


Original Research Article
COMPARATIVE STUDY OF TWO AGRICULTURAL PRACTICES ON SOME AGROMORPHOLOGICAL PARAMETERS OF RIBBED TOMATOES IN THE CITY OF KORHOGO


ABSTRACT
In Côte d'Ivoire, the tomato is the most widely grown and consumed vegetable. Tomato (Solanum lycopersicum) is one of the most essential vegetables worldwide. However, its annual production is insufficient to meet the population's needs. This low production is due to several factors, including non-compliance with good agricultural practices. This study aims to evaluate the effect of these agricultural practices on some agromorphological parameters of tomatoes. The methodology used consisted of applying two agricultural practices to the cultivation of the local variety of ribbed tomato. The experimental design was a Fisher block with three replicates. The agricultural practices of the market gardeners of Korhogo (APMGK) constituted treatment P1, and good agricultural practices (GAP) constituted treatment P2. The observations focused on some agromorphological parameters of tomato. The results showed that GAP gives better growth of tomato plants. Thus, the number of leaves, the length of the stems and the circumference of the stems were respectively 45, 48.76 cm and 3.12 cm for GAP against 37, 42.87 cm and 2.89 cm for APMGK. However, the two agricultural practices gave statistically non-different values concerning the number of fruits harvested and the mass of fruits harvested, whose values were respectively 14 and 0.52 kg for GAP against 12 and 0.45 kg for APMGK. It appears from this study that APMGK, despite some differences with GAP, do not affect the production of the ribbed tomato variety. Analysing the results, it appears that there are some differences between the agricultural practices of market gardeners in Korhogo (APMGK) and good agricultural practices (GAP), particularly concerning the type of fertiliser applied.
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1. INTRODUCTION
Tomato (Solanum lycopersicum L.), family Solanaceae, has become in the past fifty years one of the most important and extensively grown horticultural crops in the Mediterranean region and throughout the world (Panno et al., 2021). It is one of the most essential vegetables worldwide (Aouine and Mahmoudi, 2023). Belonging to the Solanaceae family, tomato is mainly cultivated for its fruits rich in vitamins (provitamin A, vitamins B and C), minerals (potassium, phosphorus, magnesium and trace elements), carotenoids and antioxidants. This makes it a food with multiple nutritional and therapeutic uses (Camille, 2009). In Côte d'Ivoire, tomatoes are one of the most cultivated and consumed vegetables, after onions, eggplants, okra, and chilli peppers (Akpo, 2022).  It is a versatile crop of high economic value and is considered as one of the main ingredients in hundreds of dishes and other products all over the world.  Global tomato production is currently estimated at around 177 million tons, of which 120 million are bound for the fresh markets and 57 million are processed (Adeola Abiola Oso, 2020). Annual national tomato production is estimated at 48,804 tons (Kouamé et al., 2023), a production that is still insufficient compared to national needs of around 105,000 tons (Soro et al., 2007). This low production could be explained by soil depletion, poor management of arable land, and irregular rainfall due to climate change (Yao et al., 2022). However, this could be due to non-compliance with good agricultural practices. Indeed, in Côte d'Ivoire, technical sheets of good agricultural practices developed by research structures exist and are available (Dosso et al., 2023). These sheets have been popularised among producers. But according to these authors, a large proportion of farmers in the country do not follow good agricultural practices. This study aims to evaluate the effect of these agricultural practices on some agromorphological parameters of tomatoes.
2. MATERIALS AND METHODS
2.1 MATERIALS
The equipment used in this experiment consisted of plant material, technical equipment, fertiliser equipment and computer equipment. The plant material was the local variety of ribbed tomato. The fertiliser equipment used in the experiment consisted of mineral fertiliser and organic fertiliser. The mineral fertiliser consisted of NPK 12-22-22 and Calcium Nitrate 15.5-0-0 + 26.3 (CaOB) while the organic fertiliser consisted of cow dung and cow dung compost.
2.2 METHODS
2.2.1. Setting up the nursery
The experimental site was located within the perimeter of the Pelefero GON COULIBALY University (UPGC), in the lowland. Two beds, each 5 m long and 1 m wide, were installed for the nurseries. Each bed corresponds to a treatment. Thus, for the bed of treatment P2, the soil was disinfected with Furadan. On the other hand, for the bed of treatment P1, the soil received no treatment. Before sowing, 100 g of NPK (12-22-22) was added to the beds of treatment P2. After sowing, which was in line for both treatments, the beds were covered with straw. At emergence, 10 days later, 100 g of urea (P2) and a handful of organic fertiliser (P1) were applied to the base of the plants. The nursery was maintained by regular watering with manual weeding of the beds.
2.2.2. Planting the crop
The experimental plot was cleared and ploughed manually. After ploughing, 5 m2 beds (5 m x 1 m) were made for transplanting tomato plants. The beds in treatment P1 were first treated with a fungicide-insecticide mixture. Then, they received organic fertiliser made from cow dung at a rate of one handful per pocket for treatment P1. Regarding treatment P2, the beds did not receive phytosanitary treatment. But 10 kg of organic fertiliser made from cow dung compost was applied to the entire bed. Transplanting took place 25 days after sowing.
2.2.3. Experimental set-up
The experimental design was a Fisher's block design with three replicates, i.e., three single-factor randomised blocks. The distance between each block was 1 meter. Each block contained two elementary plots. Each elementary plot corresponded to a treatment. Each elementary plot measured 5 meters long by 4 meters wide and contained 12 plants. Each block contained a total of 24 plants. Each elementary plot consisted of three rows of plants. Each row contained four pockets. The distance between each row was 1 meter, and the distance between each pocket was 0.5 meters. The treatments were as follows:
- P1: Agricultural practices of market gardeners of Korhogo (APMGK)
- P2: Technical sheet of good agricultural practices (GAP).
2.2.4. Plot maintenance
Throughout the growing season, the beds were watered daily. Regular weeding was carried out to improve soil aeration and facilitate water infiltration. Maintenance also included manual hoeing around the pockets to eliminate weeds, which could be hosts for insect pests.
2.2.5. Crop protection
The crops in treatments P1 and P2 benefited from the same protection methods. Thus, the tomato plants were treated with insecticides and fungicides two weeks after transplanting. A second application was carried out two weeks after the first. To further protect the young plants, each bed was covered with a micro-greenhouse made from a wooden frame and impregnated mosquito netting.
2.2.6. Data collection
These observations began two weeks after transplanting the tomato plants, twice a week. Thus, the growth and production parameters of the tomato plants were recorded.
Regarding growth parameters, during the experiment, stem length was recorded in cm using a tape measure. Stem circumference was recorded in cm with a calliper. The number of leaves per plant was determined by counting.
As for production parameters, the number of flower buds, the number of flowers, and the average number of fruits per plant were determined by counting. The weight of the harvested fruits was recorded using an electronic scale.
2.2.7. Statistical analysis methodology
Data entry was carried out in a structured Excel database, checked by double entry to limit errors. Analyses were mainly carried out with R software (version 4.2.1), using in particular the 'car' packages for ANOVA, 'agricolae' for multiple comparisons. For all variables showing significant differences (p < 0.05), a Tukey post-hoc test was carried out to precisely identify distinct groups.
3. RESULTS AND DISCUSSION
3.1 RESULTS
3.1.1 Effect of agricultural practices on growth parameters
Table 1 shows the effect of agricultural practices on the growth parameters of the ribbed tomato. Regarding the number of leaves, the results show a highly significant difference (P = 0.001). The number of leaves with the agricultural practices of market gardeners of Korhogo (APMGK) is an average of 37 leaves per plant compared to 45 leaves with good agricultural practices (GAP), or an increase of 23.71%. Regarding the length of the stems, the results are also of a highly significant difference (P = 0.004). The length of the stems with APMGK is 42.87% compared to that of GAP, which is 48.76%. There is an increase of 13.74% in the length of the stems. In addition, the analysis showed that the difference is significant (P = 0.013) for the circumference of the stems. For APMGK, the circumference of the stems is 2.89 cm, while that of GAP is 3.12 cm. This represents an increase of 7.96%.
Table 1: Growth parameters according to agricultural practices
	Agricultural practices 
	Number of leaves 
	Stem length (cm) 
	Stem circumference (cm)

	APMGK
	37 ± 24,15 a
	42,87 ± 18,23 a
	2,89 ± 0,92 a

	GAP
	45 ± 32,67 b
	48,76 ± 21,54 b
	3,12 ± 1,05 b

	P‑value
	0,001
	0,004
	0,013


Values not having the same letters in the same column are statistically different, APMGK: Agricultural Practices of Market Gardeners of Korhogo, GAP: Good Agricultural Practices
3.1.2. Effect of agricultural practices on production parameters
The mean number of flower buds was significantly higher with GAP (19 ± 6.2) compared to APMGK (12 ± 4.8), with a p-value less than 0.001 indicating a highly significant difference. The mean number of fruits harvested was 14 ± 5.1 with GAP versus 12 ± 4.6 with APMGK. But this difference was not statistically significant (p < 0.35). The average mass of the fruits of the total harvest with BPA is 0.52 Kg ± 0.18 compared to 0.45 Kg ± 0.15 with PAMK. Although the trend was in favour of GAP, the difference remained non-significant (p = 0.27).
Table 2: Production parameters according to agricultural practices
	Variable 
	Flower buds 
	Fruits harvested 
	Fruit mass of total harvest (kg)

	APMGK
	12 ± 4.8 b
	12 ± 4.6 a
	0.45 ± 0.15 a

	GAP
	19 ± 6.2 a
	14 ± 5.1 a
	0.52 ± 0.18 a

	p-value
	< 0.001
	0.35
	0.27


Values with the same letters in the same column are statistically equal, APMGK: Agricultural Practices of Market Gardeners of Korhogo, GAP: Good Agricultural Practices
3.2 DISCUSSION 
Regarding growth parameters, the results showed an increase in the number of leaves, stem length and stem circumference with GAP. The difference between the two agricultural practices is that GAP recommends the use of both organic and mineral fertilisers, while APMGK mainly recommends the use of organic fertiliser. Therefore, the use of both organic and mineral fertilisers promotes good growth of tomato plants. Similar results were obtained by Yolou et al. (2016). These authors showed that organo-mineral fertilisation gave good growth of tomato plants compared to organic fertilisation and mineral fertilisation. In addition, several studies have shown similar results with other crops such as cassava (Akanza, 2015), fonio (Gueye, 2016), sorghum (Somda et al., 2017), and cashew (Tokoré et al., 2022). This improvement in growth could be explained by the fact that the application of mineral fertiliser makes the mineral elements necessary for plant growth immediately accessible. Then, the constituents of organic fertiliser take over after their mineralisation. Indeed, according to Segnou et al. (2012), the constituents of organic fertilisers are not directly available. They must undergo mineralisation before being used. Poultry manure is mineralised in the first months following spreading, whereas cattle manure requires a longer time (Etter, 2017). However, according to Yolou et al. (2016), the improvement in growth would be due to the fact that the assimilation of mineral fertilisers by the plant is higher in soils amended with organic matter than in unamended soils. Indeed, Hounkpodoté and Tossou (2001) showed that organic fertilisers improve the water retention capacity and the water and air permeability of the soil. This promotes better assimilation of mineral fertiliser by the plant after application of organic fertiliser (Yolou et al., 2016). The results obtained in this study are, however, contrary to those of Thiaw (2017), who obtained no difference for the growth parameters of the tomato with the type of fertiliser. Organic fertilisers allowed the growth of tomato plants equivalent to that of mineral fertilisers.
Regarding production parameters, the results initially showed a high number of flower buds. But with GAP, not all flower buds were converted into flowers, whereas APMGK allowed the conversion of all flower buds into flowers. This ultimately resulted in a number of fruits harvested and a mass of fruits harvested that were statistically non-different for the two types of agricultural practice. The conversion of all flower buds into flowers with APMGK would be due to the application of organic fertiliser. Indeed, according to Yolou et al. (2016), organic matter allows for faster development of tomato plants, thus accelerating flowering. Flowering being accelerated, this prevented the loss of flower buds, hence the equal number of flower buds and flowers. APMGK and GAP yielded a statistically identical average number of fruits and average mass of harvested fruits. The difference between the two agricultural practices is the application of organic fertiliser and mineral fertiliser separately or in combination. This result stipulates that the type of fertiliser alone would not be sufficient to obtain a high harvest. These results are similar to those of Coulibaly et al. (2020), who showed that the yield of a crop would depend on the characteristics of the growing medium, the plant material used, and the production techniques applied. Furthermore, Ndiaye et al. (2019) showed that organo-mineral fertilisation had no effect on millet yield. However, this result is contrary to those of Akanza and Yao (2011) and Somda et al. (2017) who obtained a significant increase in sorghum and cassava yield following organo-mineral fertilisation.
4. CONCLUSION
Analysing the results, it appears that there are some differences between the agricultural practices of market gardeners in Korhogo (APMGK) and good agricultural practices (GAP), particularly concerning the type of fertiliser applied. Indeed, the GAP recommends organo-mineral fertilisation while the APMGK mainly recommends the use of organic fertiliser. This difference did not prevent a statistically identical harvest for the two agricultural practices. However, the GAP promoted good growth of tomato plants in terms of the length and circumference of the stems and the number of leaves.
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