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ABSTRACT

Tomato (Solanum lycopersicum L.) production requires sustainable fertilization practices to improve productivity while
reducing dependence on synthetic fertilizers. This study evaluated the effects of different BioDeposit Elixir organic
fertilizer application rates on the agronomic and economic performance of two tomato varieties under field conditions
in Cote d’lIvoire. A field experiment was conducted during the 2024-2025 cropping season using a randomized complete
block design with a factorial arrangement of two varieties (Petomech+ and Cobra 26 F1) and five application rates (0,
12,15, 20, and 25 mL per 10 m?), with three replications. Morphological, phenological, yield, fruit quality, postharvest,
and economic traits were evaluated. Data were analyzed using two-way analysis of variance followed by the Newman-
Keuls multiple range test at P < 0.05. BioDeposit Elixir significantly affected most traits. Significant variety x BioDeposit
Elixir dose interactions were observed for stem collar diameter, plant height, flowering time, fruit diameter, fruit fresh
weight, gross yield, and shelf life. The 25 mL rate generally produced the highest values. Cobra 26 F1 showed superior
performance for several traits, including plant height, fruit diameter, gross yield, and shelf life. The number of leaves,
number of flowers, fruit appearance, harvest timing, and blossom-end rot incidence were mainly affected by the variety
and/or BioDeposit Elixir dose without significant interaction. The 25 mL rate also resulted in the highest net economic
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value under both selling price scenarios (700 and 900 XOF kg*). Overall, BioDeposit Elixir improved several agronomic,
postharvest, and economic traits, with responses depending on the trait and variety. The 25 mL rate provided the best
overall performance under the experimental conditions.

Keywords: Biofertilizer; Organic Fertilizer; Tomato; BioDeposit Elixir dose; Yield; Economic Value.

1 INTRODUCTION

Tomato (Solanum lycopersicum L.), a member of the family Solanaceae, is one of the world's major vegetable crops
because of its nutritional, economic, and food value [1]. It is widely cultivated worldwide and ranks among the leading
vegetable crops in terms of production. According to FAO data, tomato is cultivated in more than 170 countries, with
global production reaching approximately 192 million tonnes in 2024 [2]. Tomato is grown both under open-field and
soilless production systems [3] and represents an important source of income for vegetable growers [4]. Nutritionally,
tomato fruits are rich in vitamins (B, C, E, and K), minerals, dietary fiber, amino acids, and antioxidant compounds,
particularly lycopene and (3-carotene, which are recognized for their beneficial effects on human health [5-7].

In Cote d'Ivoire, tomato plays an important role in the diet of the population and contributes substantially to the income
of vegetable growers, with an estimated average consumption of 12 kg per capita per year. However, tomato production
remains severely constrained by biotic and abiotic stresses, which can cause substantial yield losses, reaching up to
90% under certain conditions [8]. To improve productivity, growers widely rely on mineral fertilizers, whose
effectiveness in promoting crop growth is well established [9]. Nevertheless, their intensive and repeated use can
progressively degrade the physical, chemical, and biological properties of soils, promote soil acidification, and increase
the risk of pollution of natural resources [10,11]. Such dependence on synthetic fertilizers therefore raises
environmental and economic concerns regarding the sustainability of vegetable production systems.

In response to these constraints, the development of more sustainable fertilization practices is essential to maintain
crop productivity while conserving natural resources. Organic fertilizers represent a promising alternative because of
their ability to improve soil fertility, structure, biological activity, and nutrient availability to plants [12]. Several studies
have shown that organic fertilizers can enhance tomato growth and productivity and improve certain fruit quality
attributes [13].

However, the agronomic effectiveness of an organic fertilizer depends on its composition, application rate,
agroecological conditions, and crop genotype. Determining an appropriate application rate is therefore important for
achieving a balance between agronomic performance and production profitability. In this context, BioDeposit Elixir, a
liquid organic fertilizer rich in organic matter, humic acids, and mineral nutrients, could represent a promising option
for tomato production. However, scientific evidence regarding its effectiveness and the responses of different tomato
varieties to increasing application rates remains limited, particularly under field conditions in Cote d'Ivoire. This
knowledge gap raises the following question: what application rate of BioDeposit Elixir can effectively improve the
agronomic and economic performance of tomato, and does the response to this fertilizer vary among cultivated
varieties?

The present study aimed to evaluate the effects of different BioDeposit Elixir dose on the agronomic performance of
two tomato varieties (Solanum lycopersicum L.) grown under field conditions. Specifically, the objectives were to (i)
evaluate the effects of BioDeposit Elixir on the vegetative growth and phenological development of Petomech+ and
Cobra 26 F1, (ii) assess its effects on yield components and postharvest fruit quality, and (iii) determine the effects of
the different BioDeposit Elixir doses on the economic value of tomato production.

2 MATERIAL AND METHODS

2.1  Study site

The study was conducted during the 2024-2025 cropping season in Gokra village, located approximately 27 km
southwest of Daloa, in the Haut-Sassandra region of west-central Cote d'Ivoire. The experimental site was located at
6°40'29" N latitude and 6°35'20” W longitude. Mean annual rainfall is estimated at 1,835 mm, while the mean annual
temperature ranges from 24.7 to 27.8 °C.

2.2 Plant material

The plant material consisted of certified seeds of two commercial tomato varieties (Solanum lycopersicum L.),
Petomech+ and Cobra 26 F1, supplied by Technisem. Petomech+ has a relatively short production cycle, with the first
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harvests generally occurring 70-75 days after sowing. In contrast, Cobra 26 F1 has a production cycle ranging from 75
to 80 days after sowing.

2.3 Experimental design

The experiment was conducted under field conditions using a randomized complete block design (RCBD) with a
factorial arrangement involving two factors: tomato variety and BioDeposit Elixir dose. The first factor consisted of two
tomato varieties (Petomech+ and Cobra 26 F1), while the second comprised five BioDeposit Elixir dose: 0 mL (DO,
control), 12 mL (D1), 15 mL (D2), 20 mL (D3), and 25 mL (D4), corresponding to the manufacturer's recommendations
for an area of 10 m2 The combination of the two factors resulted in 10 treatments, each replicated three times, giving a
total of 30 experimental units.

The experiment was established on a 272.8 m? plot (31 m x 8.8 m). The experimental plot was divided into three blocks,
each containing the ten treatments randomly assigned. The blocks and experimental plots were separated by 1-m-wide
alleys to facilitate crop management, observations, and harvesting. Each experimental unit measured 2.0 m x 1.6 m,
corresponding to an area of 3.2 m?, and contained 15 plants arranged in three rows, with 0.80 m between rows and 0.50
m between plants within a row. A total of 450 plants were transplanted across the entire experimental layout. To
minimize border effects, only the nine central plants of each experimental unit were used for measurements of growth,
phenology, and yield.

2.4 Fertilization treatments

Fertilization was carried out using the liquid organic fertilizer BioDeposit Elixir. The main physicochemical
characteristics of the product are presented in Table 1. Five fertilization treatments were evaluated: an untreated
control (0 mL) and four BioDeposit Elixir dose of 12, 15, 20, and 25 mL. The actual volumes applied were 3.84, 4.80,
6.40, and 8.00 mL, respectively, each diluted in 6.4 L of water. The fertilizer was applied by soil drenching at the base of
the plants immediately after transplanting, followed by soil application and foliar spraying during the vegetative
growth, flowering, fruit set, and fruit enlargement stages. Applications were made every seven days after transplanting
and subsequently every two weeks until the end of the crop cycle.

Table 1: Physicochemical composition of the BioDeposit Elixir organic fertilizer

Parameter Value | Unit
Humic acids 123 gL™
Total nitrogen (N) 0.26 %
Total phosphorus (P) 0.009 | %
Total potassium (K) 0.70 %
Organic matter 8.3 %
Moisture content 78.2 %
Calcium (Ca) 163 | mgkg™
pH (20 °C) 10.0 -
Water-soluble sodium 0.45 %
Sodium chloride (NaCl) <01 | %

C/N ratio 16:1 -
Electrical conductivity (20 °C) | 2.64 mS cm™

Source: adapted from Nord Agri Ltd. [14]

2.5 Crop management

Seeds were sown in a nursery on 4 m x 1 m seedbeds for 21 days. Irrigation was provided using borehole water
according to crop water requirements. After transplanting, each plant received approximately 300 mL of water every
two days during the first week, followed by 500 mL per plant during the second and third weeks. From the fourth week
onward, irrigation volumes ranged from 1 to 1.5 L per plant every two to three days, depending on climatic conditions
and soil moisture. Preventive plant protection treatments against insect pests were applied immediately after
transplanting and subsequently at 7-day intervals throughout the crop cycle. Plants were also staked three weeks after
transplanting to prevent stem breakage caused by wind and fruit weight.
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Fruits were harvested manually in several picking rounds as they reached commercial maturity. After each harvest,
fruits were sorted to remove those showing symptoms of blossom-end rot. Healthy fruits were subsequently stored at
room temperature (20 °C) on clean trays without any preservative treatment.

2.6 Traits evaluated

2.6.1 Morphological traits

The morphological traits evaluated were stem collar diameter, plant height, number of leaves, and number of flowers
per plant. Stem collar diameter was measured using a digital caliper from the third week after transplanting and
subsequently at two-week intervals. Plant height was measured using a measuring tape, from the stem collar to the
apical tip of the main stem. The numbers of leaves and flowers were determined by direct counting.

2.6.2 Phenological traits

The phenological traits assessed were days to first flowering, days to 50% flowering, days to 100% flowering, days to
first fruit appearance, and days to first and last harvest. Observations were conducted every two days from the
appearance of the first flowers until the end of the harvesting period.

2.6.3 Yield and fruit quality traits

The yield and fruit quality traits evaluated were fruit diameter, fruit fresh weight, gross yield, percentage of fruits
affected by blossom-end rot, and fruit shelf life. Fruit diameter was measured on five randomly selected fruits per plant
using a digital caliper. Fruit fresh weight was determined using an electronic balance at each harvest. Gross yield was
calculated by extrapolating the total fruit weight harvested from each experimental unit to a hectare basis.

The percentage of fruits affected by blossom-end rot was determined at each harvest by counting fruits showing
blossom-end rot symptoms and expressing this number as a percentage of the total number of harvested fruits. Fruit
shelf life was assessed at room temperature (20 °C) by recording the number of days between harvest and the
appearance of the first visible signs of deterioration, including loss of firmness, wilting, mold growth, or abnormal odors.

2.6.4 Economic analysis of BioDeposit Elixir application

An economic analysis was conducted to assess the effect of BioDeposit Elixir dose on the economic value of tomato
production. Two fruit selling price scenarios, 700 and 900 West African CFA francs (XOF) kg™, were considered to
account for fluctuations in tomato market prices. The purchase price of BioDeposit Elixir was set at 2,000 XOF L%,
equivalent to 2 XOF mL™. For each BioDeposit Elixir dose, fertilizer cost was calculated based on the amount of
BioDeposit Elixir applied per hectare. Application rates of 12, 15, 20, and 25 mL per 10 m? corresponded to 12, 15, 20,
and 25 L ha™%, respectively, resulting in fertilizer costs of 24,000, 30,000, 40,000, and 50,000 XOF ha™%, respectively.

Gross revenue from fruit sales was calculated for each treatment using the following equation:
GR=YxP

where GR represents gross revenue (XOF ha™?), Y represents tomato gross yield (kg ha™), and P represents the tomato
selling price (XOF kg™).

The net value after accounting for the cost of BioDeposit Elixir was then estimated using the following equation:
NV =GR -FC

where NV represents the net value after fertilizer cost (XOF ha™'), GR represents gross revenue (XOF ha™), and FC
represents the cost of BioDeposit Elixir (XOF ha™?).

For each variety and BioDeposit Elixir dose, the resulting values were compared with those of the untreated control and
the 12 mL per 10 m? application rate, corresponding to the manufacturer's recommended rate. This comparison was
used to estimate the economic gain associated with increasing the fertilizer application rate.

2.7  Statistical analysis

Data were analyzed using STATISTICA version 7.1. A two-way analysis of variance (ANOVA) was performed to assess
the effects of tomato variety, BioDeposit Elixir dose, and their interaction on growth, phenological, and yield-related
traits. When the ANOVA revealed significant differences (P < 0.05), means were compared using the Newman-Keuls
multiple range test at the 5% significance level.
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3 RESULTS

31

Effect of BioDeposit Elixir on the morphological traits of Petomech+ and Cobra 26 F1

Table 2 presents the combined effects of tomato variety and BioDeposit Elixir dose on stem collar diameter and plant
height. The interaction between variety and BioDeposit Elixir dose was highly significant for both traits (P < 0.001).
Stem collar diameter increased with increasing application rate in both varieties, from 8.04 to 10.22 mm in Cobra 26 F1
and from 7.59 to 9.78 mm in Petomech+ between the untreated control and 25 ml, respectively. Cobra 26 F1
consistently showed a greater stem collar diameter than Petomech+. A similar response was observed for plant height,
which increased from 50.40 to 93.56 cm in Cobra 26 F1 and from 50.34 to 85.40 cm in Petomech+. From 12 mL onward,
Cobra 26 F1 was significantly taller than Petomech+.

Table 2: Interactive effects of tomato variety and BioDeposit Elixir dose on stem collar diameter and plant

height.

Tomato variety | BioDeposit Elixir dose (mL) | Stem collar diameter (mm) | Plant height (cm)

Cobra 26 F1 0 8.04+ 0.13% 50.40 + 0.521
12 8.82 £ 0.10f 70.16 + 1.43¢
15 9.39 £ 0.074 84.49 + 1.744
20 9.84 + 0.06P 89.43 + 1.45b
25 10.22+ 0.092 93.56 + 0.892

Petomech+ 0 7.59 £ 0.09 50.34 + 1.26t
12 8.14 + 0.09» 64.40 + 1.26h
15 8.62 +0.08s 70.40 = 1.26f
20 9.16 + 0.09¢ 79.40 + 1.26¢
25 9.78 £ 0.08¢ 85.40 + 1.26¢

P-value Variety x Dose P<0.001 P<0.001

*Values are expressed as mean * SE. Means followed by the same lowercase letter within a column are not significantly different according to the
Newman-Keuls multiple range test at P < 0.05.

Table 3: Main effects of tomato variety and BioDeposit Elixir dose on numbers of leaves and flowers

Factor Number of leaves Number of flowers
Tomato variety

Cobra 26 F1 39.24 + 2.83%a 32.43 + 2.44%a
Petomech+ 31.84 +3.75b 31.05 + 2.44b
BioDeposit Elixir dose (mL)

0 19.27 £ 0.15¢ 7.97 £1.09¢

12 23.81+0.134 16.10 £ 1.204
15 27.77 £ 0.12¢ 25.11 +1.20¢
20 31.84 +£0.13b 30.10 £ 1.20b
25 35.81+£0.132 50.13 £1.207
P-value

Variety P<0.001 P<0.001

Dose P<0.001 P<0.001
Variety x Dose 0.56ns Ins

*Values are presented as mean * SE. Means followed by different lowercase letters within each factor are significantly different according to the
Newman-Keuls multiple range test (P < 0.05). ns: not significant.
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Regarding the number of leaves and flowers per plant, the analysis of variance revealed significant effects of both tomato
variety and BioDeposit Elixir dose on these two traits (P < 0.001). However, the interaction between variety and
BioDeposit Elixir dose was not significant for either the number of leaves or the number of flowers (Table 3). Cobra 26
F1 had significantly higher mean numbers of leaves and flowers than Petomech+. The numbers of leaves and flowers
per plant increased progressively with increasing BioDeposit Elixir dose. The number of leaves ranged from 19.27
leaves per plant in the untreated control to 35.81 leaves per plant at 25 mL. Similarly, the number of flowers increased
from 7.97 flowers per plant in the untreated control to 50.13 flowers per plant at 25 mL. Thus, the highest values for
both traits were recorded at the 25 mL BioDeposit Elixir dose, whereas the lowest values were observed in the absence
of BioDeposit Elixir application.

3.2 Effect of BioDeposit Elixir on the phenological traits of Petomech+ and Cobra 26 F1

The analysis of variance revealed a highly significant interaction between tomato variety and BioDeposit Elixir dose for
days to first flowering, 50% flowering, and full flowering (P < 0.001). Days to first flowering decreased with increasing
BioDeposit Elixir dose in both varieties (Table 4). The shortest period was recorded for Cobra 26 F1 at 25 mL (25.27
days), whereas the longest was observed for Petomech+ in the untreated control (33.27 days). At 25 mL, the two
varieties showed significantly different times to first flowering, with Cobra 26 F1 flowering earlier than Petomech+. A
similar trend was observed for 50% flowering, with the shortest period recorded for Cobra 26 F1 at 25 mL (31.67 days).
For full flowering, the time required also progressively decreased with increasing BioDeposit Elixir dose in both
varieties. The two varieties showed statistically similar values at 25 mL.

The traits related to fruiting and harvesting are presented in Table 5. Unlike the flowering traits, no significant
interaction between tomato variety and BioDeposit Elixir dose was observed for days to first fruit appearance, days to
first harvest, or days to last harvest (P > 0.05). However, both variety and BioDeposit Elixir dose had significant effects
on these traits (P < 0.001). Cobra 26 F1 recorded 54.06 days to first fruit appearance, compared with 55.06 days for
Petomech+. The time to first harvest was 71.47 and 72.46 days, respectively. Conversely, the time to last harvest was
118.47 days for Cobra 26 F1 and 117.48 days for Petomech+. Regarding BioDeposit Elixir dose, days to first fruit
appearance decreased from 59.17 days in the untreated control to 50.17 days at 25 mL. Similarly, days to first harvest
decreased from 75.97 to 67.97 days, while days to last harvest decreased from 121.99 to 113.97 days over the same
range of application rates.

Table 4: Interactive effects of tomato variety and BioDeposit Elixir dose on flowering phenological traits.

Tomato BioDeposit Elixir | Day to first flowering | Day to 50% flowering | Day to full flowering

variety dose (mL) (Day) (Day) (Day)

Cobra 26 F1 0 32.27 £ 1.45% 37.66 + 1.092 45.67 £ 1.092
12 30.27 £ 1.454 35.67 £ 1.09¢ 43.67 £ 1.09¢
15 28.27 £ 1.45f 33.67 £ 1.094 41.67 £ 1.45¢
20 26.27 £ 1.458 32.67 £ 1.09¢ 40.67 £ 1.45f
25 25.27 £ 1.45h 31.67 £ 1.09f 39.67 £ 1.45h

Petomech+ 0 33.27 £ 1.452 37.27 £ 1.452 44.27 £ 1.09°
12 31.27 £ 1.45¢ 36.27 £ 1.45b 43.27 £1.09¢
15 29.27 + 1.45¢ 35.27 £ 1.45¢ 42.27 £ 1.094
20 29.27 + 1.45¢ 33.27 £1.454 40.27 £ 1.45f
25 26.27 +1.458 32.27 £ 1.45¢ 39.27 + 1.45h

P-value Variety x Dose P<0.001 P<0.001 P<0.001

*Values are presented as mean * SE. Means followed by the same lowercase letter within a column are not significantly different according to the
Newman-Keuls multiple range test (P < 0.05).
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Table 5: Main effects of tomato variety and BioDeposit Elixir dose on days to first fruit set, first harvest, and
final harvest.

Factor Day to first fruit set Day to first harvest Day to final harvest
Tomato variety

Cobra 26 F1 54.06 + 2.75%b 71.47 +2.99b 118.47 £ 2.992
Petomech+ 55.06 + 2.942 72.46 +2.992 117.48 + 3.00P
BioDeposit Elixir dose (mL)

0 59.17 £ 1.537 75.97 +1.092 121.99 £ 1.052
12 57.17 £ 2.09b 73.97 £ 1.09b 119.97 + 1.09>
15 54.16 + 1.53¢ 71.97 +£1.09¢ 117.97 £1.09¢
20 52.17 £1.534 69.97 £ 1.094 115.97 #1.094
25 50.17 £ 1.53¢ 67.97 £1.09¢ 113.97 + 1.09¢
P-value

Variety P<0.001 P<0.001 P<0.001

Dose P<0.001 P<0.001 P<0.001
Variety x Dose 1ns 1ns 0.99ns

*Values are presented as mean + SE. Means followed by different lowercase letters within each factor are significantly different according to the
Newman-Keuls multiple range test (P < 0.05). ns: not significant.

3.3

Effects of tomato variety and BioDeposit Elixir dose on yield and fruit quality

Table 6 presents the effects of tomato variety and BioDeposit Elixir dose on fruit diameter, fruit fresh weight, gross
yield, and shelf life. The analysis revealed a significant interaction between variety and dose for all these traits (P <
0.001). Fruit diameter increased with increasing BioDeposit Elixir dose in both varieties. In Cobra 26 F1, the values
ranged from 46.73 mm in the untreated control to 65.73 mm at 25 mL, whereas in Petomech+, they ranged from 42.73
to 58.73 mm.

Table 6: Interactive effects of tomato variety and BioDeposit Elixir dose on fruit characteristics, yield and shelf

life

Tomato BioDeposit Elixir | Fruit diameter | Fresh fruit | Gross yield (kg | Fruit shelf life
variety dose (mL) (mm) weight (kg) ha1) (Days)
Cobra 26 F1 0 46.73 + 1.07%e 8.11 £ 0.18! 8.45 +0.12! 13.51£0.178
12 50.73 +1.074 10.20 £ 0.238 10.63 £ 0.218 14.87 £ 0.13f
15 57.73 + 1.07¢ 10.95 + 0.25¢ 11.41 £ 0.21e 17.00 £ 0.124
20 60.73 £ 1.07b 11.55 £ 0.21¢ 12.03 £ 0.25¢ 20.00 £ 0.12b
25 65.73 +1.072 12.15 £ 0.262 12.65 + 0.262 23.00 £ 0.122
Petomech+ 0 4273 £1.07h 8.02 +0.18! 8.35+0.18! 8.13+0.12
12 4473 +1.07¢ 9.88 +0.20h 10.29 + 0.23h 10.85 + 0.14!
15 48.73 + 1.07f 10.40 £ 0.23f 10.83 £ 0.20f 12.89 + 0.14h
20 54.73 +1.074 11.10 £ 0.214 11.56 + 0.244 15.02 £ 0.17¢
25 58.73 £ 1.07¢ 11.80 £ 0.25P 12.29 £ 0.23b 18.80 + 0.14¢
P-value Variety x Dose P<0.001 P<0.001 P<0.001 P<0.001

“Values are presented as mean * SE. Means followed by the same lowercase letter within a column are not significantly different according to the

Newman-Keuls multiple range test (P < 0.05).
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Atall BioDeposit Elixir doses, Cobra 26 F1 produced fruits with a greater diameter than Petomech+. Similarly, fruit fresh
weight was affected by the variety x BioDeposit Elixir dose interaction. In Cobra 26 F1, values increased from 8.11 kg
in the untreated control to 12.15 kg at 25 mL, while in Petomech+ they increased from 8.02 to 11.80 kg. Gross yield
showed a similar pattern, increasing from 8.45 to 12.65 tha™ in Cobra 26 F1 and from 8.35 to 12.29 tha™" in Petomech+
between the untreated control and 25 mL, respectively. The highest gross yield was therefore recorded for Cobra 26 F1
at 25 mL, whereas the lowest values for both varieties were observed in the untreated controls.

Fruit shelf life was also significantly affected by the variety x BioDeposit Elixir dose interaction. In Cobra 26 F1, shelf
life increased from 13.51 days in the untreated control to 23.00 days at 25 mL, whereas in Petomech+ it increased from
8.13 to 18.80 days. The longest shelf life was recorded for Cobra 26 F1 at 25 mL, while the shortest was observed for
Petomech+ in the untreated control.

Regarding the incidence of blossom-end rot, the analysis of variance revealed no significant interaction between tomato
variety and BioDeposit Elixir dose (P > 0.05). However, the main effects of both variety and BioDeposit Elixir dose were
significant (P < 0.001). As shown in Figure 1, Petomech+ recorded a higher incidence of blossom-end rot (10.57%) than
Cobra 26 F1 (8.87%). Moreover, blossom-end rot incidence significantly decreased with increasing BioDeposit Elixir
dose (Figure 2). The highest incidence was recorded in the untreated control (17.54%), whereas the lowest incidence
was observed at 25 mL (3.39%).
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Figure 1: Main effect of tomato variety on the incidence of blossom-end rot.
Bars represent means + SE. Bars with different lowercase letters indicate significant differences according to the Newman-Keuls multiple range test

(P <0.05).
20 4
il
15 1 T
- 1
= 16
= M 1:
I
2 10 4
= | ¢
= : 1 d
S 5
=
2 44 &
= I
i
0 12 15 20 25
BieDeposit Elixir dose (ml)

Figure 2: Main effect of BioDeposit Elixir dose on the incidence of blossom-end rot.
Bars represent means + SE. Bars with different lowercase letters indicate significant differences according to the Newman-Keuls multiple range test
(P <0.05).
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3.4 Effect of BioDeposit Elixir dose on the economic value of tomato production

The gross revenue and net value of tomato production are presented in Table 7. Under both selling price scenarios (700
and 900 XOF kg™), net value after deduction of the BioDeposit Elixir cost increased with the application rate in both
varieties. For Cobra 26 F1, at a selling price of 700 XOF kg‘l, net value was 5,915,000 XOF ha™! in the untreated control,
compared with 7,417,000, 7,957,000, 8,381,000, and 8,805,000 XOF ha™* at application rates of 12, 15, 20, and 25 mL
10 m™?, respectively. At 900 XOF kg'l, the corresponding values were 7,605,000, 9,543,000, 10,239,000, 10,787,000,
and 11,335,000 XOF ha™.

For Petomech+, net value at 700 XOF kg'1 was 5,845,000 XOF ha™* in the untreated control, followed by 7,179,000,
7,551,000, 8,052,000, and 8,553,000 XOF ha™! at 12, 15, 20, and 25 mL 10 m~2, respectively. At a selling price of 900
XOF kg‘l, the corresponding values were 7,515,000; 9,237,000; 9,717,000; 10,364,000, and 11,011,000 XOF ha™%,
respectively.

Under both selling price scenarios, the highest net value was obtained at 25 mL 10 m™2 for both varieties. At this
application rate, Cobra 26 F1 recorded net values of 8,805,000 XOF ha™* at 700 XOF kg™* and 11,335,000 XOF ha™* at
900 XOF kg‘l. The corresponding values for Petomech+ were 8,553,000 and 11,011,000 XOF ha™?, respectively.

Table 7: Gross revenue and net value of tomato production according to tomato variety, BioDeposit Elixir dose,
and selling price

Tomato BioDeposit BioDeposit Gross Net value at | Gross revenue | Net value at
variety Elixir dose | cost (XOF | revenue at | 700 XOF | at 900 XOF | 900 XOF kg™*
(mL) ha™) 700 XOF kg™ | kg™* kg™
Cobra26F1 | 0 0 5,915,000 5,915,000 7,605,000 7,605,000
12 24,000 7,441,000 7,417,000 9,567,000 9,543,000
15 30,000 7,987,000 7,957,000 10,269,000 10,239,000
20 40,000 8,421,000 8,381,000 10,827,000 10,787,000
25 50,000 8,855,000 8,805,000 11,385,000 11,335,000
Petomech+ | 0 0 5,845,000 5,845,000 7,515,000 7,515,000
12 24,000 7,203,000 7,179,000 9,261,000 9,237,000
15 30,000 7,581,000 7,551,000 9,747,000 9,717,000
20 40,000 8,092,000 8,052,000 10,404,000 10,364,000
25 50,000 8,603,000 8,553,000 11,061,000 11,011,000

4  DISCUSSION

This study showed that BioDeposit Elixir application improved several components of plant growth, phenological
development, yield, postharvest quality, and economic value in the two tomato varieties. However, the magnitude of the
response depended on the trait considered and, for several traits, on the interaction between variety and fertilizer dose.

Morphological traits generally responded positively to increasing BioDeposit Elixir doses. Stem collar diameter and
plant height showed significant variety x BioDeposit Elixir dose interactions, whereas the numbers of leaves and flowers
were affected by the main effects of both factors without significant interaction. The best performances were generally
recorded at 25 mL, with higher values observed in Cobra 26 F1 for several traits. This response could be related to
improved nutrient availability resulting from the fertilizer application, as BioDeposit Elixir contains 8.3% organic
matter, 123 g L™! humic acids, 0.70% potassium, and 0.26% nitrogen. A meta-analysis of 124 studies showed that
organic fertilizers can improve soil chemical properties and nutrient availability, with positive effects on tomato
performance [12]. Similarly, Traoré et al. [15] reported improved tomato growth and productivity under different
combinations of organic and mineral fertilizers. The findings of Sawadogo et al. [16] also support a positive response of
tomato to organic fertilization. The increase in leaf and flower numbers with increasing BioDeposit Elixir doses could
consequently contribute to greater photosynthetic surface and reproductive potential, respectively.

Phenological traits also responded to BioDeposit Elixir application, although the response differed among traits. Days
to first flowering and to 50% and 100% flowering showed significant variety x BioDeposit Elixir dose interactions,
whereas days to first fruit appearance and harvest timing showed no significant interaction. Nevertheless, increasing
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dose generally shortened the reproductive development period, indicating earlier flowering and fruit production. This
response could be associated with improved plant nutritional status, thereby favoring the transition to the reproductive
phase. Konan [17] also highlighted the importance of fertilizer management in organic tomato production, while Traoré
et al. [15] showed that improved mineral and organic nutrition can promote crop development and productivity.

Yield and fruit quality traits showed significant variety x BioDeposit Elixir dose interactions. The Cobra 26 F1 x 25 mL
combination produced the highest values for fruit diameter, fresh weight, gross yield, and shelf life. The improvement
in yield and fruit characteristics with increasing dose could be associated with more favorable plant nutrition. Similar
results were reported by Traoré et al. [15], while the meta-analysis by Fan et al. [12] confirmed the positive effects of
organic fertilizers on tomato yield and several fruit quality attribute. The overall superiority of Cobra 26 F1 may also
reflect its genetic potential. Bhandari et al. [18] showed that genetic variation contributes substantially to differences
in yield and fruit characteristics in tomato.

Fruit shelf life increased with BioDeposit Elixir dose, with the highest value recorded for Cobra 26 F1 at 25 mL. This
improvement could be related to better physiological and structural fruit quality. The presence of 0.70% potassium,
16.3 mg kg™* calcium, 123 g L™ humic acids, and 8.3% organic matter in BioDeposit Elixir provides a plausible basis for
this response. Wicaksana et al. [19] specifically highlighted the importance of potassium and calcium in tomato fruit
quality and storage. However, because fruit mineral concentrations were not determined in the present study, the
improvement in shelf life cannot be directly attributed to any particular mineral element.

Blossom-end rot incidence decreased with increasing BioDeposit Elixir dose, with no significant variety x BioDeposit
Elixir dose interaction, and Petomech+ showed a higher incidence than Cobra 26 F1. Blossom-end rot is a physiological
disorder associated mainly with calcium homeostasis and various environmental factors. De Freitas et al. [20] showed
that its development is related to disturbances in fruit calcium status and several physiological factors. Topcu et al. [21]
also emphasized the importance of calcium homeostasis and water availability in the development of this disorder. In
the present study, the observed reduction with increasing application rate could therefore be associated with an overall
improvement in plant nutritional conditions, although a direct effect of calcium supplied by BioDeposit Elixir cannot be
demonstrated.

Finally, the economic analysis confirmed the advantage of the higher BioDeposit Elixir dose under the conditions of the
study. Net value increased with application rate under both price scenarios, and 25 mL 10 m™ generated the highest
net value for both varieties. Increasing the rate from 12 to 25 mL resulted in an additional net gain of 1.388 and 1.792
million XOF ha™* for Cobra 26 F1 at selling prices of 700 and 900 XOF kg™?, respectively, compared with 1.374 and 1.774
million XOF ha™* for Petomech+. This response was mainly attributable to the increase in yield, which offset the
additional fertilizer cost. These findings suggest that, under the conditions of this experiment, application rates above
the manufacturer's recommended rate of 12 mL 10 m™2 provided greater economic value. This approach is consistent
with the growing interest in jointly evaluating the agronomic and economic performance of organic fertilizers [12].

5 CONCLUSION

This study evaluated the effects of different BioDeposit Elixir doses on the agronomic, phenological, yield, postharvest,
and economic performance of two tomato varieties, Cobra 26 F1 and Petomech+. The results showed that plant
responses to BioDeposit Elixir depended on the dose applied and, for several traits, on the tomato variety. Overall, Cobra
26 F1 exhibited better performance, particularly in terms of plant growth, fruit diameter, yield, and shelf life. Among
the doses evaluated, 25 mL 10 m™ produced the best performance for most of the traits assessed. This dose also
generated the highest economic value for both varieties under both selling price scenarios, 700 and 900 XOF kg™*. These
findings indicate that, under the conditions of this experiment, doses higher than the manufacturer's recommended
dose of 12 mL 10 m™? resulted in greater agronomic and economic performance. However, 25 mL 10 m™? cannot yet be
considered a general optimum dose, as the study included only five doses and a limited range of experimental
conditions. Further trials involving a wider range of doses, multiple growing seasons and experimental sites, together
with an economic analysis incorporating all production costs, are required to determine the optimal agronomic and
economic dose of BioDeposit Elixir for tomato production.
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