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Abstract

A study was conducted with 36 tomato germplasm [PGRC (19), The Neth-
erlands (7), Japan (2), and Bangladesh (9)] with 3 check varieties in the
research field of the Olericulture Division of Horticulture Research Centre
(HRC), Bangladesh Agricultural Research Institute (BARI), Gazipur during
the winter season of 2022-23 to identify promising tomato breeding
germplasm. All the germplasm showed differences in most of the parameters
studied. Considerable variation was observed for fruit yield per hectare var-
ied from 39 to 144 tons, while the highest fruit yield per hectare was har-
vested from the germplasm viz., BD 7759B, BD 7757, BD 7751, BD 7301,
QM, BD 7759A, BD 7762, QF, BD 7753, BD 8886, BD 10351, NL-1A, SLA-
19. The number of locules, total soluble solids (TSS) and plant height at last
harvest varied from 2 to 6.6, 2.6 to 5.9%, and 66 to 154cm, respectively. The
TYLCV infection (%) and leaf-sucking pest infestation (%) were observed
with a 1 to 20% range in the field condition in both cases. So, we can select
that germplasm has zero per cent infestation. Considering the plant growth
habit, earliness, different yield contributing horticultural traits, virus and
pest infestation thirteen germplasm viz., BD 7759B, BD 7757, BD 7751, BD
7301, QM, BD 7759A, BD 7762, QF, BD 7753, BD 8886, BD 10351, NL-1A,
SLA-19 were selected as breeding materials for further tomato improvement
program.
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1. Introduction

Tomato (Solanum Iycopersicum) is the second most important world consumable
vegetable after potatoes, ranks first among the processing crops [1] and belongs
to the Solanaceae family [2]. It is one of the most important vegetables in Bangla-
desh. Its demand is increasing day by day in our country. However, its national
average yield is 15.17 t/ha, which is very low compared to other tomato-growing
countries due to a lack of high-yielding tomato varieties. They are nutritious and
contain vitamins A, B, and C, iron, and phosphorus [3]. They also contain anti-
oxidants like carotenes, ascorbic acid, and phenolic compounds which help to
prevent some diseases [4]. As it is a relatively short-duration crop and gives a high
yield, it is economically attractive and the area under cultivation is increasing
daily. Moreover, tomatoes contribute to a healthy, well-balanced diet and are rich
in minerals, essential amino acids, sugars, and dietary fibers. Tomato fruits are
consumed fresh in salads or cooked in sauces, soup, and meat or fish dishes [5]. It
is rich in a plethora of natural antioxidants and bioactive compounds. The regular
ingestion of an adequate amount of fresh tomatoes or processed tomato products
has been inversely correlated with the development of widespread human diseases
[6].

This protective effect has been mainly attributed to the carotenoid constituents
of the fruits, particularly lycopene and beta-carotene, which act as antioxidants in
detoxifying free radicals [7].

It is reported that both fresh and processed tomatoes constitute significant
amounts of the produced vegetable crops. In addition to the large production val-
ues, the tomato is an important source of antioxidant intake. The essential phyto-
nutrients found in the tomato fruit are lycopene, S-carotene, a-tocopherol, poly-
phenols, and ascorbic acid, and antioxidant activity depends on the cultivar, en-
vironmental parameters, and method of production and processing. The ripe to-
matoes have important outside quality characteristics: uniform size, red colour,
and good aroma and texture, but these external qualities do not reflect perfectly
the nutritional content.

Bangladesh Agricultural Research Institute (BARI) has developed a good num-
ber of tomato varieties. Since farmers’ and consumers’ preferences have diverged,
more tomato varieties need to be developed. Germplasm collection and evaluation
is the first and continuous process to develop a new tomato variety. As part of this
activity, BARI has collected some tomato germplasm from Plant Genetic Re-
sources Center (PGRC) of BARI, The Netherlands, Japan and local sources.
Therefore, the study was undertaken to evaluate the performance of the collected

36 tomato germplasm for selecting superior breeding materials.

2. Materials and Methods
2.1. Experimental Site

The experiment was conducted at the Olericulture Division of Horticulture Re-
search Centre, Bangladesh Agricultural Research Institute, Bangladesh. The
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experimental field was at the sub-tropical region of 23.9920°N Latitude and
90.4125°E Longitudes having an elevation of 8.2 m from sea level.

2.2. Treatments and Plant Materials

Thirty nine tomato germplasm/varieties [PGRC (19), The Netherlands (7), Japan
(2), and Bangladesh (9) and 3 check varieties] were incorporated in this study. The
39 tomato germplasm/varieties seeds were sown on the polypot on 01 October
2022. Thirty days old seedlings were transplanted in the main field on 01 Novem-
ber 2022.

2.3. Land Preparation and Fertilization

The experiment was laid out in a Randomized Complete Block design with three
replications. The unit plot size was 5.0 x 1.0m, maintaining 60 x 50 cm spacing
and a 0.5m drain. The experimental area was enriched with organic manure, Ni-
trogen, Phosphorus, Potassium, Sulphur, Zinc and Boron @ 3,000, 250, 90, 125,
20, 3 and 2 kg/ha, correspondingly. One-third of the organic manure, 50% Phos-
phorus and full of Sulphur, Zinc and Boron were incorporated for the period of
last land-dwelling preparation. The rest of the organic fertilizer Phosphorus and
1/3 of Potassium were applied as basal in the pit. The organic manure plays an
important role towards plant growth and development [8]. The entire quantity of
Nitrogen and the rest of the Potassium were applied in three equal portions be-
ginning 20 days after transplanting. The remaining three portions were fertilized
at 20, 40 and 60 days after transplanting. The intercultural operations (weeding,

irrigation, etc.) were done as and when necessary.

2.4. Air Temperatures and Precipitation of the Experimental Area

Data for the monthly temperatures (*C) and precipitation (cm) were measured
during the experimental period. The average maximum and minimum tempera-

tures and precipitation (cm) are shown in Figure 1.

Monthly average air temperature (°c) and precipitation (cm)
of the experimental area

35 10.00
30 8.00
25
20 6.00
15 4.00
10

5 2.00

0 0.00

Oct (2022) Nov (2022) Dec (2022) Jan (2023) Feb (2023) Mar (2023)
I Temp (HIgh) -C mm Temp (Low) °C === Precipitation (cm)
Figure 1. Air temperatures and precipitation of the experimental area.
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2.5. Data Collection and Statistical Analysis

Data on days to 1** harvest, no. of flower cluster/plant, no. of fruit/ cluster, no. of
fruit/plant, single fruit wt. (g), fruit yield (kg/plant), fruit yield (t/ha), fruit length
(cm), fruit diameter (cm), pericarp thickness (cm), no. of locules, TSS (%), plant
height at last harvest (cm), TYLCV infection (%), leaf sucking pest (%) were rec-
orded from three randomly selected plants per plot. The information on different
characters was statistically analyzed. Plot means for 7 quantitative characters were
used for the statistical analysis. Statistical analyses were carried out using R 3.6.3

software.

3. Results and Discussion

Significant differences were observed among the 39 tomato germplasm/varieties
of tomato. The results of the experiment for different characters are presented in
Table 1. Days to first harvest varied ranged from 95 to 109 days. It indicated ear-
liness was observed among the tomato germplasm. The number of flower clusters
per plant and number of fruits per cluster also varied among the germplasm which
were 11 to 22 and 3.2 to 26, respectively. The number of fruit per plant and single
fruit weight were varied from 15 to 510 and 6.6 to 180 g. The variation in the
number of fruits per plant may be due to genetic differences among the
germplasm since they were grown under the same environmental conditions. The
finding is in agreement with Alam et al, 2010; Biswas et a/, 2016; and Gautam et
al, 2018. Ahmad also found the range of single fruit weight to be from 5.25 g to
43.38 g among 25 heat-tolerant germplasm, which supports the findings of the
present study [9]. The studies corroborate the findings of Agarwal e al [10], Mar-
bhal et al. [11], and Solieman et al. [12] (Tables 1 - 3).

Table 1. Days to 1* harvest, no. of flower cluster/pl, no. of fruit/ cluster, no. of fruit/ plant of 39 tomato germplasm/varieties.

Germplasm/Variety Days to 1* harvest No. of flower cluster/plant No. of fruit/ cluster No. of fruit/ plant
BD 7278 95 12.0 6.4 55
BD 7276 100 14.0 5.6 70
BD 7301 100 15.0 4.8 38
BD 7751 95 17.0 22.6 322
BD 7752 98 17.0 7.3 65
BD 7753 101 11.0 10.2 40
BD 7754 104 16.0 5.0 22
BD 7756 98 15.0 7.2 46
BD 7757 106 15.0 3.8 325
BD 7758 103 13.0 3.8 41

BD 7759A 103 13.0 4.3 55
BD 7759B 103 12.0 4.3 99
BD 7762 95 13.0 4.4 77
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BD 8886 103 16.0 5.4 41
BD 9776 105 17.0 6.5 30
BD 10321 102 15.0 5.2 42
BD 10351 101 13.0 5.0 58
BD 10949 103 16.0 6.5 50
BD 10951 99 17.0 7.8 42
NL-1A 98 18.0 26.0 510
NL-1 98 21.0 26.0 330
NL-2 99 22.0 25.0 65
NL-3 98 17.0 5.5 125
NL-4 99 16.0 6.3 205
NL-7 99 15.0 5.3 29
NL-8 104 15.0 5.0 15
JP-1 98 16.0 6.3 44
JP-2 99 15.0 6.3 25
QF 98 14.0 4.8 70
QM 101 14.0 4.4 67
SLA-19 99 16.0 7.4 45
SLA-24 104 14.0 3.2 70
SLA-26 102 19.0 9.0 36
SLA-27 109 17.0 5.6 46
SLA-33 106 15.0 4.8 27
SLA-35 106 15.0 3.8 35
BARI Tomato-2 98 15.0 4.4 22
BARI Tomato -11 98 16.0 10.0 196
BARI Tomato -15 102 15.0 5.0 22
Range 95 - 109 11-22 3.2-26 15-510
St. dev. 3.37 2.22 6.12 107.7
SE 0.54 0.36 0.98 17.3

St. dev. = Standard Deviation; SE = Standard Error.

The single fruit weight is important to evaluate the tomato germplasm, there
was significant variation was observed among the germplasm. The range of the
germplasm for single fruit weight was 6.6 - 180. The higher fruit weight germplasm
were NL-8 (180.0g), BD 7754 (145.5g), BARI Tomato-2 (136.4g), SLA-33 (122.2g),
BD 9776 (110.0g). The fruit yield per plant varied from 1.3 to 4.8 kg, while the
higher yielder germplasms were BD 7759B (4.8 kg), BD 7757 (4.3 kg), BD 7751
(4.1 kg), BD 7301 (4.0kg), QM (4.0 kg), BD 7759A (3.9 kg), BD 7762 (3.9 kg), QF
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(3.9 kg). A higher fruit yield per plant in some germplasm may be due to the pro-
duction of a higher number of fruits with a greater single fruit weight. The devel-
opment of fruit size depends on several factors such as the leaf-fruit ratio, genetic
and climatic factors, position in the plant and the branch, plant age, number of
seeds, and water and nutrient supply [13]. The fruit length, fruit diameter and
pericarp thickness also varied among the germplasm according to the size of the

fruit, which was 2.7 to 6.1 cm, 2.3 to 7.6 cm and 0.2 to 0.9 cm, respectively.

Table 2. Single fruit wt. (g), fruit yield (kg/pl), fruit yield (t/ha), fruit length (cm), fruit diameter (cm), of 39 tomato germplasm/varieties.

Germplasm/Variety Single fruit wt. (g) Fruit yield (kg/pl) Fruit length (cm) Fruit diameter (cm)
BD 7278 47.3 2.6 4.0 4.0
BD 7276 40.0 2.8 4.0 4.2
BD 7301 105.3 4.0 4.4 5.0
BD 7751 12.7 4.1 3.3 4.2
BD 7752 47.7 3.1 5.1 4.4
BD 7753 90.0 3.6 4.8 4.8
BD 7754 145.5 3.2 5.8 7.1
BD 7756 71.7 3.3 5.0 5.0
BD 7757 13.2 4.3 3.1 2.7
BD 7758 70.7 2.9 5.2 5.4

BD 7759A 70.9 3.9 4.0 4.2
BD 7759B 48.5 4.8 4.0 4.2
BD 7762 50.6 3.9 4.2 4.0
BD 8886 92.7 3.8 4.3 4.4
BD 9776 110.0 3.3 6.1 6.7
BD 10321 73.8 3.1 4.3 5.5
BD 10351 60.3 3.5 4.7 4.8
BD 10949 55.0 2.8 4.6 5.5
BD 10951 66.7 2.8 5.7 5.4
NL-1A 6.9 3.5 2.7 2.3
NL-1 6.7 2.2 2.7 2.3
NL-2 38.5 2.5 3.3 3.0
NL-3 18.0 2.3 3.0 34
NL-4 14.6 3.0 2.7 3.8
NL-7 100.0 2.9 5.6 6.2
NL-8 180.0 2.7 5.4 7.6
JP-1 56.8 2.5 53 4.2
JP-2 104.0 2.6 5.4 6.3
QF 55.7 3.9 4.8 5.1
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QM 59.7 4.0 4.7 5.2
SLA-19 77.8 3.5 6.0 5.9
SLA-24 41.4 2.9 4.3 4.3
SLA-26 77.8 2.8 4.8 4.9
SLA-27 48.9 2.3 4.2 4.5
SLA-33 122.2 3.3 5.4 4.9
SLA-35 81.4 2.9 4.8 4.0
BARI Tomato-2 136.4 3.0 5.9 6.2
BARI Tomato -11 6.6 1.3 3.8 2.4
BARI Tomato -15 77.3 1.7 5.9 4.9
Range 6.6 - 180 1.3-4.8 2.7-6.1 23-7.6
St. dev. 39.94 0.72 0.98 1.25
SE 6.40 0.12 0.16 0.20

St. dev. = Standard Deviation; SE = Standard Error.

The range of fruit yield per hectare was 39 to 144 tons, while the highest fruit
yield per hectare was harvested from the germplasm viz., BD 7759B, BD 7757, BD
7751, BD 7301, QM, BD 7759A, BD 7762, QF, BD 7753, BD 8886, BD 10351, NL-
1A, SLA-19 (Figure 2).
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Figure 2. The fruit yield (t/ha) of 39 tomato germplasm/varieties.

The pericarp thickness, number of locules, total soluble solids (TSS) and plant
height at last harvest varied from 0.2 to 0.9 cm, 2 to 6.6, 2.6 to 5.9%, and 66 to 154

cm, respectively.
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Table 3. Pericarp thickness (cm), number of locules, TSS (%), Plant height at last harvest (cm), TYLCV infection (%), leaf-sucking
pest (%) of 39 tomato germplasm/varieties.

Germplasm/Variety Pericarp thickness (cm) No. of locules TSS (%) Plant height at last harvest (cm)
BD 7278 0.60 3.6 4.9 84
BD 7276 0.60 2.0 5.5 82
BD 7301 0.62 2.0 5.2 124
BD 7751 0.38 2.0 5.1 115
BD 7752 0.66 2.0 5.4 152
BD 7753 0.60 3.0 5.9 140
BD 7754 0.62 3.0 5.6 116
BD 7756 0.66 4.0 5.6 152
BD 7757 0.44 2.4 5.3 102
BD 7758 0.66 2.0 5.3 93

BD 7759A 0.64 2.0 5.4 114
BD 7759B 0.64 2.0 5.4 114
BD 7762 0.64 3.0 5.4 77
BD 8886 0.62 2.2 5.5 114
BD 9776 0.74 4.0 5.3 153
BD 10321 0.56 6.6 5.7 77
BD 10351 0.52 4.0 5.4 87
BD 10949 0.52 6.6 4.7 153
BD 10951 0.74 2.0 5.6 99
NL-1A 0.20 2.0 5.7 154
NL-1 0.20 2.0 5.7 154
NL-2 0.30 2.4 5.4 152
NL-3 0.32 2.2 5.6 106
NL-4 0.20 2.3 5.7 102
NL-7 0.40 5.6 4.3 105
NL-8 0.60 6.6 5.6 99
JP-1 0.60 2.0 4.5 109
JP-2 0.50 5.3 5.7 105
QF 0.54 3.2 4.7 66
QM 0.54 3.2 4.8 66
SLA-19 0.78 2.8 4.3 92
SLA-24 0.38 2.4 4.2 77
SLA-26 0.90 3.0 4.4 145
SLA-27 0.50 3.0 2.6 82
SLA-33 0.62 2.8 4.2 101
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SLA-35 0.66 2.0 5.7 102

BARI Tomato-2 0.70 4.0 5.1 114
BARI Tomato -11 0.30 2.0 5.3 140
BARI Tomato -15 0.58 3.2 5.0 115

Range 0.2-0.9 2-6.6 2.6-59 66 - 154

St. dev. 0.16 1.74 0.95 27.55

SE 0.03 0.28 0.15 4.41

St. dev. = Standard Deviation; SE = Standard Error

The TYLCV infection (%) and leaf-sucking pest infestation (%) were observed
with a 1 to 20% range in the field condition in both cases. So, we can select that

germplasm having zero per cent infestation (Figure 3).
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Figure 3. The Disease and insect infestation (%) of 39 tomato germplasm/varieties.

4. Conclusion

Enhancing yield is the ultimate aim of this research program, which is connected
to other plant features and biotic and abiotic challenges either directly or indi-
rectly. There was a lot of variation found in 39 tomato varietals and germplasm.
Significant variation was observed in the fruit yield per plant and fruit yield per
hectare varied from 1.3 to 4.8 kg and 39 to 144 tons, while the highest fruit yield
per hectare was harvested from the germplasm viz., BD 7759B, BD 7757, BD 7751,
BD 7301, QM, BD 7759A, BD 7762, QF, BD 7753, BD 8886, BD 10351, NL-1A,
SLA-19. The number of locules, total soluble solids (TSS) and plant height at last
harvest varied from 2 to 6.6, 2.6 to 5.9%, and 66 to 154 cm, respectively. The TY-
LCV infection (%) and leaf-sucking pest infestation (%) were observed with a 1 to

20% range in the field condition in both cases. Considering the plant growth habit,
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earliness, different horticultural traits, virus and pest infestation thirteen germplasm
viz., BD 7759B, BD 7757, BD 7751, BD 7301, QM, BD 7759A, BD 7762, QF, BD
7753, BD 8886, BD 10351, NL-1A, SLA-19 were selected as breeding materials for

further tomato improvement program.
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