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Influence of planting time and varietyon the growth, development,and yieldof

Jematetomato

Abstract:Tomato growth and reproductive properties, particularly fruit yield, are
significantly influenced by planting time_and variety. In this study, ‘eight open-

pollinated tomato cultivars were planted at two different planting periods:(December

planting time for tomatoewltivation. Different sowing:dates and varieties have—hada
substantialsignificant impacts on tomato yields. The highest number of fruits per plant
were recorded in BARI tomato-3 (46.87), followed by BARI tomato-14 (43.22),while
the minimum in Marglobe (13.00) in December planting. Khattabegun variety had the
highest number of fruits per plant (14.17), followed by BARI tomato-3 (14.02) and

BARI tomato-14 (13.97)in" January.planting. BARI tomato-14 produced the highest

while. the ‘minimum—lowestyield was observed in Khattabegun (6.25 tonstha™).

ALl

Considering the studied factors features-that contribute to increased yields and disease
tolerance, the-combination of December planting with BARI Tomato-14 is-wasmore
effectivelucrative,

Key words: Tomato, —(Selanum—lyeopersicum——E——pPlanting
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1. Introduction

Tomato (Solanum lycopersicum L.) is the World's second most significant and
consumed vegetable crop, with a global production of 186,821,216 metric tons and
cultivated on 5,051,983 hectares in 2020 (FAOSTAT, 2022). Because of:its multiple
uses, nutritional advantages, and the rapid changes in global food systems, the tomato is
currently the most important marketable vegetable crop in,the world.(FAOSTAT, 2022;
Vats et al., 2020). Annual tomato output has expanded by more than six-fold in the
previous fifty years, while global traffic in tomatoes.and.tomato products has increased
by about tenfold. Furthermore, from 1961:to 2018 per capita, tomato consumption
increased dramatically from 8 kg:to 21.17 kg per day (FAOSTAT, 2020). Tomatoes
contribute significantly to human nutrition.since they are a good source of vitamins,
essential minerals, macronutrients, bioactive compounds, and antioxidants, all of which
help to prevent cancer, cardiovascular disease, eye, nerve, and other diseases (Alam et
al., 2019; Asiry:et al. 2022; Hossain et al., 2019; Huda et al., 2022; Sommer and VYyas,
2012;<Tomlinson-et al;, 2017; Vats et al., 2020; Young and Lowe, 2018).

Tomato quality is affected by climate, growing medium and plant nutrition
(Jankauskieno, 2013). Planting periods are highly correlated with local climatic
variability. Different sowing dates and types have a significant effect on tomato yield
(Rahman et al., 2020). Plant maturity, harvesting time, yield, and crop quality can all be
affected by planting time. At the pre-flowering and blooming stages, the high

temperature (32°C) significantly reduced photosynthetic rate, number of fruits,
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individual fruit weight, and fruit output per plant. Temperature impacts were more
during blooming than pre-flowering (Islam, 2011).

Agronomic practices have long been recognized as critical to crop nutrition (Barrett-et
al—2007:-Souri and Dehnavard, 2018). The nutritional value of tomatoes is controlled
by the tomato variety and harvest maturity (Erba et al., 2013). Delayed planting reduces

tomato plant heights, fruit set, fruit weights, and yields. Appropriate planting dates

is in high demand throughout the year, while most of the tomato production in
Bangladesh takes place in winter (Biswas et al., 2017; Islam et.al.,"2017). The planting
time also affects the fruit yield and quality (Tomar et al.; 2018).

In the eastern side of Bangladesh, including the Chittagong Hill Tracts areas, farmers
have been cultivating tomato between October to. March without knowing the best time
for planting tomatoes. Due to a lack of knowledge:of planting time, the tomato growers
had not got maximum production though they used mederr—improvedvarieties.
Therefore, the experiment was conducted to investigate the impact of planting times and
varieties on tomato performance in the eastern regions of Bangladesh.

2. Materials and methods

The experiment was conducted during Robi season of 2019-2020at the RARS research
field, Hathazari; Chittagong, Bangladesh. During the experimental period, the data of
different environmental factors i.e., maximum and minimum rainfall, maximum and
minimum temperature, and relative humidity (RH) was obtained from weather station
of RARS research field, Hathazari (Table 1).A total of eight tomato varieties, including
four BARI varieties (BARI tomato 2, BARI tomato 3, BARI tomato 14, and BARI

tomato 15) and four commercial varieties (Marglobe,Roma VF, Riograndi, and
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were the dates for the first and second plantings;respectively-of 30-days old seedlings
in the main field, respectively. Planting period and varietal effect were used as
variables in the experiment with a split-plot design. Plot dimensions were 4m x 3m

with a plant spacing of 70cmx 45cm. Urea, TSP, MoP, and Gypsum were applied at

applied to the land during final land preparation. The remaining cow manure was
utilized to prepare the pit. The total amount of urea,was applied in three equal
instalments at 21, 35, and 45 days. Intercultural operations were carried out when
needed. Days to 50% flowering, plant heights at first harvest, individual fruit weights,
lengths and girthbreadth, and fruits per “plant were ‘recorded. The CROP STAT
application was used to analyse the collected data. Before analysis, disease and insect
infestation data were square-root ([x +.0.5]) normalized and the original values were
given in parenthesis.

3. Results

There were:significant. differences among the variables in Table 2, Table 3, and Table
4. Some crucial -parameters showed significant differences in tomato varieties (p <

0.05): Plant height at first harvest was found to be significantly affected by the relation

have the highest plant height (118.40 cm and 108.84 cm) at both planting times,
whereas BARI tomato-14 was shown to have the second-highest plant height (111.47

cm and 91.07 cm). The commercial variety Roma VF had the wasfound-to-have-the

lowest plant height of at-beth-planting-times{46.15cm and 41.01cm_during the firsts
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and second planting times, respectively}). Days of 50% flowering were

significantlyaffectedby both planting times and varieties. Roma VF took the maximum
number of days (50.67 and 41.49) to reach 50% flowering, whereas BARI tomato 2
required the minimum number of days (50.67 and 41.49) to reach 50% flowering
(Table 2).

The number of fruit clusters per plant showed was a-significant affected by tomato

plant (12.15), followed by BARI tomato 14, BARI tomato 15, and. BARI tomato 3
(10.67, 10.47, and 10.27, respectively) in Decemberyplanting.During the initial
planting, Khattabegunes had the lowest number of fruit.clusters per plant (6.24) (Table
2).

There was a significant correlation between planting time and the number of fruits per

(46.87), followed by BARI tomato-14 (43.22), while Marglobe had the fewest

lowestnumber of fruits per. plant (13.00). During the second planting time, BARI

tomato-3 and BARI:tomato-14 were second and third with 14.02 and 13.97 fruits per

plant, respectively.

Tomato yields. ¥ield—per—plot—shewedvaried significant differepees—in—with both

planting times ‘and varieties. In December planting, BARI tomato-14 had the highest
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146-33kg),whilelowest yield perplots-was recorded in Riograndi (.... ton ha-118-77

kg). For second planting, BARI tomato-15 produced the highest yields perplet(.... ton

ha-114-30-kg), while Khattabegunhad the production-was-the lowest yield (.... ton ha-
17.5kg) (Table 2).




Individual fruit weights wereas significantly affected by planting times and varieties.
Individual fruit weights of 168.54gm and 97.29gm were recorded for Marglobe, while
70.49gm and 63.53gm were recorded for Khattabegunes in December and January,

respectively (Table 3). [For fruit length, there was a strong time-variety relation but

Marglobe 6.30 cm in December and 5.87 cmin January, whereas the minimum fruit
length was observed in Khattabegun(3.94 cm and 3.91 cm), respectively (Table 3). For
significant effect of planting time. BARI tomato-2 had the highest fruit breadth-girthof
6.17 cm during December planting, whereas the lowest, fruit breadth-girthwas 2.46 cm
in Khattabegunes. When the BARI tomato-14 was.planted in January, the maximum

fruit breadth-girthwas 5.86 cm and the minimum was 2.88 cm.

Levels of infections due to bacterial wilt disease did not significantly vary with

planting time and tomatoFhere-was-ne-statisticaly-significant-interaction-between-time

and-variety for bacterial-wilt-disease. Level of bBacterial wilt disease infection was
infectedby6.9% and 5.48% in Riograndi variety—plets, whereas the Khattabegun

variety waspletsinfected by 1.34% and 1.12% in December and January planting,
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relationships . Fruit lengths were significantly
influenced by plating time and tomato variety.
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respectively (Table 4).Early-blight infestations were significantly influenced by both

the—planting time and tomato varietytime-variety—correlation. During December

planting, Roma VF had the highest infestation rate-6f(2.41%). - while-BARI tomato-3,

BARI tomato-15, Marglobe, and the local variety had no significant differences. There

was no infestation in BARI tomato-3, BARI tomato-15 andKhattabegun,

whileRiograndi had 4.13% infection by early blightplots-were-infested-during-Jandary

planting-of Riegrandi-(Table 4).There were no significant differences in.number of

fruits infected by fruit borer_(p>0.05). Fhe-numberof infected-fruits per plot-were

theKhattabegun—variety—There was no significant differences in —ease—ef-virus

infestation—the—interaction—was—found-—nen-significant—between planting time and

4, Discussion

FhepRlanting:time and variety had significantly impact on the growth, -as-weH-as-yield
and vyield components of tomatoes. Planting times influenced plant heights—€er), fruit
yields—{g}, total yields—{tentha), diseases, and pest infestations (Afreen et al., 2017).

Tomato growths and vields were influenced by environmental conditions (Light

temperature-CO2;-humidity, soil moisture).fertilizer,farming-system, and plant genetic
materials as reported by influenced-crop-performance-in-the-field{Souri and Sooraki_(;




heat-tolerant early tomato varieties delayed fruit maturity by two weeks. With enough
time for growing, the highest plant heights wereas observed after first transplanting

that was done on 18"December-18. The impact of transplanting time on environmental

temperature is mostly shown in height-ef-theplantplant -¢heights (Islam et al., 2017).

plant heights. Tomato plant heights decreased after late planting* owing to

environmental conditions. The environment controls the:fruit yield.per-plant (Islam et

increaseds fruit yield of tomato planted on 18thDecember 48 which gave the most
exquisite fruits,maybe it's because of the long.growing season and the ideal day-night
temperature for fruit development. Tomato pRlant—sultivated on 18"January had
18produced-the lowest number of fruits and yields per plant. In this case, the highest
yield was achieved by planting tomatoes in December, which is corroborated by earlier
studies (Ahammad et al;,20892013; Rogers and Wszelaki, 2012;-Sharma—and—Fiwark
1996). Late planting that-was done on 18™January 18had the lowest yields. Late
planting had significant effect on tomato growth, yields, and yield components. Islam

et al. (2017) observed early planting increased tomato production. The 18" of

{ Comment [NRM10]: Use more recent reference]

{ Comment [NRM11]: Use more recent reference]

-1 Comment [NRM12]: Use more recent

reference. This one is not even in the list of
references

{ Comment [NRM13]: Use more recent reference]

{ Formatted: Font: Not Bold, Superscript ]

in recent plantings.
During blossom and ripening stages of late-cultured plants, they were affected by harsh

conditions such as high temperatures and humidity. A study by Preedy and Watson
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light intensity. Fruit set percentage and fruit weight per plant declined when the daily
mean temperature was 29°C, compared to 25 °C (Harel, 2014). The decline in

production is mainly due to the decrease in pollen viability and poor pollen

reswlts—Hr-more blossoms and fruit compared to than-planting--January planting. This

result is consistent with the previous studies.

Planting time manipulation affects the diversity and abundance of different insect
pests;therefore, it is considered as one of the crucial factors for reducing the infestation
by insect pests to get optimum vyield in tomato (Afreenet al., 2017).In the present study
it was observedthat the-infestation caused by Bacterial:wilt; Early blight, fruit borer,
and virus were more observed on tomato.planted on" 18"in-December_than those

planted on —18 planting—than18"January, more especially on —18 plantingin-BARI
tomato-2, BARI tomato-14, and BARI:tomato-15. Highest Fhe-higherinfestationswas

observed—causedby bBacterial wilt,. eEarly blight, and fruit borerwere observed in

tomatoplanted on +18%in—Januiary 18planting—compared to those planted on

MDecember._}&planﬁng—vyi rus—A—B-AR —temato-2—ond—Reoma— oS

while Roma VF was not infected by virus. Marglobe variety planted on 18"December

was_more susceptible to —highly—infested—by—eEarly blight, fruit borer, and virus

compred when in—December 18 planting—compared to—on18"Januaryi8—planting,

while,bacterial wilt infestation was opposite trend. The infestation by early blight, fruit

borer, and virus was high late planting compared to early planting in Variety Riograndi
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but bacterial wilt infestation was high in early planting than Ilate
planting.Moreover,Khattabegun variety showed high infestation by bacterial wilt when

planted on 18"Mn-December 18planting—sompacompared when planted on 18"red—to

January 18-planting-and virus infestation showed opposite trend. The same tomato

variety did not show susceptibility to -but-ne-infestation-was-observed-by-early blight

and fruit borer-in-this~variety. However, most of the varietieswere more susceptible to

highly-infected-by-Bacterial wilt, early blight, fruit borer, and virus when.planted on

18Min—December 18planting—compared to 18"January—18planting. A" study—was

conducted by Afreen et al. (2017), indicated that they-ebserved-thatplanting eftomato
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whiteflies, wy-showed-higher-infestation-in-December4-planting-while those planted

on 19"December were more prone to leaf miner and tomato fruit borer attacksshowed -

5. Conclusion

The growth-and. yield of temato was significantly affected by eifferent-planting dates

and varieties:Planting tFomato planting-on 18"December 18using withBARI tomato-

T T Y T T L L LT SR

14 andr felowed by-BARI tomato-3 varieties leads to is—suitablefer-optimum fruit
yields with less disease and pest infestations. However, Khattabegunes (local variety)
showsed high tolerance t-capacityagainstto bacterial wilt, early blight, and virus which

may be used as breeding materials for biotic stress tolerance in tomato-variety-
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Table 1. Monthly weather data of tomato growing period.
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Table 3. Effect of planting time and variety on tomato production and vyield
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