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Abstract
Experiment was conducted at the Faculty of Agriculture, Students’ Research and Demonstration Farm, Prince Abubakar Audu University, Anyigba, located at latitude 7° 30′N and longitude of 7° 09′E, within the Southern Guinea Savannah agro-ecological zone of Nigeria. The trial, a Randomized Complete Block Design (RCBD) consisted of a variety of tomato (Roma VF) apportioned to three pruning regimes (0, 50 and 100 %), with all treatments replicated five times. Seeds of Roma VF were raised in the nursery for 35 days to attain 4 – 5 leaf stage before transplanted into experimental pots, measuring 15 cm by 30 cm. regular watering were carried out using hand held sprayer, while hand weeding ensure a weed free environment. NPK 20:10:10 fertilizer was sparingly applied at 2WAT (Week after Transplant). Data were collected on days to flowering, first harvest, fruit weight, length and diameter. Generally, pruning accelerated earliness, with the earliest harvest observed in 100% branch pruning, while the longest average numbers of days to first harvest were observed where the tomato stands were not pruned. The highest numbers of fruits were obtained when the tomatoes were not pruned, but fruits were generally smaller, compared with other treatments. For best Practice 50% pruning is recommended as it improves earliness and fruit quality without drastically reducing yield and if market demands value larger fruits, pruning is beneficial, however, if total yield is more important, no pruning is preferred. 
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Background to the Study

Large tomato fruits are preferred and attract better pricing from customers compared to smaller fruits. Generally, fruit quality is often related to fruit size by most buyers. Therefore, from the growers’ point of view, fruit quality and earliness of production are important in tomato fruit production (Ghebremariam, 2008). Oyewole et al. (2026) observed that fruit size may influence tomato fruit storage after fruit harvest. In addition, many countries regulate agricultural produce through size grading standards. Tomato sizes are often legally classified into categories such as small, medium, and large for market pricing and export quality control. Export laws require tomatoes to meet minimum diameter or weight. Selling produce under the wrong size grade can be considered mislabeling or market fraud. Farmers, distributors, and exporters may face penalties or rejected shipments if tomatoes do not meet legally defined size standards. 

Introduction

Tomato is one of the most important vegetable crops globally based on production and consumption. Current global production area for tomato far exceeds 4,412,757 ha recorded about a decade ago, with a world production quantity estimated above 151,699,405 tonnes (FAO, 2026). Despite global average yield/ha tomato yield in West Africa, particularly Nigeria is not impressive when compared to those of Developed countries (FAO, 2026). 

Tomato (Lycopersicon esculentum Mill.) as a vegetable is cultivated in almost all countries of the world. It has a high biological value due to its content in carotenes, vitamins C and E and lycopene and a balanced content of mineral elements (Dakole, et al., 2023). That, the fruits are rich in essential nutrients such as vitamin C, potassium, and lycopene; an antioxidant associated with reduced risks of chronic diseases (Perveen et al., 2018) has made tomato fruits essential components of human diets for health benefits. Studies have suggested that tomatoes may ease inflammation, as well as boost body immune system, lower cholesterol levels, and keep blood from clotting. Tomato fruit consumption has been recommended for the prevention of cancer of the breast, bladder, cervix, colon and rectum, as well as cancer of the stomach, lung, ovaries, pancreas, and prostrate (Raiola et al., 2015; Srivastava et al., 2015; Chen et al., 2016 and Omoni et al., 2017). It was also emphasized that the fibre found in tomato has medicinal properties, which are beneficial for intestinal health besides energy production (Palozza et al., 2012; Raiola et al., 2015 and Omoni et al., 2017). 
Generally, the demands for tomatoes are consistently high due to their versatility in culinary applications, ranging from raw consumption to use in processed products such as sauces, pastes, and juices (Maalouf et al., 2020), with its global production in 2020 estimated at 186 million tons with an average yield of 197 tons/ha.
In Nigeria, the importance of tomatoes cannot be overstated. Nigeria is the largest producer of tomatoes in Sub-Saharan Africa, contributing approximately 65% of the region’s total production (NBS, 2023). Tomatoes are a staple ingredient in Nigerian cuisine, widely used in the preparation of soups, stews, and sauces, which are integral to the dietary habits of millions of Nigerians. However, the country’s tomato industry is plagued by substantial post-harvest losses, which have been reported to range between 35% and 55% annually (Akinola et al., 2020). These losses are attributed to several factors, including poor transportation infrastructure, lack of cold storage facilities, and inadequate handling practices along the supply chain (Olayemi and Adegbola, 2023); all which may be influenced by tomato fruit size. 
In indeterminate flowering plants, an uncontrolled increase of demand for assimilates leads to surplus of simultaneously slowly growing fruits. Bertin et al. (2002) found that removal of fruits on lower nodes of Bell peppers, which were major reproductive sinks for photosynthate resulted in faster growth of fruits on upper nodes. However, in contrast, Saqib et al. (1999) did not observe such significant influence on tomato earliness in response to pruning. Although the authors reported that restricting the number of fruits competing for assimilates strongly increased the dry weight of surviving fruits. 
Steck et al. (1998) in their experiment found that the yields of tomato plants pruned to three trusses were produced over a significantly shorter harvest period; four or five weeks as opposed to seven weeks of those with seven trusses. While Fulton (2012) observed that pruning enhances earliness of crown set, reduces pest pressure and spray coverage.   
A number of studies have showed the influence of pruning on fruit size (Saqlam and Yazqan, 1999; Hana, 2009; Jose et al., 2009). With several of these researches showing that pruning can promote earliness by directing the plant's energy towards fruit production, rather than foliage growth; helping the plant to focus on producing fewer, but earlier fruits. Generally, these studies emphasized that pruning is a crucial practice in tomato cultivation that can significantly impact earliness and fruit size. They pointed out that pruning can promote earliness by directing the plant's energy towards fruit production, rather than foliage growth (Saqlam and Yazqan, 1999; Heuvelink, 2005a; Heuvelink, 2005b; Hana, 2009; Jose et al., 2009). Although pruning can affect fruit size by limiting the number of fruits per plant, excessive pruning can stress the plant, leading to smaller fruits (Lippman and Tanksley, 2001; Cong et al., 2008).
Different pruning techniques can be employed to optimize earliness and fruit size, including sucker removal and lateral branch pruning, with pruning usually practiced by farmers to enhance quality and increase yield of tomato crops (Chen and Lal, 1999; Navarrete and Jeannequin, 2000). These authors also reported that when tomato is properly staked and pruned, crops produced fruits were earlier and larger than non-pruned and non-staked plants with Saunyama and Knapp (2003) and Kanyomeka and Shivute (2005) observing that staking and pruning proved effective in reducing incidence of pest problems, thereby increasing yield.

Materials and Methods
Experimental area
The experiment was conducted at the Faculty of Agriculture, Prince Abubakar Audu University, Anyigba, nursery/greenhouse facility, located at latitude 7° 30′N and longitude of 7° 09′E, within the Southern Guinea Savannah agro-ecological zone of Nigeria. Generally good for tomato cultivation, the region experiences distinct wet and dry seasons, with an average annual rainfall of approximately 1260 mm and a mean temperature of 27 °C. 

Treatment and experimental design
The trial, a Randomized Complete Block Design (RCBD) consisted of a variety of tomato (Roma VF) apportioned to three branch pruning regimes (0, 50 and 100 %), with all treatments replicated five times. 
Roma VF is a determinate tomato variety, with often higher planting densities, ranging from 25,000 to 35,000 plants per hectare. The number of tomato plants per hectare and the average fruits per plant can vary greatly depending on factors such as the specific growing conditions, and farming practices. The Roma VF produces fewer fruits per plant, often in the range of 10 to 30 fruits.
For the trial, seeds of Roma VF were raised in the nursery for 35 days to attain 4 – 5 leaf stage before been transplanted into experimental pots, measuring 15 cm by 30 cm. Regular watering were carried out using hand held sprayer, while hand weeding ensure weed free environmental pots. NPK 15:15:15 fertilizer was sparingly applied at 2WAT (Week after Transplant). Branch pruning were done as in the treatment at the commencement of flowering. 

Data collection
Day to flowering
This was a measure of days it took the crop stand to produce its first flower, exclusive of the time spent in the nursery.
 
Fruit weight
This was a measure of the average weight of individual harvest obtained by weighing total fruits per harvest dividing result observed by number of fruits in the sample weighed. The weighing was carried out on a Metler weighing scale to two decimal places.

Fruit length
Fruit length was determined using a Veneer calipers. Fruit length for each fruit was determined at every harvest and recorded as mean of total harvest for each treatment, reported in grams to two decimal points.

Fruit diameter
This was carried out with the use of Veneer calipers; with the fruit diameter determined at every harvest and recorded as mean of total harvest for each treatment, reported in grams to two decimal points.

Statistical analysis 
The data collected were subjected to statistical analysis as required for RCBD and means found to be statistically significant were separated using F-LSD at 5 % probability. 

Results and Discussion
Generally, the tomato plants flowered earlier in the first trial when compared with the second trial. Plants with 100% branch removal flowered and produced fruits earlier probably due to reduced vegetative competition (Saqlam and Yazqan, 1999; Heuvelink, 2005a; Heuvelink, 2005b; Hana, 2009; Jose et al., 2009).
Pruning was observed to accelerate earliness, with the earliest harvests obtained in 100% branch pruning in both 2024 and 2025 trials (Tables 1 and 2); 80 and 84 days after transplanting, respectively, while the longest average numbers of days to first harvest were observed where the tomato stands were not pruned, 95 and 98 days, respectively in the first and second trials; thus extending days to first harvest by 15 and 14 days between 100 percent pruning and no pruning in 2024 and 2025 trials, respectively. These were in line with previous observations (Saqlam and Yazqan, 1999; Heuvelink, 2005a; Heuvelink, 2005b; Hana, 2009; Jose et al., 2009), who asserted that pruning tomato plant can have significant impact on earliness and fruit quality. 
Although the highest numbers of fruits (30 and 29, respectively in 2024 and 2025 seasons) were obtained when the tomatoes were not pruned, but fruits were generally smaller (see Tables 1and 2), compared with other treatments, which gave higher mean fruit weights compared with the no pruning treatment, with 32.70 g and 39.98 g average weight in 50% pruning, 36.04 g and 42.11 g average weight in 100% pruning compared with 27.04 g and 28.55 g in 0% pruning in 2024 and 2025 trials, respectively. That better fruit weights were observed in pruned plants was in line with previous findings, where research showed that pruning can lead to improved fruit quality, and increased marketable yields, specifically, where tomato plants are pruned to two stems (Saqlam and Yazqan, 1999; Hana, 2009).
100 percent pruning produced the least average number of tomato fruits in both years (10 and 9, respectively in 2024 and 2025 seasons), while 50 percent branch pruning yielded 17 and 15 fruits, respectively in 2024 and 2025 trials. The higher number of harvested fruits in 0% and 50% treatments compared with 100% branch pruning should be the result of reduction in the number of available buds; thus the higher the pruning, the more the bud removal. 
	Table 1:  Response of tomato to pruning regime in 2024 trial
	Pruning Regime
	Estimated population / ha
	Mean days to first harvest
	Mean fruits / plant
	Mean fruit weight (g)
	Mean fruit diameter (cm)
	Mean fruit Length (cm)
	Fruit Yield (t/ha)

	0%
	35,000
	95
	30
	27.04
	3.70
	4.43
	28.39

	50%
	35,000
	85
	17
	32.70
	4.27
	4.73
	19.46

	100%
	35,000
	80
	10
	36.04
	4.50
	5.11
	12.61

	F-LSD (0.05)
	
	2.6
	4.9
	3.096
	0.267
	0.246
	3.912



Table 2:  Response of tomato to pruning regime in 2025 trial
	Pruning Regime
	Estimated population / ha
	Mean days to first harvest
	Mean  fruits / plant
	Mean fruit weight (g)
	Mean fruit diameter (cm)
	Mean fruit Length (cm)
	Fruit Yield (t/ha)

	0%
	35,000
	98
	29
	28.55
	4.45
	5.54
	28.98

	50%
	35,000
	89
	15
	39.98
	5.45
	6.45
	20.99

	100%
	35,000
	84
	09	Comment by Moorche: Re  chacke
	42.11
	6.04
	7.14
	13.26

	F-LSD (0.05)
	
	1.7
	3.6
	1.223
	0.451
	0.221
	2.865




























Generally, fruit mean weight, fruit diameter and fruit length increased with pruning intensity from 0% to 100% pruning, probably fewer fruits received more resources with less competition for photosynthate (Saqlam and Yazqan, 1999; Hana, 2009). It has been previously reported that although pruning plants can induce reduction in number of available buds, but it is a trade-off for better fruit quality and yield. By removing some buds or flowers, plant energy is directed towards the remaining fruits, making them grow bigger and healthier. 
However, considering labour costs required to prune the crop stands, observing that farmers must weigh benefits against costs, pruning, may not always be advisable, as yields resulting from pruned stands may not compensate for the loss in quantity of fruits harvested when compared with stands that were not pruned as shown in this trial (Tables 1, 2 and 3). 
In the 2024 trial, total fruit weight harvested, disregarding fruit size, from stands that were not pruned was 28.39 t/ha, as against 19.46 t/ha in 50% pruned stands and 12.61 t/ha in 100% pruned stands, an indication that despite the production of smaller-sized fruits, 0% pruning compensated for its deficiency with increased fruit number culminating in higher fruit weight harvested/ha. Similar trend was observed in the 2025 trial. Un-pruned stands yielded 28.98 ton/ha, as against 13.26 ton/ha in 100 % pruned stands, while 50 % pruning yielded 20.99 ton/ha tomato fruits.   
The total gross income that accrued to each pruning regime is captured on Table 3, with Six million Eight hundred and Thirteen thousand Six hundred naira only (N 6,813,600.00) and Six million Nine hundred and Fifty-five thousand Two hundred naira only ( N6,955,200.00) in 2024 and 2025 seasons, respectively when stands were not pruned; indicating the highest monetary returns. Monetary returns that accrued to 50% branch pruning were Four million Six hundred and Seventy thousand Four hundred naira only (N4,670,400.00) in 2024 trial and Five million and Thirty Seven thousand Six hundred naira only (N5,037, 600.00) in 2025 trial. The least returns that accrued to the enterprise were in 100% pruning: Three million and Twenty-six thousand Four hundred naira only (N3,026,400.00) in 2024 and Three million One hundred and Eighty-two thousand Four hundred naira only (N3,182,400.00) in 2025 trial (Table 3).

Conclusion
Pruning gave significant increase in fruit weight, fruit diameter and fruit length, with the best response regarding these listed parameters observed in 100% pruning and the least responses were in 0% pruning. Considering effect on total yield/ha, for best practice 50% pruning is recommended as it improved earliness and fruit quality compared to 0% pruning, without drastically reducing total yield/ha. 
Pruning attracted additional cost in crop management, without complementary returns by way of increasing fruit number produced despite bigger fruit production in pruned stands. On large scale production, farmers may not be able to shoulder cost of pruning in addition to other production costs, considering that pruning did not yield any monetary benefits, therefore may not be beneficial to most low income farmers. Other means to achieve larger fruits without increasing production cost may serve the farmer better. However, without alternative, where market demands value larger fruits, pruning may be beneficial, but where total yields are more important, 0% pruning is preferred. Where pruning influences fruit size implications for fruit storage may need to be considered, as this could affect shelf life of the tomato after harvest, particularly where electricity is limiting factor to ensure adequate refrigeration. Taking into consideration, pruning cost may widen the gap between these regimes when the cost of pruning is deducted from the gross returns that accrued to each treatment.
Table 3:  Economic implication of tomato pruning regime
	Pruning Regime
	Yield (t/ha)
	
	Gross Earning (N240,000/ton)
as at February 2026

	
	Year
	
	Year

	
	2024
	2025
	
	2024
	2025

	0%
	28.39
	28.98
	
	6,813,600
	6,955,200

	50%
	19.46
	20.99
	
	4,670,400
	5,037,600

	100%
	12.61
	13.26
	
	3,026,400
	3,182,400






References	Comment by Moorche: Referance cross cheak is needed
Akinola, O.; Ogunlela, A. and Nwoko, I. (2020). Effects of deficit irrigation on tomato yield in Nigeria. Nigerian Journal of Agricultural Science, 22(1), 45‑56. 
Bertin, N.; Gautier, H. and Roche, C. (2002). Number of cells in tomato fruit depending on fruit position and source-sink balance during plant development. Plant Growth Regulation, 36:105-115.
Chen, J.; Song, Y and Zhang, Y. (2016). Lycopene and risk of prostate cancer: A systematic review and meta-analysis, Journal of Nutrition, 146(10): 1855-1862.
Chen, J.T. and Lai, G. (1999). Pruning and staking tomatoes. International Cooperators' Guide, AVRDC, UK, 490pp.
Cong, B.; Barrero, L.S. and Tanksley, S. D. (2008). Regulatory change in YABBY-like transcription factor led to evolution of extreme fruit size during tomato domestication, Nature Genetics, 40(6), 800-804.
Dakole Daboy Charles; Bekono Mamdjara Larry Axel; Fonkoua Martin; Molemb Nemeté Aristide; Dongmo Lekagne Joseph Blaise; Nguefack Julienne and Irénée Somda (2023). Differential changes in some antioxidant enzymes and biomolecules in leaves of tomato infected by Phytophthora infestans (Mont.) de Bary, Asian Journal of Advances in Agricultural Research, 22 (3): 16-36
Food and Agricultural Organization (2026). Production Year Book, Rome.
Fulton, T.M. (2012). Genetic diversity and population structure of tomato. In: Causse, M. Giovannoni, J. and Kole, C. (eds), Genetics, genomics and breeding of tomatoes. CRS, Press, 435pp 
Ghebremariam, T.T. (2008). Year and quality response of tomato and pepper to pruning. M.Sc. Thesis, University of Pretoria, South Africa. In: Ibrahim, H. (2014). Effect of pruning on earliness and fruit size of tomato. B. Agriculture project, submitted to the Department of Crop Production, Kogi State University, Anyigba, Kogi State, Nigeria, 31pp.
Hana, Y.M. (2009). Influence of cultivar, growing media and cluster pruning on greenhouse tomato yield and fruit quality. Hort. Technology, 19:395-399
[bookmark: _GoBack]Heuvelink, E. (2005). Tomatoes. CABI Publishing. In: Ibrahim, H. (2014). Effect of pruning on earliness and fruit size of tomato. B. Agriculture project, submitted to the Department of Crop Production, Kogi State University, Anyigba, Kogi State, Nigeria, 31pp.
Heuvelink, E. (2005). Tomatoes. Crop production science in Horticulture, 13.
Jose, L.; Franco, D.M. and Camacho, F. (2009). Influence of different types of pruning on cherry tomato fruit production and quality. Journal of Food, Agriculture and Environment, 3 (4): 248-253.
Kanyomeka, L. and Shivute, B. (2005). Influence of pruning on tomato production under controlled environment. Agricultura Tropica et Subtropica, 32(2): 79-82
Lippman, Z. and Tanksley, S.D. (2001). Dissecting the genetic pathway to extreme fruit size in tomato using a cross between the small-fruited wild species Lycopersicon pimpinellifolium and L. esculentum var. Giant Heirloom. Genetics, 158(1): 413-422.
Maalouf, F.; El‑Kebir, H. and Darwish, T. (2020). Irrigation management for tomato production in arid regions. Agricultural Water Management, 230, 105‑115.
Navarrette, M. and Jeannequin, B. (2000). Effect of frequent auxillary bud pruning on vegetative growth and fruit yield in greenhouse tomato crops. Scientia Horticulturae, 86:197-210.
NBS (National Bureau of Statistics) (2023). Agricultural production statistics in Nigeria. Nigerian Statistical Review, 2023, 1-30.
Olayemi, F. O. and Adegbola, J. A. (2023). Efficacy of plant-based biocoatings on postharvest quality of tomato fruits stored under tropical ambient conditions. Nigerian Journal of Horticultural Science, 28(1), 78-87.
Omoni, A.O.; Aluko, R.E. and Olubunmi, A. (2017). Anti-inflammatory and antioxidant activities of tomato extracts, Journal of Pharmacy and Pharmacology, 69(11):1512-1522. 
[bookmark: _Hlk210051359]Oyewole, Charles Iledun1; Joel, Josiah Aduojo2 and Ezeogueri-Oyewole Anne Nnenna (2026). Influence of post - harvest treatments on weight loss and shelf life of ripe tomato fruits. Journal of Agriculture and Forestry Research, 5(1): xx-xx
Palozza, P.; Simone, R.E. and Catalano, A. (2012). Tomato Lycopene and its role in human health, Current Medicinal Chemistry, 19(15:2426-2438.
Perveen, S., Ahmad, M. and Khan, A. (2018). Effect of water stress on tomato yield and quality, Journal of Agricultural Science, 10(3), 123‑130.
Raiola, A.; Tenore, G.C. and Barone, A. (2015). Inhibition of LDL oxidation by tomato lycopene, Journal of Food Science, 80(10):H2155-H2163.
Saqib, G.S.; Khan, M.N. and Saleem, M. (1999). Effect of different pruning techniques on the yields and quality of tomato (Lycopersicom esculentum Mill). Pakistan Journal of Agricultural Sciences, 36(2): 73-76 
Saqlam, N. and Yazqan, A. (1999). Effect of fruit number per truss on yield and quality in tomato. Acta Horticulturae, 486: 261-264.
Saunyama, I.G.M. and Knapp, M. (2003). Effect of pruning and trellising of tomatoes on red spider mite incidence and crop yield in Zimbabwe. African Crop Science Journal, 11(4): 269-277. 
Srivastava, A.K.; Srivastava, S.K. and Singh, S.P. (2015). Lycopene in cancer prevention and treatment: A review, Journal of Agricultural and Food Chemistry, 63(45): 10301-10308.
Steck, W.D.; van den Heuvel, K.M.; Kazim, L. and Tanksley, S.D. (1998). Genetic mapping of tomato. Theoretical and Applied Genetics, 96(6/7): 863-871. 




8

