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Introduction:-

Vegetable farming is an important income-generating activity in Togo (Banito et al., 2015). Among Vegetable
crops, tomato is one of the most widely grown fruit vegetables and its demand continues to grow over the years
(Kanda et al., 2014). After potato, this crop is the second most consumed fresh or processed vegetable in the world
according to the INRA study (Goka et al., 2023). World tomato production was 177 million tonnes in 2016 with an
average yield of 37 tonnes/ha according to FAQO statistics (Goka et al., 2023). From a dietary and nutritional point of
view, tomatoes are rich in vitamins C and lycopene, which are antioxidants (Boumendjel et al., 2012).

In Togo, tomato adapts to all types of soil and is grown throughout the country (Konfe et al., 2019). Unfortunately,
this crop is subject to many constraints that lead to significant yield reductions (Bamazi et al., 2022;Banito et al.,
2021). One of the main constraints is the absence of high yielding varieties adapted to local production conditions
(Garane et al., 2019;Coulibaly et al., 2019).

In Togo, the availability of improved tomato genotypes is still in an embryonic state, thus requires special attention.
To satisfy an ever-growing demand in tomatoes throughout the year, the use of new high-yielding tomato genotypes,
adapted to environmental and socio-economic conditions, is recommended(Camara et al., 2013;Sawadogo et al.,
2015). For this purpose, six new tomato genotypes have been introduced in order to improve yield and production of
tomato in Togo. In order to popularize these new genotypes and make it accessible to the population, there is need to
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evaluate its performance under our local conditions. The main objective of this study is to improve tomato
productivity in Togo. The specific objectives are to evaluate the agro-morphological performance of the six
genotypes and evaluate the yield component of the six genotypes.

Materials and Methods:-

Experimental site

The study was carried out in the Experimental Station for Ecole Superieure d’Agronomie, University of
Lome(ESA/UL), this station is characterized by an equatorial Guinean climate with a bimodal pluviometric regime
and an average annual rainfall of 2000 mm. The soil is ferrallitic with a PH of 7.73 and has a low rate of organic
matter with a slope of 1% (Kintché et al., 2015).

Plant materials

The vegetative material comprises of 8 genotypes of which 6 genotypes (IVF 328, IVF 691, IVF 3349, IVF 3350,
IVF 5248 et 1VF5315) obtained from the Togo Industries Group (T1G), introduce in Togo for production, and 2 elite
varieties commonly grow in Togo (Mongal-F1 et TLCV-15).

A quantity of 300 seeds was randomly selected from the seed lots of each genotype. The seeds were introduce into
envelopes and placed at room temperature for a period of 3 days after which sowing were conducted. This was done
in order to rise the seeds dormancy, seed previously placed in a refrigerator at 4°C.

Nursery bed

A nursery bed was raised on field by performing deep ploughing to loosen the soil and J-Furadan (Carbofuran 3%
G) was introduced in the soil to fight against nematodes. Soil fertility was improve using organic fertiliser after
which a seedling bed of 6m/1.2m was raised. Sowing lines were designed perpendicular to the bed separated from
each other by 20 cm. Each genotype was sown in 3 lines, making a total of 24 lines on the bed.A shade has been
installed to prevent the sunlight and drops of rainwater to destroy the seedlings.- AGRO COMET fungicide
treatment (Metalaxyl 120 g/Kg / Copper Oxide 600 g/Kg) was applied against damping-off 10 days after sowing and
insecticide treatment (EMACOT 19 EC) was used against leaf miners 14 days after sowing. Watering was done
morning at 7am and evening at 5PM, weeding was conducted every week. Germinated seeds were recorded every
days from the third days after sowing till the 7" days after sowing. Germination percentage was accessed using the
following formula(Coulibaly et al., 2019) :

G= NGS X 100
~ TNS

Where: G (%) = Percentage of Germination; NGS= Number of germinated seeds; TNS= Total number of seeds.

Experimental design, planting and maintenance

The experimental design was a randomized complete block design with 4 replications and repeated(Garane et al.,
2019) during raining season (May-August) and dry season (December-March). Each replication had 8 plots
representing the genotypes. The dimension of a plot was of 7.2m? (6m x 1.2m) with 4cm width, on which 21 days
old seedlings were transplanted on a rate of 0.8m x 0.4m, 22 seedlings per plot. Distance between plots was 0.4m,
and between replication was 0.7m.Organic manure was applied on each plot 2 weeks before transplanting and urea
was applied at the rate of 5g per plant, 30 days after transplanting(Moreno et al., 2010 and Coulibaly et al., 2019).

Data assessment

Six agro-morphological character were collected on 8 plants per plots. These are the plant height during flowering,
when 50% of plants flowered on a plot; the leaf length at flowering; the number of leaf per plant; the number of
leaflet per leaf; the basal stem width; and the fruit size.In order to access the yield component, the number of fruit
per plant and fruit weight was measured.The software SPSS 21.1 was used to perform the Analysis of variance
(ANOVA) (P<5%) and mean comparison with Ducan test.

Result:-

Germination rate of the seeds

Figure 1 display the germination rate of seeds from 8 genotypes, 7 days after sowing. Germination rate varies from
24% to 100% for TLCV-15 and IVF 3349 respectively. The genotypes from Togo Industries groups had a
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germination rate greater than 80%. IVF 5315 (96 %), IVF 691 (93 %) and IVF 3349 (100 %) had higher
performance compared to local genotype Mongal F1 and TLCV-15 with 91 % and 24 % respectively.

Figure 1 also showed evolution of the germination rate over the 7 days after sowing. Germination started 3 days
after sowing for IVF 5315, IVF 3349, IVF 5248, IVF 3350, Mongal F1, IVF 691 and IVF 328 with germination rate
of 70 %, 50 %, 42 %, 40 %, 25 %, 20 % et 15 % respectively. 10% of the seeds from TLCV-15 germinated the 5"
day after sowin%;1 and maximal germination of 25% was obtain the 8" day, while 100% of IVF 3349 seeds

germinated the 4" day.
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Figure 1:- Germination rate of tomato genotype seeds.

Flower bud initiation, flowering and fruit development

Table 1 showed that on the 15" day after transplanting, the flower buds of TLCV-15 plants appeared while that of
IVF 5315 appeared on the 21st day. Flowering was done on the 20" day for the TLCV-15 and on the 30" day for the
IVF 5315. The fruitdevelopment started on the 27" day for TLCV-15 and on the 40"day for the IVF 5315 and IVF
5248. The fruit begin to ripen on the 48" day for the TLCV-15 and at the 64™JAR for the IVF 691 genotype.

Table 1:- Days to Flower bud initiation, flowering, fruit development and maturity.

Genotypes Days after transplanting
Flower bud Flowering Fruit development Fruit maturity

Mongal F1 16a 22 a 33a 52Db
IVF 328 17a 23a 34a 54 b
IVF 691 20a 27 a 39hb 64 c
IVF 3349 18a 25a 36b 60 c
IVF 3350 19a 25a 38b 39¢c
IVF 5248 20a 27a 40 b 60 c
IVF 5315 2la 30a 40 b 62 c
TLCV-15 15a 20a 27a 48 a
F 12,825 9,185 7,255 5,966
P 0,418 0,074 0,025 0,015

Meansfollowed by the same letter in a column are not significantly different from each other at 0.05 level.

Agro-morphological performance of height tomato genotypes

Statistical analysis showed variability among genotypes for all agro-morphological variable. The number of leaf per
plant varied moderately from 11.62 to 15.73 for Mongal F1 and TLCV-15 respectively. As for the basal stem width,
it varied from 51.46cm with TLCV-15 to 66.34cm with IVF 328 genotype. The results of the analysis of variance
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showed that there is no significant difference between the height of the plants of IVF 3349, IVF 3350, IVF 691 and
Mongal F1 genotypes. The number of leaflets per leaf varied significantly from 21 leaflets per leaf to 17 leaflets per
leaf for the IVF 5248 and (TLCV-15 and IVF 328) respectively.

Results in Table 2 showed no significant difference in basal stem width from IVF 328, IVF 3349, IVF 3350, IVF
5315, IVF 691 and TLCV-15. However, the basal stem width of Mongal F1 is statistically larger. The height of IVF
328, IVF 3350 and Mongal F1 plants are significantly higher than that of TLCV-15 with average height of 66.34cm,
65.92 cm 65.80 cm and 51.46 cm respectively.

Yield component of height tomato genotypes

Results from analysis of variance showed in Table 3 revealed that the number of fruit per plant of IVF 328 is
significantly higher with approximately 14 fruits per plant. The number of fruit per plant of IVF 3349, IVVF 3350,
IVF 5315 and IVF 691 are statistically identical. The lowest number of fruit per plant was obtained by the IVF 691
genotype (about 9 fruits). The results reveal that TLCV-15 has the smallest circumference of fruit while Mongal F1
has the largest circumference with 14.43 cm and 18.38 cm respectively. Fruit length results varied significantly and
ranged from 6.25 cm (IVF 3348 and IVVF 691) to 4.54 (Mongal F1). The heaviest fruit weight is obtained by Mongal
(87.23 g) followed by IVF 3349 (66.9 g), IVF 691 (66.28 g) and IVF 3350 (64.94 g).The lightest weight are
displayed by IVF 5248 (56.48 g), IVF 5315 (55.19 g) and TLCV-15 (49.75 g). The results in Table 3 also showed
that the yields in ton/ha varied significantly from 12.24 t/ha to 26.28 t/ha for IVF 328 and IVF 691 respectively.
Analysis of variance showed that the yield of IVF 328 and Mongal F1 are statistically identical. Figure 2 shows the
fruit shape of each genotype, the fruit of Mongal F1 had a flattened shape, those from Togo Industries grouphave a
tall and rounded shape, and that of the TLCV-15 genotype have a cylindrical shape.

Table 2:- Agro-morphological parameters of the tomato genotypes.

Genotypes | Leaf number Leaflet number Leaf length (cm) | Basal stem | Plant height (cm)
per plant per per plant width(cm)
IVF 328 11,93 +0,25 ab 17,65+0,82 a 35,05+1,03b 3,32+0,08 a 66,34+ 1,14 ¢
IVF 3349 12,03 £ 0,27 ab 19,77 £ 0,93 ab 37,19+125b 3,55+0,07ab | 59,39+1,09b
IVF 3350 13,08 +£0,23 b 18,47 £ 0,83 ab 38,17+1,29b 3,5+ 0,08 ab 65,92 +1,93 ¢
IVF 5248 12,73+0,35b 21,12+0,86 b 35,7+1,32b 3,35+0,1a 60,41 + 1,71 bc
IVF 5315 11,95+ 0,25 ab 19,67 +0,7a 37,27+1,35b 3,32+0,07 a 58,61+149b
IVF 691 12,17+ 0,25 ab 17,53+ 0,77 ab 36,82+ 155hb 3,25+0,08 a 60,33 + 1,79 bc
Mongal F1 | 15,73+0,25¢ 19,45 + 0,63 ab 37,96 +1,29b 3,72+0,11b 65,8+1,83¢C
TLCV-15 11,62+042a 17+0,82a 28,87 1,43 a 347+011ab |51,46+1,88a
F 17,325 3,055 5,205 2,946 9,119
P 0,000 0,004 0,000 0,005 0,000

Meansfollowed by the same letter in a column are not significantly different from each other at 0.05 level.

Table 3:- Yield componentsof thetomato genotypes.

Genotype Fruit number per plant | Fruit circonference | Fruit length (cm) | Fruit weight (g) | Yield (t/ha)
(cm)
IVF 328 147+£0,82b 1452 £ 0,14 ¢ 5,94 + 0,06 cde 62,99+ 177D 26,28d
IVF 3349 10,82 £ 0,68 a 14,29 +0,14 bc 6,13 + 0,06 de 66,9+2,28D 20,23 ¢
IVF 3350 11,15+0,29a 14,72 +0,15¢ 6,25+01e 64,94+145D 17,88 b
IVF 5248 12,23 £ 0,87 ab 13,93 + 0,10 abc 5,81+0,09¢c 56,48 + 1,83 a 19,39 ¢
IVF 5315 10,85+0,82a 13,72 +0,18 ab 5,85+ 0,07 cd 55,19+183a 1542 b
IVF 691 9,95+0,77a 14,72 £0,23 ¢ 6,25+ 0,98 ¢ 66,28 + 2,58 b 12,24 a
Mongal F1 | 12,55 + 0,38 ab 18,38 £+ 0,28 d 454+0,09a 87,23+4,43¢c 26,07 d
TLCV-15 12,55 + 0,84 ab 1343+0,14a 553+0,09b 49,75+121a 19,71 ¢
F 3,251 57,366 42,022 23,44 17
P 0,002 0,000 0,000 0,000 0,001

Meansfollowed by the same letter in a column are not significantly different from each other at 0.05 level.
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Genotype: Mongal F1 Genotype: Mongal F1 Genotype: IVF 328 Genotype: IVF 691 Genotype: IVF 3349
Fruit shape: flat and Fruit shape: flat and Fruit shape: high and Fruit shape: high and Fruit shape: high and
round round rounded rounded rounded

Genotype: IVF 5248

Genotype: IVF 3350
Frult shape: high and Frult shape: high and Fruit shape: high and Fruit shape: cyllindrical Fruit shape: cyllindncal
rounded rounded rounded \

Figure 2:- Fruit shape of the tomato genotypes.

Genotype: IVF 5315 Genotype: TLCV 15 Genotype: TLCV 15

Correlation among variables

In order to access relationships between the variable studied, a Pearson correlation matrix was generated. The agro-
morphological variable showed positive and significant correlation between fruit size and fruit weight (0.89),
Number of leaflet perplant and leaf length (0.67), leaf length and basal stem width (0.60), leaf length and plant
height (0.76), basal stem width and plant height (0.57)(table 4).

Table 4:- Correlation matrixbetween studied variables.

Paramétre Fruit size | Fruit Fruit Number | Leaf Basal Plant Fruit
(cm) length | weight | leaflet/ | length | stem height number/
(cm) (9) plant (cm) width (cm) plant
(cm)

Fruit size (cm) 1

Fruit length (cm) -0,19 1

Fruit weight (g) 0,89 0,08 1

Number leaflet/plant | 0,04 -0,038 | ,02 1

Leaf length (cm) 0,23 0,05 0,24 067 |1

Basal stem with (cm) | 0,18 -0,12 | 0,16 0,44 0,607 |1

Plant height (cm) 0,30 0,02 0,27 0,45 0,76 | 057" |1

Fruit number/plant 0,08 0,01 0,09 -0,03 0,12 0,15 0,23 1

*: Significant at 0.05 level, **: Significant at 0.01 level.

Discussion:-

The results obtained show a low but significant variability in the number of leaf, basal stem width and the plant
height, although theleaf length and basal stem width of these six genotypes are statistically identical. Concerning the
plant phenology, results show early and semi early genotypes based on to the time to fruit development and fruit
maturity. None of the new genotypes where early compared to Mongal F1 and TLCV-15.These results are similar to
that of ( Fondio et al., 2013;Coulibaly et al., 2019) who evaluated the agronomic performances of tomato
varieties. They also emphasis that variability observed in relation to the vegetative development depends not only on
the genetic of each varieties but is also affected by environmental conditions such as soil, climate and others. Also
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from flowering to ripening of the fruits, several physiological and biochemical phenomena can influence the
development of the plant, among which the mobilization of mineral elements for the floral initiation and the filling
of the fruits. The ability of each genotype to draw mineral elements and water and then to make them available to
the plant organs are under the environmental factors and can affect flowering and fruits development(Sawadogo et
al., 2015,Coulibaly et al., 2019;Salim et al., 2020)

A significant variability was observed among genotypes in the estimation of the number of fruit per plant, the fruit
circumference and the fruit weight.Regarding the yield, IVF 328 and Mongal F1 genotypes had the best
performance.lVVF 328 genotype produced more fruit than all the other genotypes, and Mongal F1 recorded the best
weight per fruit. Siméon et al. (2021)Demonstrated that tomato fruit weight is pecific to each variety. According to
FAOSTAT statistics in 2016, the world tomato production was 25 tons/ha and 10 tons/ha in the Southern Sahara. In
this study, only IVF 328 and Mongal F1, with yields of 26.28 and 26.07 tonnes/ha respectively, are significantly
higher than the world estimate.Although the other genotypes also yield greater than 10 tons/ha(Garane et al.,
2019;Bhattarai et al., 2018). Several positive and significant correlation were observed among variable, the highest
was between the fruit size and the fruit weight, thus it is recommended to base selection of heavy fruits on its size.
These was also mentioned by Camara et al. (2013)and Terzopoulos and Bebeli(2010)on different varieties of
tomatoes.

The pedoclimatic conditions affect tomato production, when the temperature is between 12 and 18°C, the number of
fruit per plant increases, whereas if the temperature is above 18°C, the number of fruit per plant decreases
considerably. Studies have shown that cultivation techniques and the water system strongly influence tomato yield.
Yield variability within genotypes may also be related to the leaf susceptibility to pest and diseases.Garane et al.
(2019)explained that species of fungi of the genera Fusarium, Cladosporium, Colletotrichum, Curvuaria,
Melanospora and Phoma present in on the fields can cause low yield in tomato production.

Conclusion:-

Agronomic performance of the 6 genotypes gives a high germination rate greater than 80% 7 days after sowing. This
genotypes have significantly better agro-morphological performance than the local genotypes with a yield of 26
tons/ha for the IVF 328 genotype. The introduced genotypes are adapted to the pedoclimatic conditions. Studies on
other agro-ecological sites are desirable for a better knowledge of the adaptability of these genotypes.
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