015; Lui et al., 2023) associated to low chlorophyl content. 
Moreover, the production of Solanum scabrum without field amendment or amended with carbonized rice husk reduce the rotting at storage as compare to those produced with NPK or poultry manure. This result supports the hypothesis that CRH field amendments will extend the shelf-life in terms of delay in rotting of Solanum scabrum during storage.  Nonetheless, Solanum scabrum leaves and stems rotting is consistent with the fact that it naturally has very short shelf-life, between 1-2 days after harvest (Garande et al., 2019; Kakade et al., 2015). After production and harvest, the quality of leafy vegetables degenerates due to internal and external factors. The leafy vegetables after harvest continue to respire in order to the provision of energy needed to maintain and promote the metabolic process of cells. This leads to oxidative catabolism of carbohydrates into water and carbon dioxide, with the liberation of adenosine triphosphate, which is the energy currency of living cells responsible for activation of biochemical reactions within cells (Umeohia and Olapade, 2024). However, the relationship between postharvest shelf-life and the rate of respiration of fresh commodities is negatively correlated, meaning that the higher the respiration rate, the higher the deterioration rate. To increase the shelf-life of vegetables including Solanum scabrum, environmental conditions can be modified in order to reduce respiration rate. Such environmental conditions include storage under cold conditions and modified atmosphere storage (Makule et al., 2022; Kandasamy, 2022).
4. CONCLUSION
This study shows the benefits of using carbonized rice husk and poultry manure as effective approaches to improve production and postharvest management of Solanum scabrum. The findings of this work showed that field application of carbonized rice husk can increase the yield of Solanum scabrum compare to NPK and poultry manure. This constitutes an opportunity to valorize rice husk which usually neglected and burnt in rice production sites in Cameroon, while also addressing the environmental challenges in its management. Also, reducing production cost resulting from excess chemical fertilizer application could be an added advantage from the use of CRH as a sustainable alternative for chemical fertilization for local farmers.  Additionally, poultry manure reduced weight loss while CRH delayed change in colour of the leaves of Solanum scabrum at storage, thus extending the shelf-life by two days as compare to control. Poultry manure and CRH provides a significant option for sustainable reduction of postharvest losses of Solanum scabrum, through extension of its shelf-life. Further research can determine the respiratory rate of Solanum Scabrum in relation to storability, and evaluate its nutritional value as response to field amendments.
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