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Appraisal of cherry tomato genotypes for diversity and principal component analysis

A. Thakur’, S. A. H. Patel, S. K. Jindal and N. Chawla

Abstract

The current study was conducted to screen 63 cherry tomato genotypes, including three checks with the goal of identifying the
genotypes with superior yield and better quality at Vegetable Research Farm, Punjab Agricultural University, Ludhiana, during 2021-22
and 2022-23. The research concluded that the genotypes varied significantly for all the traits. This variability can be later exploited in
the future for trait-specific breeding programs. The genotype PCT-40 demonstrated the highest yield at 2.88 kg. Genotype PCT-13
stood out for bearing the highest number of fruits per plant (215), while PCT-36 exhibited the highest average fruit weight at 20.23 g.
PCT-33 displayed the maximum pericarp thickness (5.58 mm). Best best-performing genotypes for fruit diameter and fruit length were
PCT-36 (32.91 mm) and PCT-43 (67.77 mm), respectively. In terms of quality traits, noteworthy performances were observed among
specific genotypes. PCT-44 emerged as the superior performer for total soluble solids (TSS) with a measurement of 9.7 °Brix. PCT-2
demonstrated excellence in both titrable acidity (1 g/100 mL) and ascorbic acid content (63.82 mg/100 g). PCT-41 showcased the
highest lycopene content at 4.59 mg/100 g, while PCT-44 exhibited the highest beta-carotene content at 14.89 mg/100g. Additionally,
substantial variations in both fruit color and fruit shape were evident among the genotypes, underscoring the diverse characteristics
within the cherry tomato population. Eleven components were found by principal component analysis of genotype characteristics, the
first five accounted for 80.81% of the variation. Trait patterns were shown by factor loadings and PCT-40, PCT-13 and PCT-41 genotypes
performed well in PC1 and PC2.
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Introduction

Cherry tomatoes (Solanum lycopersicum (L.) var. cerasiforme
Mill.) represent a cultivated variety of garden tomatoes
known for their comparably smaller size and are regarded
as likely precursors to modern-day tomatoes. Belonging to
the Solanaceae family, cherry tomatoes are diploid with a
chromosome number of 2n = 2x = 24. Highly sought after
in the market for exotic vegetables, they hold considerable

potential for the organic vegetable sector. The wild cherry
Received: 11/01/2024 Revised: 11/05/2024 Accepted: 16/05/2024 tomato, originating from regions such as Peru and Central

Department of Vegetable Science, Punjab Agricultural University,
Ludhiana — 141004, Punjab, India.

“Corresponding author; Email: arman-21118003@pau.edu

Citation: Thakur, A, Patel, S.A.H., Jindal, S.K. and Chawla, N. (2024).
Appraisal of cherry tomato genotypes for diversity and principal
component analysis. Vegetable Science, 51(1), 103-114.

Source of support: Nil
Conflict of interest: None.

America, serves as the ancestor of the modern-day tomato.
The cherry tomatoes bear fruits in clusters (Thamburaj
& Singh, 2015). Cherry tomatoes exhibit a closer genetic
relationship to wild tomatoes, such as S. cheesmaniae,
S. peruvianum and S. pimpinellifolium. Notably, they are
reported to have higher concentrations of beta-carotene
compared to lycopene (Potaczek & Michalak, 1994). Cherry
tomatoes are widely cultivated in Central American regions
and have gained popularity across various locations,
including California, Korea, Germany, Mexico, and Florida
(Renuka et al., 2014). Globally, tomatoes are cultivated
across an expansive area of 50.52 lakh hectares, resulting
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in a total production of 1868.21 lakh tonnes. The average
productivity is recorded at 36.97 tonnes per hectare.
(FAOSTAT, 2020). In India, tomato cultivation spans an area of
approximately 8.12 lakh hectares, yielding a total production
of 205.73 lakh tonnes. However, it's noteworthy that cherry
tomatoes constitute a relatively small proportion of these
overall statistics. Tomatoes are warm-season crops that
thrive in a lengthy growing season, ensuring abundant
harvests. The cultivation of tomatoes is feasible both in
open field settings and under protective structures such as
polyhouses, net houses, greenhouses, walk-in tunnels, etc.
In contemporary agriculture, tomatoes, especially cherry
tomatoes, are considered one of the most promising crops
under protected structures. The rising popularity of cherry
tomatoes in the market allows them to command a premium
price (Vidyadhar et al., 2014). The escalating demand for
cherry tomatoes in the domestic market underscores the
need to develop high-yielding and good-quality varieties
with enhanced quality. Consequently, the evaluation and
comparison of cherry tomato genotypes become imperative
to identify superior varieties, facilitating their incorporation
into future breeding programs. The identification of genetic
variability among these genotypes is a valuable outcome,
providing crucial insights for informed decision-making in
breeding programs.

Cherry tomatoes are cultivated for their small, edible
fruits. The size of the fruit holds particular significance
for many consumers, highlighting the importance of
cultivating cherry tomato varieties that meet the desired
size preferences (Dhaliwal & Jindal, 2017). Their versatile and
flavourful characteristics make them a valuable ingredient
in a wide range of culinary applications. Cherry tomatoes
are considered as high-value crop as it is in high demand
among high-end restaurants. According to the USDA, cherry
tomatoes (1 cup = 152 g) contain 47.1 calories, 1.26 g of
protein, 4.5 mg of omega-3 fatty acids, 119 mg of omega-6
fatty acids, 1241 IU of vitamin A, 18.9 mg of vitamin C, 353 mg
potassium, 35.8 mg phosphorus and 14.9 mg calcium (USDA,
2019). Cherry tomatoes stand out as a rich source of lycopene
and carotene, contributing significantly to positive health
effects. With their nutrient-rich profile, cherry tomatoes can
be deemed as protective foods. The current demand for
cherry tomatoes is notably high in urban and metropolitan
areas, although it remains relatively limited in peri-urban
and rural regions. The organic cultivation of tomatoes,
free from chemical pesticides, is particularly sought after.
Cherry tomatoes are recognized for their blood-purifying
properties and possess antibacterial qualities, aiding in the
prevention of intestinal infections (Ramya et al., 2016).

Materials and Methods

Experimental Site and Climate

The current research was conducted at the Vegetable
Research Farm, Department of Vegetable Science, PAU,

Ludhiana. The temperatures range from extremely high at
peak summers to very low (near freezing) in the winters.
The rainfall is moderate and occurs in the month of July-
August. The highest temperature reaches above 40°C in
the summers and is below 10°C on average in winters. The
precipitation may reach near 300mm in peak rainy season
(Figure 1).

Experimental Materials

The experimental material consisted of 60 genotypes of
cherry tomato collected and maintained by the Department
of Vegetable Science, PAU, Ludhiana, with Punjab Red
Cherry, Punjab Sona Cherry and Punjab Kesar Cherry
as checks for yield and quality characters. The selected
genotypes, including checks, were evaluated. The plants
were grown and evaluated in the field during the years
2021-22 and 2022-23. The seedlings were transplanted on
ridges at row X plant spacing of 75 x 45 cm. Agronomic
practices, as recommended in the Package of Practices for
Vegetable Crops, were followed to raise the crop (Devi, 2023).
The research trial was situated in the humid sub-tropical
climate zone.

Traits Evaluated

Morphological as well as biochemical traits were studied
and evaluated for cherry tomato genotypes. Morphological
traits studied were total yield (kg/plant), number of fruits per
plant, average fruit weight (g), pericarp thickness (mm), fruit
shape, fruit color, fruit diameter (mm) and fruit length (mm).
Traits are responsible for quality like TSS (°Brix), ascorbic
acid (mg/100 mL fruit juice), titrable acidity (9/100 mL fruit
juice), lycopene (mg/100 g of fruit weight) and beta-carotene
(mg/100 g of fruit weight). The quality parameters were
estimated according to the procedure given by Harris & Ray
(1935) and Srivastava & Kumar (2006).

Data Analysis

The collected data was analyzed using R software version
2023.06.2 Build 561 and the significant difference was
checked at 1 and 5% level of significance. The data was
subjected to Principal Component Analysis (PCA) and
ANOVA (Analysis of Variances).

Results and Discussion

Analysis of Variance

In agricultural research, ANOVA (Analysis of Variance)
is essential for examining many factors that affect crop
quality and production. ANOVA is a vital analytical method
in the field of agricultural germplasm screening, helping
to assess how well different plant types perform under
varied circumstances. Table 1 shows the analysis of variance
analyzed on 63 cherry tomato genotypes, including three
checks for 15 quality and morphological parameters for the
year 2021-22 and 2022-23. The analysis of variance showed
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Table 1: Analysis of variance (ANOVA) for yield and related traits
2021-22 2022-23 Pooled
Trait
sS MSS sS MSS sS MSS
Total Yield 47.89 0.77** 48.18 0.78** 46 0.74**
Number of fruits/plants 270541.53 4363.57** 259295.2 4182.18** 251130 4050.5%*
Average fruit weight 2759.005 44.50%* 2756.77 44.46%* 2756.08 44.45%*
Pericarp thickness 152.52 2.46%* 158.8 2.56%* 155.2 2.50%*
Fruit diameter 2715.98 43.81** 2830.43 45.65%* 2761.51 44 .54**
Fruit length 13120.93 211.63** 12172.68 196.33** 12595.5 203.15%*
TSS 269.29 4.34%* 274.56 4.43%* 271.58 4.38**
Ascorbic acid content 23251.64 375.03** 23454.14 378.29%* 23329.2 376.28**
Titrable acidity 5.77 0.09** 5.64 0.088** 5669669 91446.27**
Lycopene content 183.72 2.96** 213.49 3.44** 195.9 3.16**
Beta-carotene content 2920.38 47.1%% 2916.69 47.04%* 2906.66 46.88%*

*** Significant at p < 0.05 and 0.01 levels respectively.

that there was a significant difference among the genotypes
for all the traits studied. All the traits showed significant
differences at p = 0.05 and 0.01, which are considered
appropriate for further examination. This shows that there
is sufficient variability among all the genotypes that can be
further exploited in breeding programs.

Yield and Yield-related Parameters

The variables influencing plant yield encompassed
parameters such as number of fruits per plant, fruit weight,
fruit diameter, fruit length, and pericarp thickness. In Table
2, comprehensive data is presented for these observed traits,
providing mean values, value ranges, and critical differences
(CD) at a 5% significance level for the years 2021-22 and
2022-23. The pooled data for both years is also delineated.
Genotypes exhibited considerable variation in total yield,
ranging from 0.73 to 2.88 kg/plant, with an average of
1.46 kg/plant. Notably, PCT-40 demonstrated the highest
total yield, while the lowest was recorded in PCT-10. The
current findings align with those reported by Ramya et al.
(2016), who observed yields ranging from 0.89 to 2.84 kg/
plant. Additionally, our research results are consistent with
the observations made by Omprasad et al. (2018), with
documented in the range of 1.06 to 3.70 kg/plant.

Various factors directly influencing fruit yield include
the number of fruits per plant, average fruit weight, fruit
diameter, fruit length and pericarp thickness. The cherry
tomato genotypes exhibited significant variability in these
traits. Notably, the number of fruits per plant ranged from
62.50to 215, while average fruit weight varied between 4.51
t0 20.23 g, with genotype PCT-13 displaying the highest fruit
count (215) and genotype PCT-40 demonstrating the highest
average fruit weight. The results concorded with the findings
of Venkadeswaran et al. (2018) observed an average of 183

fruits/plant, while for average fruit weight, Omprasad et al.
(2018) reported a range of 10.50 to 28.52 g and Anwazrai et
al. (2020) calculated lowest fruit weight (3.50 g) which was
close to our findings.

The fruit diameter ranged from 19.06 (PCT-34) to 32.91
mm (PCT-36), with a pooled mean of 25.33 mm across
genotypes. Fruit length exhibited a range of 18.44 to 67.77
mm, averaging 33.25 mm. PCT-43 displayed the highest
fruit length, while PCT-44 had the lowest. The considerable
variation in both diameter and length can be attributed to
the diverse shapes present in the screened germplasm.
These findings align with previous studies; Prema et al. (2011)
reported 28.30 mm for fruit diameter, while Anwarzai et
al. (2020) noted a maximum width of 40 mm. Similarly, the
current results are consistent with the research conducted
by Omprasad et al. (2018), where the fruit diameter range
was documented as 25.9 to 41.2 mm. The thickness of the
pericarp significantly contributes to fruit firmness. The
calculated population mean for pericarp thickness was
3.59 mm. Among the genotypes, PCT-33 exhibited the
highest pericarp thickness at 5.58 mm, while PCT-29 had the
lowest at 1.21 mm. These observations align with the results
reported by Renuka et al. (2017), where the mean pericarp
thickness was documented as 3.66 mm.

Fruit Shape and Fruit Color

The cherry tomato genotypes exhibited a diverse array
of colors, ranging from red, orange, yellow, and green to
pink. Importantly, the fruit color demonstrated remarkable
stability and consistency over the course of both observed
years. The fruit shape and fruit color were studied as per
distinctness, uniformity and stability (DUS) guidelines given
by PPV&FRA, New Delhi (Protection of Plant Varieties and
Farmers’ Right Authority). Furthermore, the fruit shapes of
these genotypes remained uniform and stable throughout
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Figure 5: Principal component biplot for first two principal
components

Table 4: Eigen values, Percent variance and Cumulative variance of
the various principal components under study

S. Principal Eigen Variance ~ Cumulative variance
No.  components  value percent  percent
1 PC1 2.86 25.99 25.99

2 PC2 2.29 20.81 46.81

3 PC3 1.42 12.94 59.74

4 PC4 1.25 11.34 71.08

5 PC5 1.07 9.73 80.81

6 PC6 0.59 535 86.16

7 PC7 0.53 4.79 90.95

8 PC8 0.41 3.72 94.67

9 PCo 0.40 3.60 98.28
10 PC10 0.17 1.57 99.85
1 PC11 0.02 0.15 100.00

Table 5: Factor loadings of various principal components

Traits PC1 PC2 PC3 PC4 PC5

Total Yield 0.172  -0.529 0366 0.024 0.213

Number of fruits/

plants -0.154 -0493 0433 0.136 0.236

Average fruit weight ~ 0.539  -0.053 0.027 -0.153 -0.020

Pericarp thickness 0.469 0.071 0.050 -0.131 0.081
Fruit diameter 0480 -0.072 -0.189 0.117 -0.178
Fruit length 0.338 0.196 0.187 -0.384 0.345
TSS -0.108 -0.308 -0.447 -0.428 0.081

Ascorbic acid content  0.055 -0461 -0.373 -0.020 0.092
Titrable acidity 0.189 -0.197 -0.428 0.487 0.013
Lycopene content 0.161 -0.137 0.288 0.160 -0.714

Beta-carotene

-0.123 -0.246 -0.001 -0.578 -0.464
content

Beta-carotene (mg/100g fresh weight)

Beta-carotene is responsible for the color expression in
yellow and orange tomatoes. Beta-carotene content varied
from 0.31 mg to 14.90 mg/100 g of fresh fruit weight, with
an average of 6.75 mg/100 g. The top-performing genotype
was PCT-44, while the lowest levels were observed in PCT-60.
These findings are consistent with the results reported
by Venkadeswaran et al. (2018), where the range was
documented as 6.48 to 18.13 mg/100 g.

Principal Component Analysis

Principal component analysis is an important estimate that
gives a very clear idea about complex multi-trait relationships
between the variables by reducing dimensionality in a
dataset. Principal component analysis was conducted on
the genotypes for all the evaluated traits. A total of eleven
principal components were observed and are given in
Table 4. The first five principal components showed an
eigenvalue greater than one and a cumulative variation of
80.81%. The first Principal component imparted maximum
variability at 25.99% followed by PC2 at 20.81%, PC3
(12.94%), PC4 (11.34%) and PC5 (9.73%). The variation of
various principal components was plotted on a scree plot
and is shown in Figure 4. The variability decreases with each
successive principal component. Similarly, an examination
of the factor loadings for principal components revealed
distinct patterns. The first principal components exhibited
positive factor loadings for total yield, average fruit weight,
pericarp thickness, fruit diameter, fruit length, ascorbic acid
content, titrable acidity, and lycopene content. Conversely,
negative factor loadings were observed for traits such as
the number of fruits per plant, total soluble solids (TSS) and
beta-carotene content. For PC2, traits like pericarp thickness
and fruit length show positive factor loadings and all the
other traits presented negative factor loadings (as shown
in Table 5). The first two principal components exhibited
a cumulative variance of 46.81%. A bi-plot for the first two
principal components was plotted wherein PC1 was plotted
on the x-axis and PC2 was plotted on the y-axis. The bi-plot
was depicted in Figure 5. Chernet et al. (2014) and Sinha
et al. (2021) obtained comparable results in determining
principal components, noting eigenvalues greater than
one in the initial six principal components. The genotypes
PCT-40, PCT-41, PCT-13, PCT-1, PCT-2, PCT-25, PCT-62, PCT-51
and PCT-37 were on the better sides of PC1 and PC2. Similar
results were also concluded by Sinha et al. (2021) and Ullah
et al. (2022).

Conclusion

The present study revealed substantial variation among
the genotypes for all the studied traits, indicating diversity
within the germplasm. Genotypes differed across various
traits, underscoring the potential for leveraging this
diversity in future breeding endeavors for cherry tomato
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improvement. Notably, genotype PCT-40 demonstrated the
highest overall yield at 2.88 kg. PCT-13 exhibited the highest
number of fruits per plant (215), while PCT-36 displayed the
highest average fruit weight at 20.23 g. PCT-33 recorded
the maximum pericarp thickness at 5.58 mm. In terms of
fruit diameter and fruit length, the top performers were
PCT-36 (32.91 mm) and PCT-43 (67.77 mm). Regarding quality
traits, specific genotypes stood out. PCT-44 emerged as
the superior performer for Total Soluble Solids (TSS) at 9.7
°Brix. PCT-2 demonstrated excellence in both titrable acidity
(1 g/100 mL) and ascorbic acid content (63.82 mg/100 g).
PCT-41 showcased the highest lycopene content at 4.59
mg/100 g, while PCT-44 exhibited the highest beta-carotene
content at 14.89 mg/100 g. Principal component analysis of
the traits identified 11 principal components, with the first
five responsible for 80.81% variance. Critical traits impacting
variability were identified by factor loadings, with genotypes
such as PCT-40, PCT-13 and PCT-41 showcasing favorable
performance in PC1 and PC2.

Acknowledgment

The authors are thankful to the Department of Science and
Technology for creating the facilities under the DST-PURSE
and DST-FIST program for the conduct of the research study.

References

Anwarzai, N., Kattegoudar, J., Anjanappa, M., Sood, M. B.,Reddy, A.,
& Kumar, S. M. (2020). Evaluation of cherry tomato (Solanum
lycopersicum L. var. cerasiforme) genotypes for growth
and yield parameters. International Journal of Current
Microbiology and Applied Sciences, 9(3), 459-466.

Arab, L., & Steck, S. (2000). Lycopene and cardiovascular disease.
American Journal of Clinical Nutrition, 71(6), 1691-95. https://
doi.org/10.1093/ajcn/71.6.1691S.

Chernet, S., Belew, D., & Abay, F. (2014). Genetic diversity for
quantitative traits of tomato (Solanum lycopersicon L.)
in Western Tigray, Northern Ethiopia. Journal of Plant
Breeding and Crop Science, 6(9), 105-113. DOI No. 10.5897/
JPBCS2014.0470.

Devi, R. (2023). Package of practices for cultivation of vegetable
crops. Punjab Agricultural University, Ludhiana, pp 51-72.

Dhaliwal, M., & Jindal, S. (2017). Development of cherry tomato
variety from interspecific cross (Solanum lycopersicum
and Solanum pimpinellifolium) for protected cultivation.
Agricultural Research Journal, 54(2), 182-187. DOI No.
10.5958/2395-146X.2017.00035.7.

FAOSTAT. (2020). (accessed on 13 March 2022). Available online:
http://www.fao.org/faostat/en/#home.

Kerketta, A., & Bahadur, V. (2019). Genetic variability, heritability and
genetic advance for yield and yield contributing characters
in tomato (Solanum lycopersicum L.) genotypes. International
Journal of Pure & Applied Bioscience, 7(3), 577-582. http://
dx.doi.org/10.18782/2320-7051.7515.

Harris, L. J. & Ray, S. N. (1935) Ascorbic acid. Lancet, 1, 462.

Najeema, M. H., Revanappa, Hadimani, H. P., & Biradar, I. B.
(2018). Evaluation of cherry tomato (Solanum lycopersicum
var. cerasiforme) genotypes for yield and quality traits.
International Journal of Current Microbiology and Applied

Sciences, 7(6), 2433-24309.

Omprasad, J., Reddy, P. S. S., Madhumathi, C., & Balakrishna,
M. (2018). Evaluation of cherry tomatoes for quality
characters under shade net. Journal of Pharmacognosy and
Phytochemistry, 7(1S), 2126-28.

Potaczek, H., & Michalak, H. (1994). Plant pigments and their
influence on the color of tomato fruit. Proc 7th Timing Field
Production of Vegetables Symp, pp 41-44. Skierniewice,
Poland.

Prema, G., Indiresh, K. K., & Santosha, H. M. (2011). Studies on
genetic variability in cherry tomato (Solanum lycopersicum
var. cerasiforme). The Asian Journal of Horticulture, 6(1),
207-209.

Ramya, R., Ananthan, M., & Krishnamoorthy, V. (2016). Evaluation
of cherry tomato [Solanum lycopersicum L. var. cerasiforme
(Dunnal) A. Gray] genotypes for yield and quality traits. The
Asian Journal of Horticulture, 11(2), 329-334. DOI: 10.15740/
HAS/TAJH/11.2/329-334.

Renuka, D. M., Sadashiva, A. T., Kavita, B. T., Vijendrakumar, R. C.,
& Hanumanthiah, M. R. (2014). Evaluation of cherry tomato
lines (Solanum lycopersicum var. cerasiforme) for growth, yield
and quality traits. Plant Archives, 14(1), 151-154.

Renuka, D. M., Sadashiva, A. T., & Jogi, M. (2017). Genetic
variability studies in cherry tomato (Solanum lycopersicum
L. var. cerasiforme Mill). International Journal of Current
Microbiology and Applied Sciences, 6(4), 2085-2089. https://
doi.org/10.20546/ijcmas.2017.610.248.

Shiksha, & Sharma, P. (2018). Assessment of cherry tomato cultivars
(Solanum lycopersicum var. cerasiforme) for genetic variability
under protected environment. International Journal of
Current Microbiology and Applied Sciences, 7(11), 56-64.
https://doi.org/10.20546/ijcmas.2018.711.009.

Sinha, A., Singh, P., Bhardwaj, A., & Verma, R. (2021). Principal
component analysis approach for comprehensive screening
of tomato germplasm for polyhouse condition. Journal of
Experimental Agriculture International, 43(11), 67-72. DOI:
10.9734/JEAI/2021/v43i930739.

Srivastava, R. P, & Kumar, S. (2006). Fruit and vegetable preservation:
principles and practices. International Book Distribution
Company, Lucknow, Uttar Pradesh, India, pp.353-64.

Thamburaj, S., & Singh, N. (ed) (2015). Text book of Vegetable, Tuber
crops and Spices. Indian Council of Agricultural Research,
New Delhi, pp.10-11. ISBN 81-7164-001-X.

Ullah, M. Z., Samsuzzaman, M., Alam, M. S., Barua, J. L., & Parvin, E.
(2022). Evaluation of Cherry Tomato (Solanum lycopersicum
L. var. cerasiforme) genotypes for growth and yield
attributes. Tropical Agrobiodiversity, 3(2), 40-46. http://doi.
org/10.26480/trab.02.2022.40.46.

USDA Agricultural Research Service. United States Department of
Agriculture, USA. (2019). (accessed on 18 April 2022). Available
online: http://www.fdc.nal.usda.gov.

Venkadeswaran, E., Vethamoni, P. 1, Arumugam, T., Manivannan, N.,
&Harish, S. (2018). Evaluation and selection of cherry tomato
[Solanum lycopersicum (L.) var. cerasiforme Mill.] genotypes
for growth and yield contributing characters. International
Journal of Current Microbiology and Applied Sciences, 7(6),
1155-1165. https://doi.org/10.20546/ijcmas.2018.706.137.

Vidyadhar, B., Tomar, B. S., Singh, B., & Kaddi, G. (2014). Influence
of stage of fruit maturation on the seed yield and quality
traits in cherry tomato grown under different protected
conditions. Progressive Horticulture, 46(1), 124-132.


https://doi.org/10.1093/ajcn/71.6.1691S
https://doi.org/10.1093/ajcn/71.6.1691S
http://dx.doi.org/10.18782/2320-7051.7515
http://dx.doi.org/10.18782/2320-7051.7515
https://doi.org/10.20546/ijcmas.2017.610.248
https://doi.org/10.20546/ijcmas.2017.610.248
https://doi.org/10.20546/ijcmas.2018.711.009
http://doi.org/10.26480/trab.02.2022.40.46
http://doi.org/10.26480/trab.02.2022.40.46
http://www.fdc.nal.usda.gov
https://doi.org/10.20546/ijcmas.2018.706.137

114 Thakur et al.: Diversity in cherry tomato germplasm

RIS

TAHM ST 2021-22 3R 2022-23 F R Hesit ST BIH, YoTa Hasafdeerd, FiEramn 7 Sgaw Ut SR Jga Turas daTel Si-ergd &t
A XA o 16 o G1Y A ST |igd 63 TR SHIE SiHIergy &l hifae 3 forg smafSid fawar 7ram o | sy = ey femren o srega fang o aeft
Aol & g Sheersy &kt {99 & | 58 aRadsiedr & SuaiT ufag & deor-fafte vs= st & fag famar S gear g | SiHiergy diEie-40 3
2.88 fHelom TR S GHY SUST &1 UGS {8 | Siiergy Neid)- 13 3 ufa i qedl 31f¥es %t (215) fou, Siafes deiidt-36 = ga@ aifYe siga
el G 20.23 UTH UG foha | Seerag €9 &, TEiet-33 A sifean URery dier (5.58 141, wefi &t | wet & same 31k el &t &aTE & foig
T 37T UG A aTel Sti-lergy wAS: TEEt-36 (32.91 ALA.) i dEidt-43 (67.77 fA.) 9| qoraxn agon & g #, fafte Shvergy &
d Ieeia-rg TGN g T | UiHidt-44 9.7 it foaw it #19 3 a1 e gereiel 31 (SIeaa) & foll Sear Tgendl & &9 H 39T | diEiet-2 3
STHTIT 37wt (1 98 wfd 100 fAeh.) ofiR Gl ufdre @melt (63.82 fA.om. ufd 100 ) gt # Scped Uefid it | Hefie)-41 7 I=aw
TSI T 4.59 oo, ufd 100 7 vefte &, Safes TEiel-44 3 SeaH dier-a<ie Qe 14.89 Heium. ufd 100 wH vefte &t | 58
afafe, Wl & a1 3R Bl & SR, g1 # g f9ear] @e off, St 9 eAtel &t e & iR fafay faumaret i Y@ifed #dt € | SiHe=y
faRTaatl & yHE Teo AT gRT TIRE Yed Uil 1Y, Ugd Ui # 80.81 Hfawd f¥war off | e Alifer grr @gror Ge g g 8k difiet-40,
WEE-13 3R dieicl-41 Siler=y 3 W ged 1 3R Id g9ed 2 H 11 Ugvd faar |
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