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ABSTRACT 

	Tomatoes (Solanum lycopersicum L.) are among Tanzania’s most important vegetable crops, which contribute mainly to household nutrition and national income. Its production is mainly hampered by both biotic and abiotic such as nutrient deficiencies, pests, and erratic climatic conditions. Adopting the use of screen houses offers a means of moderating these stresses. Despite this, nutrient management within screen-houses remains a critical challenge. Foliar fertilisers enhance nutrient uptake efficiency and correct deficiencies rapidly, particularly under conditions limiting root absorption but empirical data on their performance in Tanzanian tomato production are limited.
Five fertiliser treatments; Biogenic, Nutri-plant Organic Plus, Yara Vita Crop Boost + Super Cal, Granular (DAP + NPK + CAN), and an untreated control were compared using a randomised complete block design. Results revealed that fertiliser application significantly influenced vegetative and reproductive parameters (p ≤ 0.05).
The granular fertiliser treatment produced the highest leaf number (65.2), fruit set of 94.4% and yield of 10.5 tonne per hectare, while Nutri-Plant Organic Plus resulted in the tallest plants with 46.5 cm. Yara Vita Crop Boost + Super Cal improved fruit size distribution, with 30% of fruits exceeding 70 g.
Even though both foliar and granular fertilisers improved tomato performance under screen-house conditions, integrating both soil and foliar based fertilisation strategies may optimise nutrient uptake, improve fruit set, and enhance tomato yield and quality under similar. Further research is needed to focus on long-term soil fertility impacts and economic feasibility for smallholder adoption in Tanzania.
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1. INTRODUCTION 

Tomatoes (Solanum lycopersicum L.) play a vital role among the horticultural crops in Tanzania, by contributing to both household nutrition as a good source of vitamins and minerals and the national economy (Geofrey et al., 2025). Despite their benefits, its production is mainly constrained by biotic and abiotic pressures such as prevalence of pests and diseases, nutrient deficiencies, and fluctuating environmental conditions like temperature, drought and floods (Mwankemwa et al., 2023). Screen-houses which provide conducive growth conditions to high-value horticultural crops such as vegetables and seedlings by controlling the sunlight, temperature and some cases humidity offer promising solutions to mitigate these challenges. In addition, screen-houses ensure insect pests exclusion which at the end reduces pesticide usage and promotes the integrated pest management (Hikmah et al., 2023). 
Despite the benefits, screen houses are not widely adopted across Tanzania's vast agricultural sector where the initial investment for constructing the structure(s) being the limiting factor despite the government’s efforts through policies and training initiatives aiming at expanding its use being in place (Tanny, 2019).   
Foliar fertilisers play important role by delivering nutrients directly to the leaves, providing a fast-acting way to correct deficiencies, improve fruit yield and quality, and enhance the plant health, especially when root uptake is hindered by conditions like poor soil uptake or cold environmental stresses (Papadopoulos, 2020). In addition, foliar fertilisers increase nutrient use efficiency and can directly supply immobile nutrients such as calcium, which is crucial for preventing blossom end rot in tomatoes.
Economically, foliar fertilisers can foliar reduce overall input costs significantly and increase profits for smallholder farmers by producing higher quality and quantity of produce. It has been noted that in Tanzania foliar fertilisers are used in a variety of crops, including potatoes, cabbages, maize, cashews, citrus fruits, sugarcane and rice (Makale et al., 2024). However, specific data on foliar fertiliser use remains limited. It has been estimated that over 90% of imported fertilisers to Tanzania, granulated fertilisers predominate the share while foliar fertiliser accounts for less than 5 of the imports (Mwaijande, 2019). This low adoption has been mainly attributed to lack of awareness among farmers, existing traditional use of soil-based fertilisers and of soil fertilisers.
Even with the revealed potential benefits, there is a lack of empirical evidence documenting the effectiveness of foliar fertilisers on tomato growth and yield under controlled screen-house conditions in Tanzania. Evaluating foliar fertilisers in this environment will allow researchers to isolate treatment effects from external variables such as pests, temperature, and sunlight fluctuations, while also simulating stress conditions common in tomato production as also suggested by Souri and Hatamian, (2019). Such studies can provide precise insights into growth responses and yield improvement, in the end informing best practices and policy recommendations for sustainable tomato production.
Therefore, this study aims to evaluate the effect of foliar fertilisers on tomato growth and yield under screen-house conditions, with a view to enhancing productivity and supporting smallholder farmers in Tanzania.
2. material and methods 

2.1 Site description
The experiments were conducted in 2025 at Kalenga and Mgera villages in Iringa district, Tanzania (figure 1). The area experiences unimodal rainfall, typically from late November to mid-April, with an annual precipitation of 600–1000 mm with temperature ranging from 14°C to 25°C (Msuya et al., 2020).
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Fig. 1: Map showing the study sites
The sites are characterised with loam soil and is surrounded by irrigation schemes creating conducive climate for vegetable cultivation such as including tomatoes, onions and green beans.   	Comment by BUKAR AJI BUKAR: Delete the including
2.2 Experimental materials
The tomato variety, Imara F1 which is preferred for its large fruit size, firm texture, early maturity, and resilience to various stresses (Ombaeli, 2022), was used. Seedlings were sourced from East West Seedling Farm in Kalenga village and were transplanted at 45 cm × 60 cm spacing. 
The experiment involved 180 pots with a capacity of 10 kg each. Each pot was perforated in a size of 2.5 cm diameter with four holes. Pots were arranged in a sequence of 12, hosting one plant per pot which made one plot. There were five plots in a single replicate. 
Five fertiliser treatments were tested as follows; (i) no fertiliser (control), (ii) foliar bio-fertiliser (Biogenic fertiliser from Harvest Fresh  company), (iii) foliar organic fertiliser (Nutri plant Organic Plus fertiliser from Green world International Ltd), (iv) foliar inorganic fertiliser (Yara Vita Crop Booste from Yara Company) + Super Cal  fertiliser from Agric pays Tanzania Ltd), and (v) inorganic granular fertiliser (a mix of DAP, NPK, and CAN fertilisers from ETG Agri-Inputs Ltd). 
Foliar bio-fertilisers (0.5 ml per litre) were applied to the soil surface one week after transplanting, while foliar organic and inorganic fertilisers (0.5 ml per litre) were sprayed directly onto the leaves, with weekly applications until harvest. Granular DAP (5 g per planting hole) was applied one week after transplanting, placed 2–3 cm from the plant stem, followed by alternating applications of CAN and NPK mixtures (1:1) every two weeks. All fertiliser applications took place in the morning after evening irrigation to optimise nutrient uptake and minimise evaporation losses.
2.3 Experimental design
The experiment followed a Randomised Complete Block Design (RCBD) with three replications.
2.3.1 Crop management
Throughout the experimental period, effective crop management practices were applied to optimise tomato plant performance. Key practices involved irrigation, weeding, pruning, staking, and pest and disease control.
Irrigation begun immediately after transplanting, ensuring seedlings establish well. Pot-grown plants were irrigated daily to maintain soil at field capacity with the aid of soil sensor (figure 2) where the soil moisture kept at field capacity throughout the growing period (Mutari, 2022).
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Fig. 2: Different tomato growth and developmental stages in the screen house
Hand weeding was done once weeds occur limit competition for nutrients. Pruning started three weeks after transplanting. Staking using dried bamboo and biodegradable twine was done to support plant structure and prevent soil contact-related diseases. Pest and disease control involved integrated pest management practices to minimise crop losses while ensuring environmental and crop safety.
2.3.2 Data collection
The data collected in this study mainly focused on plant growth and fruit development where five tomato plants were randomly selected per plot to measure plant height and the number of leaves per plant, with average values calculated for each treatment.
Fruit growth and quality traits recorded included key measurements such as the number of days from transplanting to 50% flowering, considering when half the plants reach each respective stage. Yield attributes were assessed to further understand tomato productivity and quality per treatment. To estimate fruit set, the number of fruits formed per tagged flower cluster were counted, and fruit set percentage was calculated using the formula in Equation 1, adapted from Bons and Sharma (2023).	Comment by BUKAR AJI BUKAR: Cited but not found in reference section

Two days before the final harvest, the total number of fruit clusters per plant was recorded. In each plot, five fruits were randomly selected to measure fruit length and diameter using a tape measure, and mean values were calculated per plot. 
Fruit yield and classification metrics were evaluated by harvesting fruits from five plants per plot. Fruits were sorted into marketable and unmarketable categories. Marketable fruits, weighing over 30 g and free of defects or damage, were counted, weighed, and extrapolated to tons per hectare. Marketable fruits were also classified into three weight categories: small (31–59 g), medium (60–70 g), and large (>71 g), and their proportions were expressed as percentages of total marketable fruit count per treatment.
Fruits weighing less than 30 g or showing visible damage were classified as unmarketable. Their weight was converted to yield per hectare, and the number of unmarketable fruits per plot were recorded and averaged. Finally, the total fruit yield per hectare was determined by summing the marketable and unmarketable yields for each treatment. These assessments helped to quantify the productivity, quality, and marketability of tomatoes under different growing conditions.
2.4 Data analysis
Data was analysed using R software version 4.1.3. A one-way ANOVA was used to test for significant differences among treatment means. Where significant differences (P = .05) were found, Tukey's HSD test was used to separate the means. 

3. results and discussion

3.1 Plant Height
Results showed that tomato heights varied significantly across fertiliser treatments (P = .05), indicating that fertiliser application had impact on plant growth. It was observed that the untreated plots had the lowest mean height of 34.6cm while the Nutri-plant organic plus had the highest height of 46.5 (Table 1). 
Table 1: Tomato heights under different fertiliser treatments
	Fertiliser treatment
	Mean ±S. E 

	Control    
	34.6 ± 2.8a 

	Biogenic fertiliser   
	46.1 ± 2.5b

	Nutri-plant organic plus
	46.5 ± 2.6b 

	Yara Vita   crop boost + Super Cal
	45.1 ± 2.5b

	Granular (DAP+NPK+CAN) fertiliser 
	43.3 ± 2.5ab


*Treatments sharing the same letter are not significantly different at P = .05
Looking at Tukey’s Honestly Significant Difference (HSD) test it was observed that tomatoes treated with Nutri-plant organic plus and Yara Vita crop boost + Super Cal were significantly taller than those in untreated plots (control). On the other untreated plants were significantly taller compared to those treated with Biogenic fertiliser. Also, there was no significant differences observed between Granular fertilisers and Control or among Nutri-plant organic plus, Yara Vita crop boost + Super Cal and Granular fertilisers.
3.2 Number of leaves 
Leaves serve as a key morphological trait which closely related to plant vigour, photosynthetic capacity, and the overall productivity. Results under this study showed a statistically significant association of fertiliser treatment on the number of leaves per tomato plant (P = .05). The lowest mean number of leaves were noted in untreated plots (18.4) while the highest was recorded in plots treated with granular fertilisers (65.2).  Tukey's HSD showed that tomato plants treated with Granular fertiliser (DAP+NPK+CAN) had significantly more leaves than all other treatments except plots treated with Yara Vita crop boost (Table 2).  
Table 2: Number of leaves under different fertiliser treatments
	Treatment
	Mean + S. E

	Control    
	18.4 ± 2.2a

	Biogenic   fertiliser
	35.2 ± 3ac

	Nutri-plant organic plus
	38.2 ± 3.3ac

	Yara Vita crop boost + Super Cal
	50.1 ± 6.3bc

	Granular (DAP+NPK+CAN) fertiliser
	65.2 ± 8.7b


*Treatments sharing the same letter are not significantly different at P = .05
Untreated plants had significantly fewer leaves than all other treatments while plants under Biogenic and Nutri-plant organic plus showed intermediate leaf numbers which were not significantly different from each other or from Yara Vita crop boost + Super Cal but significantly higher than the control. 
3.3 Flowering and fruit set
Since flowers show the plant’s capacity to reproduce under given factors while fruits show actual reproductive success, calculating fruit set (%), help determine whether treatments had impacts on the improved pollination, fertilization, or fruit retention where all of these are sensitive to nutrient availability. 
During this experiment, it was observed that fruit set varied significantly (P = .05) among treatments (Table 3). The highest mean fruit set of 94.44% was recorded in plants treated with granular fertiliser (DAP+NPK+CAN), which was also significantly higher to all other treatments. 
Table 3: Fruit set under different treatment
	Treatment
	Fruit set (%)

	Control
	45±7.64c

	Biogenic fertiliser
	44.44±6.36c

	Nutri-plant organic plus
	38.89±10.41c

	Yara Vita Crop boost + Super Cal
	71.67±5.03b

	Granular fertiliser (DAP+NPK+CAN)
	94.44±6.01a


*Treatments sharing the same letter are not significantly different at P = .05
After granular fertiliser treatment, it was followed by Yara Vita Crop boost + Super Cal which had 71.67%. In contrast, the lowest fruit set were observed in Nutri-plant Organic Plus, Biogenic fertiliser and the Control treatments where showed no significant differences among them.
3.4 Fruit length and width
As these parameters serve as quantitative indicators of fruit development and treatment effectiveness, results showed that the length differed significantly among treatments (P = .05).  it was noted that treated plants granular (DAP+NPK+CAN) fertilisers achieved highest mean fruit length although it was statistically like plants treated with Biogenic, Nutri plant organic plus and Yara Vita Crop boost fertilisers (Table 4). Despite this similarity, the said length was significantly higher when compared with those from untreated plants. 
Table 4: Fruit length and width under different treatments
	Treatment
	Fruit length
	Fruit width

	Biogenic fertiliser  
	6.9 ± 0.3a
	14.6 ± 0.4a

	Granular (DAP+NPK+CAN) fertilisers  
	7.5 ± 0.2a
	16.3 ± 0.4a

	Control  
	4.9 ± 0.2b
	12.5 ± 0.4b

	Nutri plant organic plus fertilisers
	7.1 ± 0.2a
	14.6 ± 0.4a

	Yara Vita Crop boost fertiliser  
	6.9 ± 0.3a
	15.2 ± 0.5a


*Treatments sharing the same letter are not significantly different at P = .05
Similarly, fruit width varied significantly across treatments (P = .05). Plants treated with granular fertiliser were found to have the widest fruits and were followed closely by plants treated with Yara Vita crop boost, Biogenic, and Nutri plant organic plus fertilisers. It was noted that these four treatments did not differ significantly among themselves but were all significantly wider than the those from untreated plants. 
3.5 Fruit size distribution
It was observed that the proportion of marketable fruits across different size classification (i.e. 31 - 59 g, 60 - 70 g, and more than 70 g) varied with fertiliser treatment (Table 5). The results showed that the granular (DAP + NPK + CAN) fertiliser treatment had the highest proportion of fruits in all size categories, accounting for 36.4%, 32.3%, and 28.4% of total marketable yield in the small, medium, and large fruit classes, respectively. This was followed by Yara Vita Crop Boost + Super Cal fertiliser which showed a strong shift toward the large fruit category (with more than 70 gram).
Table 5: Percentage contribution of each fruit size class to total tomato marketable yield
	Treatment
	Marketable fruit classification (%)

	
	31-59 g
	60 -70 g
	≥70 g

	Control
	6.4
	16.3
	7.7

	Biogenic fertiliser
	16.9
	14.1
	17.2

	Nutri plant organic plus
	19.5
	18.7
	16

	Yara Vita Crop boost + Super Cal 
	20.8
	18.9
	30

	Granular (DAP+NPK+CAN)
	36.4
	32
	29.1

	Total (%)
	100
	100
	100



The rest of treatments particularly Nutri plant Organic Plus and Biogenic fertiliser gave moderately to the different fruit size groups, with similar proportions of medium and large fruits.  the untreated plots/plants had the lowest contribution across all classes, especially in the small and large fruit groups. 

3.5 Tomato yield performance
Results showed that the mean marketable fruit yield of tomato under this study varied significantly (P = .05) among the fertiliser treatments (Table 6). The highest significant yield of 10 tonnes per hectare was recorded in plants treated with granular (DAP + NPK + CAN) fertiliser as compared with other treatments. The lowest yields of 2.1 tonnes per hectare were observed in the untreated plots which did not differ significantly with those under Biogenic and Nutri plant Organic plus fertilisers.  
Table 6: Unmarketable and marketable yield under different fertiliser treatments 
	Treatment
	Unmarketable yield
	Marketable yield

	
	Tonne/Ha
	Tonne/ha

	Biogenic fertiliser
	0.9 ± 0.1a 
	4.1 ± 1a 

	Control    
	1.1 ± 0.3a 
	 2.1 ± 0.6a 

	Granular (DAP+NPK+CAN) fertiliser 
	0.6 ± 0.3a 
	10.5 ± 0.4b

	Nutri plant Organic plus
	0.7 ± 0.5a 
	4.9 ± 0.8a 

	Yara Vita Crop boost + Super Cal  
	0.7 ± 0.3a 
	6.1 ± 1.9ab


*Treatments sharing the same letter are not significantly different at P = .05
On the other hand, the mean of unmarketable fruit yield did not differ significantly among fertiliser treatments (Table 6).  Even though numerical differences were observed, with the untreated plots producing slightly higher unmarketable yield of 1.1 tonnes per hectare compared to the rest of treatments, these variations were not statistically significant.

4. DISCUSSION
4.1 Plant height
The observed tallest tomato plants under Nutri-plant organic plus and Yara Vita crop boost + Super Cal treatments, suggests that these foliar fertilisers effectively enhanced nutrient uptake, particularly micronutrients, which are very critical for vegetative growth (Jones et al., 2019; Kabir et al., 2021). It was also noted by FAO, (2017) that even the lower heights of tomato plants are associated with nutrient deficiencies as they limit the growth and yield potential which was the same case under this study where in untreated plots had lowest heights. 
The noted taller plants under Biogenic fertiliser treatment compared to the untreated plots suggested that the nutrient formulation or bioactive compounds might have promoted vegetative growth, as it has been reported in other studies where bio stimulants enhanced tomato growth under certain field conditions (Nduwumuremyi et al., 2021). The lack of significant difference between granular fertiliser and control treatments suggests that soil-applied macronutrients alone may not be sufficient to rapidly enhance vegetative growth in tomatoes under the tested conditions and hence calling the importance of foliar supplementation (Abdelraouf et al., 2020). These results corroborate studies demonstrating that integrated nutrient management, combining foliar and soil fertilisers, can optimise tomato growth by providing both immediate and sustained nutrient availability (Singh et al., 2018; Mahajan et al., 2022). 
4.2 Number of leaves
The highest number of leaves under granular (DAP+NPK+CAN) fertiliser treatment, significantly which is outperforming all other treatments apart from YaraVita Crop Boost + Super Cal suggests that soil-applied macronutrient combinations may offer a more sustained nutrient supply, leading to enhanced vegetative vigour. Similar findings have been observed where an increased leaf number and vegetative biomass in tomatoes prevailed under integrated nutrient applications involving nitrogen, phosphorus, and potassium (Kavitha et al., 2017).
The significantly increased leaf number under the YaraVita Crop Boost + Super Cal, a foliar-applied micronutrient compared to the control, although to a lesser extent than the granular fertiliser; implies that foliar fertilisers can effectively supplement plant nutrition, especially where rapid correction of nutrient deficiencies is needed. The results supports the findings of Farooq et al. (2020) who demonstrated that foliar fertilisation improves leaf development, chlorophyll content, and photosynthetic efficiency under both optimal and stress conditions.
The intermediate performance observed under Biogenic fertiliser and Nutri Plant Organic Plus treatments may be due to to their biostimulant and organic-based formulations, which often enhance plant metabolism and nutrient uptake efficiency rather than directly supplying large quantities of essential macronutrients. Although they significantly improved leaf number over the control, their performance was not statistically different from YaraVita crop boost + Super Cal fertiliser, suggesting their potential as complementary inputs rather than stand-alone solutions for vegetative growth enhancement. This aligns with the findings of Nduwumuremyi et al. (2021), who noted that the efficacy of biostimulants can be influenced by environmental conditions and baseline soil fertility.
The lowest number of leaves under the control treatment highlighted the critical role of external nutrient supplementation in supporting vegetative development. These results corroborate previous research showing that nutrient-deficient conditions lead to reduced leaf area, stunted growth, and lower yield potential in tomato and other horticultural crops (Rong et al., 2020).
4.3 Flowering and Fruit Set
The highest fruit set obtained from plants treated with the granular fertiliser combination might suggest that balanced soil-applied nutrients provided a steady supply of macronutrients particularly nitrogen, phosphorus, and potassium which are critical for flower formation, pollen viability, and ovary development (Haque et al., 2023). This is further supported by Pavithra et al. (2021) who noted that nitrogen supports vegetative vigour and reproductive growth, phosphorus enhances root and flower development, while potassium improves fruit quality and reducing flower abortion.  In contrast, for foliar fertiliser treatments that showed a moderately high fruit set up to 71.67%, particularly for Yara Vita Crop Boost + Super Cal might be implying that foliar supplementation effectively supported reproductive processes but could not match the consistent nutrient availability achieved through soil application. This aligns with the previous studies that reported foliar-applied nutrients to be improving fruit set under moderate stress by rapidly correcting transient deficiencies and improving pollen viability (Kumar et al., 2021). The relatively low fruit set observed in Nutri-plant Organic Plus, Biogenic fertilizer, and the Control treatments might suggest nutrient insufficiency or reduced nutrient uptake efficiency. Although organic-based foliar fertilisers are beneficial for soil health and microbial activity, according to Rekaby et al., (2020) they release nutrients more slowly which might not fully meet the high nutrient demand of tomato plants especially during flowering.
4.4 Fruit length and width
The improved fruit length under fertiliser treatments might be attributed to improved nutrient uptake efficiency, photosynthetic activity, and hormonal regulation of cell division and elongation. This is because, balanced nutrient supply through mineral and organic amendments promotes efficient assimilate partitioning to developing fruits which leads to increased fruit size in tomatoes (Adekiya et al., 2019). Similar studies by El-Mageed et al., (2020) reported that combined fertiliser application enhances vegetative vigour and assimilate accumulation, which subsequently supports longer and heavier fruits.
The non significance difference among treatments as observed in this study might indicate that each treatment contributed enough nutrients which reached the optimal physiological threshold for fruit width even though their sources differed (i.e. soil-applied vs foliar). This finding supports the previous study of Yadav et al., (2020), who observed that potassium- and calcium-based foliar fertilisers increase tomato fruit diameter by improving nutrient translocation and osmotic balance, thereby enhancing cell expansion. The observed significancy difference between treated and untreated plants might be suggesting that treatment helped plants maintain better metabolic and hormonal balance, leading to wider fruits with improved flesh density and market appeal. While plants under control plots (untreated) most likely experienced restricted nutrient uptake, which limited the fruit’s cell expansion, hence smaller diameters. Similar studies by Ali et al., (2021) reported that foliar application of micronutrients enhanced fruit width and uniformity in tomatoes, reflecting better assimilate distribution.
4.5 Fruit size distribution
The variation in fruit size classification noted across fertiliser treatments indicates that nutrient formulation and application method significantly influenced tomato fruit development and marketable quality. This finding might indicate that the balanced nutrient supply from both nitrogen and phosphorus help in promoting fruit filling, enlargement, and uniform development. This is due to the fact nitrogen and phosphorus are essential macronutrients that regulate vegetative growth, assimilate partitioning, and energy transfer necessary for cell expansion and fruit development (Taiz et al., 2015). Previous studies qualified that, synergistic effect of these nutrients has been shown to enhance fruit size and total yield in tomato when applied in appropriate proportions (Mrema et al., 2020).
A distinct shift shown by the Yara Vita crop boost + Super Cal treatment towards contributing about 30% of the total marketable yield might be attributed to the improved foliar absorption of essential nutrients such as calcium, magnesium, and micronutrients. According to El-Tohamy et al., (2021) these nutrients have been believed to play vital roles in photosynthetic efficiency, cell wall stability, and sugar translocation. Also, the inclusion of calcium in the Super Cal formulation possibly contributed to enhanced fruit firmness and reduced physiological disorders such as blossom-end rot, which are commonly associated with calcium deficiency (Abd El-Aal and Eid, 2017). The moderate proportion of medium and large fruits observed in Biogenic fertiliser and Nutri Plant Organic Plus treatments might be associated with the gradual release and slow nutrient mineralisation typical of organic and bio-based fertilisers, as also noted by Chien et al., (2019).  The noted lowest proportion of marketable fruits across all size classes from the control plots might be reflecting the direct impact of nutrient limitation on fruit size and quality. This has been noted in previous studies that in nutrient-deficient soils, tomato plants often exhibit restricted carbohydrate accumulation and hormonal imbalances, resulting in smaller fruits and lower overall marketable yield (Nawaz et al., 2020; Mrema et al., 2020). 
4.6 Tomato yield performance
The superior performance of the granular (DAP+NPK+CAN) fertiliser on tomato yield might be attributed to the balanced nutrient composition and improved soil nutrient availability, which promote vegetative growth and fruit development as suggested in previous studies (El-Tohamy et al., 2019; Singh et al., 2021). Similar findings were also reported by Balyan et al., (2020), who found that tomato yield significantly increased with integrated application of nitrogen, phosphorus, and potassium compared to control plots. The intermediate yields of 6.1 tonnes per hectare produced under the Yara Vita Crop Boost + Super Cal treatment might be suggesting that foliar feeding enhanced nutrient uptake efficiency during reproductive growth, particularly under limited root nutrient absorption conditions. This is because foliar fertilisation enhances the translocation of essential elements such as calcium, boron, and potassium to the developing fruits, which supports fruit enlargement and reduces physiological (Aminifard et al., 2012; El-Sayed et al., 2021).
The numerical differences noted in unmarketable yields between the treated and untreated plots may indicate that nutrient deficiency increases the incidence of small, cracked, or malformed fruits due to poor nutrient assimilation and weaker fruit tissues (Hussain et al., 2020). Conversely, the reduction in unmarketable yield in fertilised plots implies that both soil and foliar nutrient applications contributed to improved fruit quality and uniformity. This is consistent with previous studies which found that balanced fertilisation enhances marketable fruit proportion and reduces defects in tomato production (Abd El-Aal & Eid, 2017; Rai et al., 2022).

5. CONCLUSION

The findings of this study have shown that both foliar and granular fertiliser treatments significantly improved tomato growth, fruit quality, and yield performance under screen-house conditions compared with the untreated control. Granular (DAP + NPK + CAN) fertiliser resulted in the highest marketable yield and fruit set percentage which suggest the superior nutrient availability and balanced macronutrient supply. Conversely, foliar fertilisers such as Yara Vita Crop Boost + Super Cal and Nutri-Plant Organic Plus promoted better vegetative growth and enhanced fruit size distribution, suggesting their potential to supplement soil-based fertilisation, especially under nutrient stress or limited root activity.
Generally, the combined evidence indicates that integrating foliar feeding with conventional granular fertilisation might optimise nutrient uptake, improve yield quality, and enhance economic returns in protected tomato cultivation systems. Adoption of such an integrated nutrient management strategy could strengthen productivity among smallholder tomato growers operating under screen-houses in Tanzania and similar agro-ecological zones.
Future work should explore the long-term effects of combined foliar granular application on soil nutrient dynamics, cost - benefit efficiency, and tomato fruit nutritional quality in different production cycles.
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