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Growth and yield response to fertilizer application and nutritive quality of 

Huckleberry (Solanum scabrum Mill.) varieties cultivated in the Mount 

Cameroon Region. 

 

 

Abstract 

This study evaluated the effects of fertilizer on growth, yield and the nutritive value of three 

varieties of huckleberry (“White stem”, “Bamenda” and “Foumbot”). The treatments were 

NPK (20:10:10) at levels 0, 100, 150, 200Kg/ha and 10 Mg/ha poultry manure and the 

experiment was a randomized complete block design with three replicates. Results indicated 

that plants supplied with 200 Kg NPK/ha fertilizer treatment had the highest plant height (66 

cm) and leaf number (242) in “White stem” and “Bamenda” varieties respectively and these 

were significantly different from the control (P = 0.05). Leaf area was highest in “Foumbot” 

variety (343.1 cm
2
) while longest tap root length and number of primary lateral roots were 

noted particularly in “White stem” control plants and this was significantly different (P = 

0.05) from plants supplied with fertilizers Plants supplied with 10 Mg/ha poultry manure 

recorded highest total yield for “White stem” (44.83 Mg/ha) while plants supplied 200 Kg 

NPK/ha had maximum yield for the “Bamenda” and “Foumbot” varieties (36.96 and 31.84 

Mg/ha respectively). The “White stem” variety had highest crude protein (303.8 mg/100g) 

and ß-carotene content (1.9 mg/100g); “Bamenda” variety had highest total lipid (8.15%), 

and crude fibre (14.15%) contents, while total ash was highest in “Foumbot” (16.54%). 

Appropriate fertilizer levels would considerably improve huckleberry yield as well as 

improve income of vegetable farmers. 
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Introduction 

 
Many green leafy vegetables are grown across Africa and among these are traditional leafy 

vegetables (TLVs) which according Gockowsky et al. [1] are considered as vegetables 

originally domesticated or cultivated and utilized in Africa over many generations. Green 

leafy vegetables in developing countries now occupy an important place in diets owing to 

increase awareness of their nutritional and medicinal uses; in addition to that they form a 

cheap source of food [2,3]. 

Solanum scabrum Mill is probably one of the most important TLVs consumed by most rural 

communities across Africa [4], especially in the humid savanna and forest zones of West and 

Central Africa. Solanum scabrum belongs to the section Solanum, centering on species 

commonly referred to as black, garden or common nightshades (Solanum nigrum-related 

species) [5]. According to Mwai et al. [4] S. nigrum-related species are distributed throughout 

the world, with centres of diversity occurring in South America, Australia and Africa. 

Berinyuy et al. [6] however précised that although S. nigrum-related species do occur in 

cooler parts of Africa, S. nigrum is not cultivated anywhere as a vegetable in Africa unlike 

Solanum scabrum, which is the most widely cultivated and have their greatest diversity in 

Africa. Morphologically, S. scabrum can be identified with relative ease by its strong stem 

with more-or-less toothed wings. The flowers are either white or light purple and have brown 

or dark-yellow anthers. Its berries are sub-spherical, dark purple in colour and 15 -17 mm in 

diameter; and do not drop at maturity. This fruit retaining character together with the large 

and firm berries is highly distinctive for S. scabrum [6]. 

The vegetable, S. scabrum, is very popular in the daily diets of communities in the western 

highlands of the West Region, the South West and the North West Regions of Cameroon. A 

number of local variants have been selected as reported by Edmonds and Chweya [5] and 
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according to Shippers [7], there are both small- and large-leaved cultivars with different leaf 

shapes and colour, which might be green or dark-purple. The different communities in 

Cameroon have their own preference and cultural attachment to a particular variety of S. 

scabrum [8]. In some areas character such as bitterness is appreciated more than in other 

areas [6]. The small purple-leaf type called “Bamenda”, the large-leaf type called “Foumbot” 

and the intermediate-leaf type “White stem”, found largely in the Buea area are the three 

varieties of S. scabrum commonly grown in the western highland zones and Southwest region 

of Cameroon [9].  

Solanum scabrum play an important role in income generation and subsistence for poor 

resource farmers, particularly women with little capital, and limited access to land [10,11,12]. 

The demand of S. scabrum in Cameroon has increased progressively over the last two 

decades partly owing to urbanization. As a result of varietal preferences for this vegetable, 

rural migrants moving into cities continue to contribute to the promotion of S. scabrum 

consumption and its commercialization [1]. Another aspect influencing Solanum scabrum 

consumption as a crucial food security resource is its reported nutritional value. S. scabrum 

contains sufficient amount of protein, carotene, iron, vitamin (A and C) and mineral salts 

[3,13,14]. More so, this leafy vegetable has the ability to fit into the year-round production 

system and therefore it is used by many poor households as a cheap dietary alternative to fish 

and other protein sources [8].  

Although S. scabrum is a very important vegetable in households in Cameroon, there are 

some constraints limiting its production thereby making its supply unable to meet up with the 

increasing demands from new urban markets within Cameroon and neighbouring countries 

such as Equatorial Guinea, Nigeria and Gabon [8]. Policy makers in Cameroon continue to 

treat this vegetable as a minor crop and give it low research priority in agronomic research. 
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There is the lack of appropriate agronomic practices in S. scabrum cultivation and this been 

associated to the crops’ poor yields [4]. Furthermore, there have been relatively limited 

studies on yield response to fertilization of the three varieties of S. scabrum identified in 

Cameroon.  

 According to Amanullah et al. [15] farmers have often tended to the high use of fertilizers 

particularly poultry manure in tropical farming systems in an attempt to enhance soil 

nutrients and increase crop yields. Survey studies of some traditional leafy vegetables 

including S. scabrum varieties to fertilization showed that most farmers apply fertilizers at 

variable levels [16,17]. Specific baseline information is needed in order to recommend the 

appropriate level of fertilization for optimum growth and productivity of these vegetable 

varieties in the Mount Cameroon Region. This study was set up to evaluate the effects of 

fertilizer (NPK (20:10:10) at three dose levels and poultry manure) application on growth and 

yield, and nutritive value of three varieties of S. scabrum grown in the Mount Cameroon 

region.  

Materials and Methods 

Study Site 

The Mount Cameroon Region is located in the South West Region of Cameroon and covers 

an area of main mass of about 50 km long and 35 km wide [18]. This study was carried out 

between the months of February and October 2016 within the Mount Cameroon Region 

precisely in the Faculty of Science Research Farm, University of Buea, Cameroon. Buea is 

located on the eastern slope of Mount Cameroon [18]. The area has a predominantly humid 

tropical climate, showing a definite rainy and dry season [19]. The mean rainfall and 

temperature of Buea is 2800 mm and 23 ˚C per annum respectively [18]. The soils are 
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volcanic in origin and have been considered relatively fertile. In spite of this, intensive and 

continuous cultivation of crops on these soils have left them nutrient deficient [18].  

Seedling production, land preparation and transplanting.  

The three varieties of S. scabrum (“White stem”, “Bamenda” and “Foumbot”) seeds used for 

this study were obtained from farmers’ fields in Buea, Cameroon. Seedlings were raised from 

seeds using wooden boxes (dimension 1 x 0.5m and 12 cm depth), and they were filled with a 

mixture of garden soil and sand in the ratio of 3:1 (v/v) and kept in the nursery. The trays 

were watered. Seeds of the three S. scabrum varieties were each uniformly mixed in handful 

volumes of sand and broadcasted on separate trays. Trays were inspected daily and watered 

when need be. Weeds were controlled on seedlings by hand weeding.  A land area of 27 x 35 

m was cleared and raked. Within this area a 20 x 31m portion was divided into three blocks 

of 8 x 16.5m. Each block was separated from the other by three-meter spacing. Experimental 

units within each block consisted of 15 raise beds of 2.5 x 2m separated by 1m paths. Raise 

beds were made manually with a hoe to a height of 15 cm. Seedlings of the three varieties of 

S. scabrum (“White stem”, “Bamenda” and “Foumbot”) were transplanted at four weeks old 

and having an average height of 10 cm with about 4-6 true leaves. Transplanting was done in 

the evening hours of the day following irrigation of the ridges. The plant spacing distance 

was 25 x 25 cm was adopted [20], giving a plant density of 16 plants /m² or 160000 plants/ 

ha.  

Experimental design and treatment 

The experimental design used for this study was a randomized complete block design 

consisting of five treatment for each S. scabrum variety: NPK 20: 10: 10 at ; (i) 100Kg/ha (ii) 

150Kg/ha , (iii) 200Kg/ha ; (iv) 10 t/ha poultry manure, and (v) a control with no application 

of inorganic fertilizer or poultry manure, with each treatment replicated three times. Prior to 
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transplanting seedlings, organic manure treatment ridges were incorporated two week earlier 

with poultry manure. Side-dressing application (5 cm from seedling) of inorganic fertilizer 

was done in two splits and the first split application was done three days after transplanting 

and the second, two weeks after transplanting (WAT). Weed control was carried out 

manually using hand, cutlass and hoe.  

Data collection 

Growth and Yield Measurements 

Growth data was collected at six weeks after transplanting. Fifteen randomly assigned plants 

were tagged per treatment for growth measurements. A total of 450 plants were measured; 30 

plants/ treatment per variety. Growth parameters measured included the following: 

Plant height was measured to the nearest 0.1cm using a meter rule. The ruler was placed at 

ground level beside the plant stem to the shoot tip. The number of leaves per plant was 

counted. Leaf area was calculated simply by multiplying leaf length (from point of petiole 

attachment to stem to apex of leaf) by the leaf width (broadest portion across the entire leaf 

width). A measuring tape was used to measure leaf length and leaf width.  Leaf area index 

per plant was derived by calculating the average leaf area and dividing the value obtained by 

the feeding area of the plant. Root morphology of the three varieties was studied by 

excavating the plants’ roots with a shovel at 30cm from four sides around the stem at depths 

of approximately 40 cm. Three plants per treatment were assessed. After excavation, the roots 

of individual plants were washed with water to remove soil particles and tissue paper was 

used to remove water from the root surface. The length of the tap root was measured and the 

number of primary lateral roots was counted. 

Harvesting was carried out within a one square meter quadrat per treatment plot at six and 

eight weeks after transplanting. Principally, harvested plants were cut with a sharp knife at 5 
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cm above soil level. Fresh weight was obtained and recorded in Kg/ha. With the second 

harvest, plants were cut 6 cm from the soil surface. 

 

Nutrient analysis 

Laboratory analysis were done at the “Centre de Reserche en Alimentation et Nutrition” 

(CRAN), Yaoundé-Cameroon and evaluated for crude protein, crude fibre, total 

carbohydrates, β-carotene (pro-vitamin A), lipid content, total ash (mineral content) and the 

total energy content of the different S. scabrum varieties. Oven dried leaves and edible stems 

of control treatment plants were used for these analyses due to the high cost in the analyses. 

Plant samples were ground, sieved with a 1mm sieve and the fine powder collected was put 

coded transparent polythene bag. 

Total Ash content was obtained using method described by Bergeret [21]. Porcelain capsules 

were washed with distilled water, rinsed with 10% nitric acid and oven dried (105˚C for 1 

hour). Once cooled the porcelain capsules were weighed and weight obtained recorded as P1. 

Three grams (3 g) of plant sample (P) from each variety was weighed in porcelain capsule 

and put in a furnace at 550˚C for 6 hours after which the capsules were transferred with a 

furnace pincer to cool in a dessicator. 30 minutes after cooling, the porcelain capsule and its 

content were weighed (P2). The percentage ash content was calculated by the formula: 

Total ash (g/100g of dry matter) = (P2 - P1) x 100 ....................................................equation 1. 
                                                             P1 

Total Lipid content was measured using Soxlet reflux heat extraction method according to 

Bergeret [21]. Oven dried round bottom flask was weighed (P1). Two grams (2 g) of dry 

sample (P2) was wrapped in a filter paper and placed in a cartridge cellulose paper. The   

assembled cartridge was introduced in a Pyrex Soxlet extractor apparatus (model: 3840-S, 

Corning, New York) mounted on a round bottom flask. The solvent (hexane 40-60˚C) was 
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poured into the extractor until siphonation commenced. A supplementary quantity of solvent 

was added until the siphon tube level is attained. The round bottom flask is heated for 6 

hours. After heating is completed, the cellulose cartridge was removed and the solvent 

residue was obtained by heating in a rotatory evaporator. The flask containing the lipid is 

oven dried at 105˚C for 24 hours, cooled in a dessicator and weighed (P3). Plant total lipid 

content was calculated as: 

Lipid content (g/100g of dry matter) = (P3 - P1) (100) ……………………………equation 2. 
                                                                     P2 

Crude fibre content was determined using method described by A.O.A.C. [22]. 10ml of 

sulfuric acid (0.26N H2SO4) was added into a test tube containing about 0.4g of delipidated 

sample material (P1), obtained from lipid extraction. The test tube was heated in a water bath 

at 100˚C for 30 minutes and allowed to cool.  After cooling the content was poured to filter in 

a filtering glass and rinsed three times with distil water. The filtered sample was transferred 

into test tube and boiled in 10ml of potassium hydroxide (0.23N KOH) for 30 minutes. Test 

tube content was removed, allowed to cool, filtered in a filtering glass after which was rinsed 

three times with distilled water and acetone respectively. The filter glass was then oven dry at 

105˚C for 8 hours, removed and placed in a desiccator to cool. Cooled filter glass and content 

was weighed (P2). Weighed filtered glass and content was transferred into a furnace at 550˚C 

for 4 hours after which when cooled was weighed (P3).  Crude fibre content of the sample 

was estimated as: 

Crude fibre (g/ 100g of dry matter) = (P2 - P3) x 100 ……………………………equation 3. 
                                                                  P1 

Total crude protein was determined using the Kjeldahl method according to A.O.A.C. [22]. 

The procedure involves three phases: mineralization, distillation and titration. Mineralization: 

Into a long test tube, properly washed with distilled water and dried at 105˚C in the oven for 
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1 hour, about 1g of dried plant sample (P) and 10 ml of concentrated sulphuric acid was put 

and heated in a mineralization chamber for 2 hours.  The temperature of the heater was 

progressively increased until the coloured mixture in the test tube became transparent. The 

mineralized solvent obtained was allowed to cool for 24 hours.   

Distillation:  A 250 ml conical flask containing 20 ml of distilled water, 30 ml of boric acid 

and four drops of Tashiro’s indicator (mixed 0.03% Methyl Red and 0.1 % Methylene Blue) 

was used to distil the acidic solution containing the digested samples. This operation was 

carried out in a Kjeltec System Distilling Unit ™ (model: 1002, FOSS Tecator AB, Sweden). 

In this device, 40 % of sodium hydroxide was introduced to neutralize the acidic content in 

the test tube. The condensation product derived from the test tube was absorbed in the conical 

flask. The distillation process was stopped after 4 minutes when the colour of the solution in 

the conical flask had changed from violet to green.  

Titration: The green distillate solution was next titrated with sulphuric acid (0.1N H2SO4) and 

the titration process was stopped at the point when the green solution turned transparent. The 

volume of acid V (ml) used for the titration was noted. To derive the amount of basic solution 

used in neutralizing the acidic reagents, the percentage of nitrogen in the sample was 

calculated by the equation:  

% Nitrogen = (V x 1.4) /P, where the value 1.4 represents milliequivalent weight of N x 100. 

The percentage crude protein in the sample was calculated as follows: 

 % Protein = % nitrogen x 6.25………………………………………...…………. equation 4. 

Where, 6.25 is the protein-nitrogen conversion factor. 

Total Carbohydrate in plant sample was deduced by method of difference from already 

obtained values of protein, lipid and ash. Assuming 100% of sample is made up of protein, 

lipid, ash (minerals) and carbohydrate, total carbohydrate content was calculated as: 



10 

 

 

Carbohydrate content (g / 100g of dry matter) = 100 - (protein + lipid + ash) …. equation 5. 

Complete oxidation of fats (lipids), proteins and carbohydrates produce 9, 4 and 4 Kcal/g 

respectively [22]. Based on these caloric values obtained from the oxidation of lipids, protein 

and carbohydrates, the total energy content of each S. scabrum variety was deduced.  

 β - carotene content was determined using the procedure described by A.O.A.C. [22]. In 

principle, plant sample was heated under reflux in the presence of potassium hydroxide 

followed by hydrolyses with hexane. The β- carotene fraction was then recuperated by 

chromatography under a column of silica gel and analysed by spectrophotometry at 450 nm. 

For the preparation of the unsaponifiable fraction, about 1g (M) of the sample was placed in a 

250 ml flask. 4 ml and 1 ml of 80% alcohol and potassium hydroxide were respectively 

added. The flask was put in a boiling water bath for 3 minutes after which 5 ml of distilled 

water was added and allowed to cool. The mixture was transferred into a 25 ml test tube and 

5 ml of hexane was added. On addition of hexane, the mixture separated into two layers. The 

top aqueous layer was collected with a pipette and poured in a 50 ml volumetric flask. This 

process was repeated three times, each time using 5 ml of hexane. The volume of aqueous 

solution in the volumetric flask was made up to 50ml (V1) by addition of hexane. 5 ml of this 

solution (V2) was taken and subjected to fractionation with silica gel suspended in hexane 

within a chromatographic column of 10 cm depth.  Recuperation of β-carotene was done by 

elusion with a mixture of solvent hexane-acetone 9:1 (v/v). The eluant obtained was diluted 

with hexane to 50 ml (V3). The absorbance of the eluant was read directly in a UV 

spectrometer (Jenway model 6300, Cole-Parmer Ltd, UK) at 450 nm against pure hexane. 

The values read was the optical density (O.D) of the solution expressed as follows: 

O.D = 0.0789C - 0.001 where C is a constant obtain from a standardized curve of β-carotene. 

The β-carotene content was estimated by the relationship: 
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β-carotene = CV1 x V3 µg/ g ………………………………………………………. equation 6.  
                       M x V2 

Where: M is weight of sample, V1 is volume of aqueous solution, V2 is the volume of solution 

subjected to fractionation and V3 is volume of diluted eluent. 

The value obtained was then converted to Vitamin A content by dividing by 6, considering 

that 6µg of β-carotene is equivalent to 1 µg of Vitamin A [23].  

Data Analyses 

Two-way analyses of variance (ANOVA) was performed on the data collected for growth 

characters using the computer software GenStat 15th edition (VSN International, Hemel 

Hempstead UK). Data exploration suggested that assumptions of data normality were 

acceptable and sample residual plots suggested to a large extent that data were normally 

distributed with constant variance. The treatment means were separated using the least 

significant difference (L.S.D.) test at 0.05 probability level. 

RESULTS 

Plant Height 

Plant height was significantly (P =0.05) increased by fertilizer application (Table 1). For each 

vegetable variety, there were significant differences (P =0.05) in plant height across the 

treatments. Maximum plant heights were obtained with application of 200 Kg NPK/ha for 

“White stem” (66.0 cm) and least was obtained in control with “Foumbot” (24.3 cm). It was 

observed that “Bamenda” obtained highest plant height (58.3 cm) with 10 Mg/ha poultry 

manure treatment. Plant height for “White stem” variety in all NPK doses was higher than 

that of “Bamenda” variety (Table 1).  
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Table 1. Effect of fertilizer treatment on growth parameters in Solanum scabrum varieties at six weeks after transplanting.  

 LSD (0.05).  Solanum scabrum varieties (WS: White stem; BA: Bamenda;  FB: Foumbot) 

Parameter Plant height (cm) Leaf number Leaf Area (cm2) Leaf Area Index Tap root length (cm) Number of primary 
lateral roots 

Fertilizer 
Treatments  WS  BA  FB  WS  BA  FB  WS  BA  FB  WS  BA  FB  WS  BA  FB  WS  BA  FB 

Control 34.3 38.3 24.3 96 164 32 82.6 49.5 205.8 13.1 12.7 7.0 24.4 22.2 22.7 43 26 26 

100KgNPK ha 48.8 34.7 49.7 109 68 53 56.0 102 450.3 12.7 9.8 39.7 14.6 19.2 14.7 25 42 19 

 150KgNPK/ha 59.7 36.0 25.3 152 78 48 110.2 58.2 262.0 25.3 8.9 19.8 20.5 22.7 16.7 37 29 28 

200KgNPK/ha 66.0 41.5 40.7 124 243 39 175.6 71.3 422.5 35.8 27.2 26.8 14.1 14.0 17.1 213 23 26 

Poultry manure 50.7 58.30 26.0 149 171 39 100.3 84.7 375.1 23.6 20.5 24.8 22.3 20.0 17.7 23 31 32 

Means 51.9 41.8 33.2 126 145 42.3 105 73 343 22.1 15.8 23.6 19.2 19.63 17.8 30 30.2 26.3 

LSD (0.05) 22.46 21.4 14.51 66.45 114.4 29.96 96.0 88.8 250.5 24.71 12.56 25.2 4.3 4.48 5.5 12.97 3.35 3.1 



13 

 

 

Leaf number 

There were variation in leaf number response to fertilizer treatment of the three Solanum 

scabrum varietites. Significant differences (P = 0.05) in leaf number across treatments were 

obtained in “Bamenda” variety but not with the “White stem” and “Foumbot” varieties. The 

“Foumbot” variety irrespective of the treatments, had the lowest leaf number (Table. 1). The 

“Bamenda” variety, had the highest leaf production in plants treated with 200 Kg NPK /ha 

(242 leaves) and it was 48 % higher than control plants (Table. 1). 

Leaf area and leaf area index 

There was significant (P = 0.05) effect of treatments on leaf area and leaf area indices of the 

vegetable varieties. Average leaf area of “Foumbot” variety (343.1 cm2) was considerably 

greater than those of the “Bamenda” (73 cm2) and white stem (105 cm2) varieties (Table 1).  

Highest mean leaf area index (35.8) was obtained on “White stem” plants supplied with 200 

Kg NPK/ha while the Foumbot variety in control had  the least mean leaf area index of 7.0 

(Table. 1).  

Root morphology 

Fertilizer application significantly (P =0.05) decreased tap root length while there was an 

increase number of primary lateral roots in the control plants of the three varieties  (Table. 1), 

The highest tap root length (24.4 cm) was noted for control plants of white stem plants and 

the effects was similars for the other varieties though the values were lower. The control 

plants of “White stem”also had the highest number of primary lateral roots  (43) and this was 

significantly different (P =0.05) from plants supplied with fertilizers. (Table. 1).  

Yield 

First and second fresh harvest yields response of Solanum scabrum varieties to fertilizer 

treatments are presented in Table 2. Fertilizer treatments significantly (P =0.05) influenced 

fresh first and second harvest yields (Table 2). Similarly, the total yield of treated plants was 

significantly greater than those in control. The total fresh biomass for vegetable varieties 

ranges 10- 45Mg/ha, 12 - 37 Mg/ha and 12-32 Mg/ha for “White stem”, “Bamenda” and  
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Table 2. The effects of treatments on fresh harvested yields Solanum scabrum varietie

Treatment 
First harvest 

yield (Mg/ha) 

Second harvest 

yield (Mg/ha) 

Total yield 

(Mg/ha) 

First harvest 

yield (Mg/ha) 

Second harvest 

yield (Mg/ha) 

Total yield 

(Mg/ha) 

First harvest 

yield (Mg/ha) 

Second harvest 

yield (Mg/ha) 

Total yield 

(Mg/ha) 

NPK 200Kg/ha 18.68 21.87 40.55 28.16 8.8 36.96 19.84 12.00 31.84 

NPK 150Kg/ha 16.16 5.25 21.41 10.20 8.13 18.34 14.80 9.27 24.07 

NPK 100Kg/ha 9.45 3.64 13.09 7.73 4.23 11.96 12.74 7.33 20.07 

Poultry manure 29.31 15.51 44.82 22.68 10.50 33.18 9.11 7.10 16.21 

Control 8.57 1.47 10.04 7.26 4.67 11.93 5.08 6.80 11.88 

Means 16.43 9.55 25.98 15.21 7.27 22.47 12.31 6.5 20.8 

LSD (0.05) 0.1 3.61 3.12 0.03 5.15 5.15 0.09 8.5 6.5 
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“Foumbot” respectively, with control treatment plants having the lowest yields. The 

“Bamenda” and “Foumbot” varieties, had the highest total yield in plants supplied with 200 

Kg NPK /ha fertilizer and this was three times more than plants in control. “White stem” 

plants supplied with 10 Mg/ha poultry manure gave the highest total yield (45 Mg/ha) was 

attained with poultry manure (Table. 2). Based on varietal yield, “White stem” performed 

best, followed by “Bamenda” and lastly “Foumbot” under 10 Mg/ha poultry manure and 200 

Kg NPK/ha treatment applications  as indicated in Table 3. 

Table 3. Camparison of Solanum scabrum varieties within treatments at eight weeks after 
transplanting. 
  

Total yield (Mg) per fertilizer treatment 

Varieties 

100 Kg NPK/ha 150 KgNPK/ha 200 Kg NPK/ha 10Mg Poultry 
manure 

Control 

White stem 
13.09 21.41 40.55 44.82 10.04 

Bamenda 
11.96 18.34 36.96 33.18 11.93 

Foumbot 
20.07 24.07 31.84 16.21 11.88 

Means 
15.04 21.27 36.45 31.4 11.28 

LSD (0.05) 8.51 7.5 5.66 4.99 2.83 
 LSD (0.05). 

 

 

Nutritive value of three varieties of S. scabrum 

The nutritive values of the edible partion of the three Solanum scabrum varieties per 100 g 

dry weight are presented in Table 4. Nutritive components varied significantly (P = 0.05) 

among vegetable varieties. Highest levels of crude protein (303.8 mg/100g), β-carotene (1.9 

mg/100g), vitamin A (333ug/100g) and carbohydrates (66.15%) were obtained from “White 

stem” variety while the highest levels of crude fibre (14.15%), and total lipid (fats) were 

obtained from the “Bamenda” variety.  The “Foumbot” variety had significantly (P= 0.05) 

highest level of minerals (total ash) (16.54%) compared to “White stem” and “Bamenda” 

varieties. 
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Table 4. Nutritive value of S. scabrum varieties  at eight weeks after transplanting (100g dry 
matter) 
 

Plant 
varieties 

Total 
Ash   

 (% DM) 

Crude 
Protein 

(mg/100g) 

Total 
Lipid  

(% DM) 

Crude 
fibre 

(%DM) 

Carbohydrate 
content 
(%DM) 

β-carotene 
(mg/100g) 

Vitamin A 
(ug/ 100g) 

Energy 
content     
(Kcal/g) 

White stem 15.38b 303.8a 7.19b 11.28c 66.15a 1.99a 333.00a 8.44a 

Bamenda 14.34c 246.17b 8.15a 14.25a 63.26c 1.32b 219.25b 8.26b 

Foumbot 16.54a 246.17b 7.25b 12.85b 65.50b 0.60c 100.0c 8.11c 

Means  with the same letter within the columns are not significantly different at LSD (0.05). 
 

 

DISCUSSIONS 

This study revealed that fertilizer application generally improved plant height, leaf number, 

and leaf area index of S. scabrum although varieties of the vegetable differed in their respond 

to the fertilizer treatments. Plant height, leaf number and leaf area index (LAI) were highest 

in plants supplied with 200 Kg NPK/ha fertilizer.  These observations are consistent with 

studies by Edmonds and Chweya [5] who reported that nightshades require large amounts of 

nutrients to encourage vigorous growth and increase leaf production. It was noted by other 

authors that drastic reduction in Solanum villosum leaf area was as a result limited nitrogen 

supply [24, 25].  The increased vegetative growth observed by plants supplied with high dose 

of NPK in this study may be related to role of potassium (K) present in the NPK fertilizer. 

Potassium (K) improves nitrogen (N) use efficiency in plants [26]. The variation in growth 

response of the S. scabrum varieties in this study may be attributed to the high degree of 

inter-specific diversity reported among nightshades. Studies have indicated that S. scabrum 

exhibit different growth habits [6,27]. Some accessions of the vegetable have large leaves and 

reduce branches thus attain high leaf area and leaf area index compared to accessions with 
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smaller leaves and multiple branches [28], as the case in this study with the three S. scabrum 

varieties. 

Enhanced root growth (represented by tap root length and number of primary lateral roots) 

was more exhibited in “White stem” plants in control than plants supplied with fertilizers. 

This is in line with studies by De Giorgio and Fornaro [29] who reported that higher N levels 

can reduce root growth and biomass. In contrast, separate root system morphology studies 

have demonstrated that total root length  and root surface area increased with increased N 

application (120 Kg/ha) in Oryza sativa [30], and greater root length response can be obtain 

at N fertilization rate of 127.5 Kg N/ ha compared with either the absence of fertilizer N or 

the higher rate of 255 Kg N /ha in Zea mays [31]. Longer tap roots may provide benefits to 

plants in infertile or competitive environments [32]. In this study, the higher tap root length 

and higher number of primary lateral roots  of control plants suggest adaptive change in root 

morphology of plants to extract adequate nutrients from lower soil depth. 

Poultry manure has been shown to increase soil organic matter content and its application at 

10 Mg/ha has been recommended for obtaining better yield in solanaceae vegetables [8,33].  

In this study total yields for “White stem” and “Bamenda” S. scabrum varieties were 

optimum at 10 Mg/ha poultry manure and 200 Kg NPK/ha respectively. This is consistent 

with studies by Boukong et al. [8], who reported S. scabrum yields in the range of 23.5-42.2 

Mg/ha with 10 Mg/ha poultry manure. Given that yields were also maximized at 200 Kg 

NPK/ha in this study, it appears the recommended nutrient dose for Solanum scabrum 

compares to that of Solanum aethiopicum (207 Kg N/ ha) reported by Adu et al. [26]. 

The results of this study also indicates a higher second harvest yield advantage obtained with 

application of 10 Mg/ha poultry manure than those obtained with 150Kg and 100 Kg 

NPK/ha. Similar to this study, Mwai et al. [34] reported that nitrogen rates of up to 120 
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Kg/ha did not produce significant response in leaf yield in Solanum species.  It was observed 

that the release of plant nutrients in poultry manure is gradual and their use in vegetable 

production helps to improve soil texture and enhances better leaf yield [35].  It was observed 

that harvested yield in “Foumbot” variety supplied with 10 Mg/ha poultry manure in this 

study was three times lower than values reported by Boukong et al. [8] in similar study 

carried out in the western highland zones of Cameroon and which used the same fertilizer 

level. This inconsistency in yield of “Foumbot” variety between the two studies suggests that 

environmental factors and soil conditions are important features to be considered in S. 

scabrum production.  

Several studies have reported that the leaves of traditional leafy vegetables tend to be a good 

source of protein, crude fibre, iron and vitamins [2,13,36,37], with the consumption of 

solanaceae vegetables playing vital roles in providing dietary diversity and nutrition security 

for many households [26]. Edmonds and Chweya [5] reviewing investigations on the 

nutritive value of black nightshades, Solanum nigrum L. and related species reported nutrient 

per 100-g value ranges for crude protein (2.8-5.8g), crude fibre (0.6-1.4g), carbohydrate (3.3-

5.0g), total ash (3.3-8.8g), ß-carotene (1.7-11.6mg) and calories (38kcal) and these were 

relatively higher than nutritive values obtained in this study. The carbohydrate content and 

mean energy values obtained in this study were respectively two and four folds lower than 

those obtained by Edmonds and Chweya [5]. It is worth noting that information is limited on 

species S. scabrum nutrient analysis hence the reason why results of this study may not 

compare well with previous studies on related Solanum species.  

The nutrient values of traditional leafy vegetables may vary with soil fertility, plant age and 

the type (i.e. variant or species). Chweya [10] found that protein content in leaves was 

increased by nitrogen application and further indicated that some plant nutrients reduced as a 
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result of drying the leaves of the vegetable. In this study, samples used for nutrient analysis 

were oven dried leaves from the plants in control.  This may have to some extend influence 

the amount of nutrients to be obtained in the nutrient analysis. Variations in nutrient contents 

across varieties were recorded in this study. These variations in nutrient content are a 

common occurrence that has earlier been reported in other leafy vegetables including 

amaranth, nightshade and African eggplant species [38]. The ß-carotene content for example 

was found in black nightshade, solanum nigrum varieties growing in different district areas in 

Tanzania to vary between 1.09 mg and 5.02 mg per 100g of edible portion [38]. The ß-

carotene content for “White stem” (1.99 mg) and “Bamenda” (1.3 mg) in this study compare 

well with those values reported in Solanum nigrum by Weinberger and Msuya [38]. This was 

however not the case when comparing crude protein values for S. nigrum reported by 

Edmonds and Chweya [5], which were on average slightly higher than those from this study. 

CONCLUSIONS 

The present study shows that the vegetative growth and yield of S. scabrum varieties were 

significantly influenced by fertilizer application. Maximum plant height, leaf number, and 

leaf area index measures were obtained when 200 Kg NPK/ha fertilizer was applied to plants; 

while lowest growth and yields responses were recorded in control plants. Only control 

“White stem” plants exhibited significant increase in parameters of root morphology. 10 

Mg/ha poultry manure and 200 Kg NPK/ha fertilizer application were identified as doses for 

optimum total harvest yields for S. scabrum varieties however 10 Mg/ha poultry manure was 

not favourable for “Foumbot” cultivation. Nutrient analysis suggests consuming S. scabrum 

varieties can provide an opportunity in addressing some nutritional and health challenges. For 

example, the “White stem”, richer in ß-carotene can be consumed to improve eye vision, 

while the “Bamenda” which contains high levels of crude fibre might be good to ease 

digestion. When appropriate levels of fertilizers are applied, Solanum scabrum cultivation 
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could offer a plausible solution to the food security challenges as well as improve income of 

vegetable farmers. 
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