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Agro-morphological characterization of two grape varieties (Aleatico and Bequignol) of vines [ Vitis vinifera] L. (Vitaceae)] in a nursery in Daloa (Côte d’Ivoire)



ABSTRACT
Context: The grapevine is a perennial plant belonging to the Vitaceae family, genus Vitis, and the species vinifera is the most widely cultivated. It is grown for both table grapes and grapes intended for winemaking. Africa remains marginal in the viticulture sector, particularly in equatorial and tropical zones where climatic conditions limit grapevine cultivation. Viticulture is very underdeveloped in Côte d'Ivoire. This study was conducted in the Haut-Sassandra region.
Objective: To evaluate the agro-morphological parameters of two grape varieties in the Daloa region in order to identify the variety best suited to the pedoclimatic conditions.
Methodology: For this purpose, a nursery of the two grape varieties was set up, it consisted of two elementary plots of 200 polyethylene bags, 100 for each grape variety.
Results: The results showed that the Aleatico grape variety has a higher, more homogeneous, late budding percentage with larger leaves, while the Bequignol grape variety is distinguished by early and irregular budding with smaller leaves.
Conclusion: The Aleatico grape variety is the most suited to the conditions of the region.
Key words: Agro-morphological, Grape varieties, Vitis vinifera, Vitaceae
1. [bookmark: _Toc195022861][bookmark: _Toc74309033]
INTRODUCTION
[bookmark: _Toc74309034]The grapevine is a perennial plant belonging to the Vitaceae family, genus Vitis, and in most cases, the cultivated species is Vitis vinifera, hence its name (Keller, 2020). It is cultivated for both table grapes and grapes intended for winemaking. In their natural state, grapevines are climbing shrubs, resembling lianas, with tendrils that facilitate their attachment to supports. The species Vitis vinifera contains numerous grape varieties, which in the case of the grapevine are called varietals (Houel, 2011) . The total area of the world's vineyards was estimated at 7.1 million hectares in 2023 (OIV , 2024). Geographical distribution remains dominated by Europe, which accounts for nearly half of the world's vineyard area, followed by Asia and the Americas. Africa remains marginal in this sector, particularly in equatorial and tropical zones where climatic conditions limit vine cultivation (Van Leeuwen et al., 2024). Only South Africa ranks among the top ten global wine producers. The country has approximately 125,000 hectares of vineyards and produces an average of 10 million hectoliters of wine per year, placing it 8th in the world (OIV, 2024).
Various attempts to introduce this crop into certain regions of Africa have failed due to its sensitivity to the different temperature variations of tropical and subtropical regions (Gael, 2013).
Côte d'Ivoire remains primarily a consumer market. Ivorian wine imports reached over $60 million in 2023 , making the country one of the leading markets in West Africa (USDA, 2024). This growth is driven by urbanization, the rise of the middle class, and the diversification of dietary habits.
Viticulture could represent a significant employment opportunity and a source of income given the growing demand for wine products in Côte d'Ivoire. However, the country struggles to develop its wine industry due to challenging soil and climate conditions. While some studies have been conducted in this context, few focus on the adaptation of grape varieties to the region. This study falls within the framework of sustainable agriculture and aims to evaluate the agro-morphological parameters of two grape varieties in the Daloa region.










2

[bookmark: _Toc74309054][bookmark: _Toc195022862][bookmark: _Toc104207752]2. MATERIALS AND METHODS
[bookmark: _Toc104207739][bookmark: _Toc195022864]2.1. Location of the study site
 This study was carried out at the experimental site of the Jean Lorougnon Guédé University in the Centre-West of Côte d'Ivoire, specifically in the city of Daloa. Located at the transition between the southern forest areas and the northern savannas, Daloa benefits from a humid tropical climate characterized by a long rainy season and a short dry season marked by the influence of the harmattan .
2.2. Plant material
The plant material consisted of vine cuttings of the Béquignol (lambrusque) and Aléatico varieties, both originating from Bordeaux (France). The cuttings were first cultivated on the experimental plot at Nangui Abrogoua University for vegetative propagation (Figure 1).
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[bookmark: _Toc83850701][bookmark: _Toc136748909]Figure 1. Vine cuttings 
A: Aleatico grape varieties and B: Bequignol grape varieties
[bookmark: _Toc83850756][bookmark: _Toc195022866]2.3. Methods
2.3.1. Establishment of crops
The study was conducted in a semi-controlled environment measuring 25 m² and 3.30 m high. The average temperature recorded under this setup was 33°C. The vegetative propagation method used was cuttings. This consisted of planting cuttings (vines or shoots) in perforated rectangular polyethylene bags measuring 30 cm long and 28 cm wide. The substrate was composed of a mixture of topsoil (1/2) and chicken manure (1/2) with a pH of 6.7. The cuttings used were 0.3 cm in diameter and 15 cm long; one cutting was placed in each bag. During this phase, the cuttings were watered with tap water (250 ml) every three days.
2.3.2. Experimental setup
The experimental setup used for establishing the nursery consisted of two basic plots of 200 polyethylene bags each, 100 for each grape variety. These plots, 3.5 m long and 1 m wide, were spaced 1 m apart. Each plot was composed of five rows of 20 bags spaced 0.18 m apart.
2.3.3. Evaluation of the agro-morphological parameters of plants in the nursery
Two weeks after sowing the cuttings, the influence of the grape variety on the agro-morphological parameters was evaluated through the percentage of budburst (PD), time required to obtain 50 % of the germination capacity (T50), the average budburst time (TMD), the budburst index (ID), the day of peak (JP), the budburst delay (DLD), the budburst duration (DG) and the average daily budburst (MDD).
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· T50 (in days) or time required to obtain 50% of the breaking-up capacity
The T50 (in days) or time required to obtain 50% of the breaking-up capacity was calculated using the formula of Farooq et al (2005 ) modified and adapted to our study.

T50 (days) = ( Pg /2 – Pg1 ) x (T1-T2) / (Pg1 - Pg2 ) + T1

Pg = final % of cuttings that have budded; Pg1 = % of cuttings that budded slightly before Pg /2 ; Pg2 = % of cuttings that budded slightly after Pg /2; T1 = number of days corresponding to Pg1 ; T2 = number of days corresponding to Pg2 ; T50 = number of days corresponding to Pg / 2

· Average time for budburst
The average time of budburst was calculated using Labouriau 's formula , 1983, modified and adapted to our study.
TMG = Ʃn.Jn / N (j)

n is the number of cuttings that sprouted on day J ; Jn is the number of days after sowing to have n cuttings bud; N is the total number of cuttings that have budded ( Labouriau , 1983).

· Budbreak index
The breaking-in index was calculated using Kader's 2005 formula, modified and adapted to our study.
IG = N1/J1 + N2/J2 +…. .+ Ni/Ji
Ni represents the number of cuttings that have budded on the ith day J ;
Ji is the number of days after sowing to have Ni cuttings budded.

· Peak day
Peak day (JPIC) = Day when the budburst index is at its maximum
· Bursting time (DLD)
The germination period is the time elapsed between the sowing date and the date of the first bud break.
· Break-in period (DD)
The total breaking-in period is the time between the date of the first breaking-in and the date of the end of the breaking-in process. 
· Average daily breaking-in (AJD)
It was evaluated according to Osborne and Nercer (1993), MJD is equal to the Percentage of final breaking/number of days to final breaking.

2.3.4 Evaluation of plant growth parameters in the nursery
The width (LAF), length (LOF) of leaves, plant height (HP), collar diameter (DC), and root length (LR) of nursery-grown plants were assessed by measuring every five days using a tape measure. The number of leaves (NF) and roots (NR) produced was assessed by counting.
Regarding the number (NR) and length of roots (LR), these parameters were evaluated on the 30th day .
[bookmark: _Toc83850764][bookmark: _Toc195022872]2.4 Statistical analyses 
Statistical analyses were performed using SPSS software. One- or two-way analysis of variance (ANOVA) was conducted on all evaluated parameters. When this analysis revealed a difference between the means, the Newman- Keuls test was performed to separate the means at the 5% significance level.

3-RESULTS
[bookmark: _Toc195022875]3.1. Effect of grape variety on the agro-morphological parameters of vine nurseries



Table 1 presents the results of the budburst parameters for the two grape varieties planted in the nursery. The analysis showed that the variety did not influence the percentage of budburst, the average budburst time, the budburst index, the day of peak budburst, or the average daily budburst rate. However, it did influence the budburst delay, the T50 time required to reach 50% of budburst capacity, and the budburst duration. The Bequignol variety exhibited the shortest time required to reach 50% of budburst capacity (8 days), while it took approximately 13 days for the Aléatico variety . The Bequignol variety also exhibited the shortest budburst duration (15 days after sowing), while it took 19 days for the Aléatico variety .
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Table 1. Average values of budburst parameters according to grape variety
	GRAPE VARIETIES
	PD
	T50
	TMD
	ID
	JP
	DLD
	DD
	MJD

	Beq
	88.5 ± 2.05 b
	9 ± 1 a
	9.33 ± 1.53 a
	9.09 ± 1.48 a
	7.33 ± 1.15 a
	5.67 ± 0.58 a
	15.67 ± 1.53 a
	5.7 ± 0.69 a

	Alea
	92.1 ± 3.12 a
	12.33 ± 1.53 b
	11 ± 2.65 a
	8.17 ± 1.31 a
	8 ± 1 a
	6.33 ± 0.58 a
	19 ± 1 b
	4.86 ± 0.41 a

	F
	1,132
	0.727
	1.6
	0.125
	0.308
	0
	0.727
	0.998

	P
	0.016
	0.034
	0.398
	0.464
	0.492
	0.23
	0.034
	0.146







Means followed by the same letter are not significantly different (Newman- Keuls test at the 5% threshold).
PD: percentage of breaking-in, T50: time required to reach 50% of breaking-in capacity (in days), TMD: average breaking-in time, ID: breaking-in index, JP: peak day, DLD: breaking-in delay, DD: breaking-in duration, and MJD: average daily breaking-in time





3.2 Evaluation of plant growth parameters in the nursery
Table 2 presents the results of the growth parameters of the two grape varieties planted in the nursery. The analysis showed that the grape variety did not influence the growth rate, the diameter at the collar, the number and length of roots, or the length of leaves, but it did influence the number of leaves produced and the width of the leaves. The Bequignol variety produced the greatest number of leaves produced (21.53) compared to 17.47 for the Aléatico variety , while the Aléatico variety produced the widest leaves (12.50 cm) compared to 6.16 cm. for the Bequignol grape variety .


Table 2. Average values of growth parameters according to grape variety
	Grape variety
	HP
	NF
	LAF
	LOF
	DC
	NR
	LR

	Alea
	22.49 ± 6.84 a
	17.47 ± 5.34 b
	12.50 ± 1.92 a
	8.38 ± 1.25 a
	5.73 ± 2.01 a
	20.25 ± 2.50 a
	8.62 ± 1.18 a

	Beq
	24.10 ± 7.52 a
	21.53 ± 7.16 a
	6.16 ± 1.28 b
	8.06 ± 1.17 a
	6.34 ± 0.97 a
	20 ± 3.74 a
	10.15 ± 1.97 a

	F
	0.251
	3,597
	4,223
	1,319
	36.71
	0.287
	2.56

	P
	0.39
	0.016
	0.0001
	0.431
	0.141
	0.915
	0.232








Means followed by the same letter are not significantly different (Newman- Keuls test at the 5% threshold).
HP plant height, NF number of leaves, LAF and LOF leaf width and length, DC diameter at the base of the stem, NR and LR number and length of roots



4- Discussion
Comparative analysis of germination parameters for the Bequignol and Aleatico grape varieties reveals significant differences in certain indicators. The percentage of budburst (PB) is higher in Aleatico (92.1%) than in Bequignol (88.5%), indicating better overall budburst performance. This finding aligns with the work of Kouamé et al. (2025), who demonstrated that germination rate is a relevant indicator combining total germination and germination speed, allowing for an assessment of seed vigor.
Regarding the time required to reach 50% budburst (T50), the analysis revealed a greater timeframe for the Bequignol variety (9 days) compared to the Aleatico variety (12.33 days). This could be explained by the fact that the Bequignol variety is better adapted to the climatic conditions of the study area.
Conversely, Aleatico exhibits a higher budburst rate and a longer budburst period, which could promote a more uniform nursery with vigorous plants a desirable criterion in agronomy. Indeed, according to Cherif (2018), germination rate is a crucial parameter, as it allows for the rapid production of seedlings.
Budburst duration (DD) was longer for Aleatico (19 days) than for Bequignol (15.67 days), indicating a more staggered emergence period. Indeed, according to the FAO (2004), this could expose the seeds to risks related to environmental conditions (rot, pests). Furthermore, the work of Cherif (2018) demonstrated the importance of adapting varietal selection to growing conditions and production objectives. Budburst index (DI), peak day (PD), and average daily budburst (ADB) did not show significant differences between the two varieties. This suggests that the two varieties have comparable physiological qualities.
Analysis of the morphological parameters of the Aleatico and Bequignol grape varieties revealed significant differences in certain growth traits. Plant height (PH) did not show a significant difference, suggesting that the two varieties exhibit comparable initial vigor in terms of growth (Wang et al., 2026).
On the other hand, the number of leaves (NF) is significantly higher in Bequignol (21.53) than in Aleatico (17.47), indicating a better capacity for leaf development, which reflects a good adaptation to the climatic conditions of the study area.
This result is consistent with the observations of Taiz and Zeiger (2011), who emphasize that the number of leaves is a direct indicator of photosynthesis and future productivity.
Aleatico has wider leaves (12.50 cm) than Bequignol (6.16 cm). This characteristic may promote more efficient light interception and better carbon assimilation, as reported by Lambers and al. (2008). However, leaf length (LOF) and collar diameter (DC) do not differ significantly between the two grape varieties.

CONCLUSION
Our study concluded that the Bequignol grape variety exhibits rapid emergence and good leaf density, while Aleatico proved more effective in terms of complete germination and optimized light interception. For viticultural practices in our study area, Aleatico is the recommended variety due to these performance characteristics.
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