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ABSTRACT

The present research work was carried out at the
Horticulture complex, Department of Horticulture,
JN.K.V.V, Jabalpur, (M.P.) during the rabi season
in 2018-19 under open field conditions to identify
desirable quality traits of cherry tomato genotypes.
The genotypes grown in the experiment were laid
on completely randomised asymmetrically designed
(factorial) blocks with five levels of genotypes, three
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levels of vermicompost doses and biofertilizers,
which were evaluated and studied on the basis of
the mean performance of cherry tomato genotypes
for quality characters. Maximum vitamin C content
(25.36mg100 g') was recorded in 2018/TOC VAR-1.
Genotype 5 2018/TOC VAR-5 possessed the high-
est magnitude (3.97%) of total sugar content and
reducing sugar content (2.95%), whereas 2018/TOC
VAR-2 possessed the highest pH (4.13). Higher value
of ascorbic acid content (24.82 mgl00 g'), acidity
(0.34%), pH value (4.12), total sugar (3.90%) and
reducing sugar (2.90%) was recorded under ver-
micompost 5t ha' and Azotobacter 4 kg ha'', which
showed significant superiority. T, 2018/TOC VAR-4
receiving Vermicompost 5 t ha'! and Azotobacter pos-
sessed significant more acidity percentage (0.44%),
higher pH of 4.19. Thus was concluded that T, was
the best treatment among all.

Keywords Cherry tomato genotypes, Quality, 4zo-
tobacter, Vermicompost, Yield.

INTRODUCTION

Cherry tomato (Solanum lycopersicum var. cera-
siforme), belonging to the family Solanaceae, is
derived from cultivated tomato lines through domes-
tication. The fruits are utilized in different ornamental
dishes, fresh markets and are highly valued for their
excellent taste and attractive color due to high ly-
copene content. (Ramya et al. 2016) Cherry tomato
fruits are readily accepted by customers as they’re



pleasing in appearance and delicious to taste. In their
study, Rune and Michelle (2011) stated that fresh
cherry tomatoes have high chalconaringenin and rutin
as compared to Lycopene. It is mostly considered
to be a “protective food” due to its nutritive value,
antioxidant molecules such as carotenoids, lycopene,
ascorbic acid, vitamin E and phenol compounds such
as flavonoids (Sepat ez al. 2013). Tomato fruits higher
in both acids and sugars have good flavor which re-
duces the cost of processing, whereas bland tomatoes
have low acidity and tart tomatoes have low sugar
content considered as insipid tomatoes (Yahia and
Brecht 2012). The complexity in the color of tomato
fruit is a consequence of the presence of a diverse ca-
rotenoid pigments and the appearance is conditioned
by diverse types of pigments and concentrations.
(Radzevicius et al. 2014) In addition, market value
of the cherry tomato is, on average, two to three times
higher than other varieties (Araujo 2013). Soluble
solids and Titrable acidity are considered to be vital
components for the flavor of tomato and should match
the consumer’s preference (Bravo et al. 2012). The
flavor of tomato is determined by the amount of sugars
mostly glucose and fructose which constitutes 65%
of the soluble solids and the acid present (Ibrahim et
al. 2017). The taste and aroma of tomato is insight-
ed by the different chemical constituents which are
relevant for sweetness, sourness and overall intensity
of tomato fruit. (Rai et al. 2011)

Distinct quality attributes of cherry tomato laid
an emphasis on fresh and processed produce as high
content of antioxidant and phytochemical compounds
are a requisite for better marketing and processing.
Cherry tomato fruits have an excellent consumer
acceptance due to its distinguished characteristics
such as high sweetness (Preczenhak ef al. 2014) and
some diverse organoleptic attributes superior to the
traditional tomato fruits (Pinheiro 2016). Despite the
quality of the fresh produce of tomatoes, the accept-
ability is always questionable due to the excessive use
of chemical fertilizers and pesticides. Vermicompost
obtained after decomposition of organic material is
rich in potassium Hanc and Vasak (2015), Renuka et
al. (2014) and Colpan et al. (2013) reported that po-
tassium enhanced the yield and fruit quality of tomato.
Quality parameters such as ascorbic acid and solu-
ble sugar content in cherry tomato fruits indicated
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that quality can be improved by the addition of
vermicompost. Some reports presented by Jindo et
al. (2016) have signified that the growth, yield and
quality of vegetables such as tomato, okra can be
benefitted from an increase in soil organic carbon
content due to application of vermicompost. Cherry
tomatoes are tolerant towards diseases as they have a
higher nutritional content of vitamin C (>57 mg/100
gfw), antioxidants, photochemical components and
lycopene content, which exceed 10mg/100g fresh
weight(Islam ef al. 2012 and Kavitha et al. 2014)

The current study was undertaken to throw light
on the impact of different doses of vermicompost and
biofertilizer with a view to apprehend the quality
attributes of cherry tomato genotypes. The quality
of the fruit was assessed through the content of the
compounds such as Total soluble solids, acidity, pH,
ascorbic acid and total sugars.

MATERIALS AND METHODS

The field experiment was conducted at Horticulture
complex, Department of Horticulture, JN.K.V.V.,
Jabalpur (MP) during the rabi season in 2018-19 un-
der open field condition and the quality analysis was
conducted in laboratory of department of horticulture,
J.N.K.V.V,, Jabalpur which is situated in 23.9°N lati-
tude and 79.58°E longitudes with an altitude of 411.8
m above the mean sea level, to identify desirable
quality traits of cherry tomato genotypes.

RESULTS AND DISCUSSION

The quality attributes of cherry tomato such as Total
Soluble Solids, Titrable acidity, pH, ascorbic acid,
total sugars, reducing sugar and non-reducing sugars
are influenced by temperature, light intensity and
biofertilizers. Firmness in fruits of cherry tomato
indicates the keeping quality after the harvest as it
stays for a longer time due to reduced ripening.

Total soluble solids (°Brix)

Total soluble solids (TSS) content is an important
trait to determine the processing of the cherry toma-
toes. Determination of TSS in percent was done by
hand refrectometer having a range of 0 to 32°Brix,
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Table 1. Mean performance of quality characters in cherry tomato.

Ascorbic
acid Non-
TSS (mg Total Reducing reducing

Treatments (°Brix) pH 100 g™) Acidity Sugar % Sugar% sugar %
Genotypes
G,2018/TOC VAR-1 6.62 4.07 25.38 0.24 3.95 2.94 1.01
G,2018/TOC VAR-2 5.81 4.13 23.58 0.21 3.86 2.63 1.23
G,2018/TOC VAR-4 6.87 4.01 23.61 0.43 3.69 2.61 1.07
G,2018/TOC VAR-5 4.73 4.11 22.73 0.38 3.97 2.95 1.02
G,2018/TOC VAR-6 4.01 4.05 25.03 0.40 3.70 2.72 0.99
SEm:+ 0.061 0.007 0.17 0.005 0.07 0.06 0.04
CD 5% level 0.17 0.02 0.50 0.015 0.19 0.17 0.12
Vermicompost doses
B, Control 5.50 4.04 22.97 0.32 3.71 2.57 1.14
B, Vermicompost
2.5 tha' 5.72 4.07 24.04 0.33 3.87 2.83 1.04
B, Vermicompost 5 t ha' 5.61 4.12 25.17 0.34 3.90 2.90 1.00
SEm+ 0.047 0.005 0.13 0.004 0.05 0.04 0.03
CD (p=0.05) 0.137 0.015 0.39 0.012 0.14 0.12 0.08
Interactions
T, G B, 6.24 4.02 24.41 0.22 3.68 2.75 0.93
T,GB, 6.88 4.07 25.26 0.24 4.27 3.13 1.14
T,G B, 6.75 4.13 26.47 0.25 3.87 291 0.96
T,G,B, 5.63 4.09 22.28 0.21 3.95 2.33 1.62
T,G,B, 5.87 4.10 23.90 0.22 3.72 2.71 1.01
T,G,B, 5.95 4.19 24.55 0.20 3.93 2.84 1.08
T,G,B, 6.87 3.98 22.60 0.43 3.65 2.74 0.91
T, G,B, 6.92 4.01 23.10 0.42 3.42 2.36 1.06
T, G,B, 6.83 4.04 25.13 0.44 4.00 2.75 1.25
T, G.B, 4.87 4.08 21.67 0.37 3.75 2.53 1.23
T,GB, 4.97 4.11 22.90 0.38 4.09 3.17 0.93
T,GB, 434 4.14 23.63 0.39 4.05 3.16 0.89
T,GB, 3.88 4.02 23.92 0.37 3.56 2.50 1.06
T,G.B, 3.95 4.05 25.07 0.39 3.87 2.80 1.08

sG.B, 4.19 4.09 26.10 0.43 3.67 2.85 0.81
SEm+ 0.105 0.012 0.30 0.009 0.11 0.10 0.07
CD (p=0.05) 0.31 0.030 N/A 0.025 0.34 0.30 0.20

by placing one or two drops of clear tomato juice on
the prism. The flavor of the product depends on TSS.
The genotypes of cherry tomato differed significantly
for the values of TSS in °Brix.

A perusal of data with respect to total soluble
solids (TSS) of tomato fruits is presented in Table 1.
The data pertaining to TSS showed highly significant
differences among the cherry tomato genotypes.
TSS of cherry tomatoes varied significantly between
4.01-6.87°Brix. The data exhibited that G4 2018/
TOC VAR-4 had higher (6.87°Brix) TSS content and
was preceded by G1 2018/TOC VAR-1 having 6.63
°Brix. G6 2018/TOC VAR-6 had the minimum (4.01

°Brix) TSS content. Higher TSS content and low
acidity are important factors for processed tomato
products. The enhanced deposition of the solids and
the conversion of organic acids into sugars lead to
a higher content of TSS. Similar results have been
obtained by Juarez-Lopez et al. (2009), Silva et al.
(2011), Islam et al. (2012) and Renuka et al. (2014)
in cherry tomato. Total soluble solid as influenced by
different vermicompost levels also showed significant
variation. It is evident from Table that the maximum
TSS (5.72 °Brix) was obtained with treatment B,
receiving vermicompost 2.5t ha' and Azotobacter
4 kg ha''. Minimum TSS was noted in treatment B1
(5.5 °Brix) having 100% RDF alone. These findings
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Fig. 1. Graphical representation of sugars in cherry tomato under different treatments.

are in consonance with those of Sharma et al. (2010),
who noted a higher value of TSS under the application
Azotobacter. Significant results were obtained with
treatment combinations. It was found that genotype
2018/TOC VAR-4 with treatment having combination
of vermicompost 2.5 t ha™' and Azotobacter 4 kg ha’!
(T,) recorded maximum value of TSS (6.92). How-
ever, minimum total soluble solids were obtained in
treatment combination T , (3.88 °Brix). The mean
values of °Brix degree differed as per the variety,
method of cultivation and crop harvest period for the
same group of tomatoes. One percent increase in the
TSS content of cherry tomato fruit leads to twenty
percent increment in the recovery of the processed
products (Fig. 1).

Ascorbic acid (mg 100 g)

The estimation of ascorbic acid was done by using
the assay method so proposed by Ranganna in 1986
using fresh cherry tomato samples. The results are
presented in Table 1.

Amongst genotypes of cherry tomato, the maxi-
mum vitamin C content (25.38 mg 100g™") was record-
edin G, 2018/TOC VAR-1. The lowest magnitude for

this character was observed in G, 2018/TOC VAR-5
having 22.7mg 100 g of ascorbic acid content. The
results so obtained were in concurrence with the find-
ings of Juarez-Lopez et al. (2009), Crisanto-Juarez et
al. (2010) and Ceballos-Aguirre and vallejo cabrera
(2012). Higher amount of ascorbic acid content may
be due to more number of locules. A significant
variation in the ascorbic acid content may be due to
a large divergence among the different cultivars of
cherry tomato and their genetic makeup and ability
to perform under open field conditions. In factor II,
the higher value of ascorbic acid content (25.17 mg
100 g') was recorded in treatment B, (vermicompost
5 t ha'! and Azotobacter 4 kg ha™) followed by B,
(24.04 mg100 g"'). The minimum value (22.97 mg
100 g') was noticed in B, Control (RDF). Abduli et
al. (2013) noted an increase in Vitamin C and total
sugar content in tomatoes using vermicompost. The
finding further showed that Ascorbic acid of fruit was
not influenced significantly by interactions. Ascorbic
acid content values ranged from 21.67-26.47 mg 100
¢! of fresh fruit. Moreover, the maximum Ascor-
bic acid content (26.47 mg 100 g') was obtained in
treatment combination T, 2018/TOC VAR-1 receiv-
ing vermicompost 5t ha'! and the minimum (21.67
mg 100g™") was recorded in T 2018/TOC VAR-5
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Control (RDF). The results were in conformity with
the experiment conducted by Razzak et al. (2013) in
cherry tomato.

Acidity (%)

The data for various treatments with respect to
acidity percentage given in Table 1 indicates that the
treatments have a highly significant impact on the
characters. The titratable acidity indicated as percent
citric acid attained by titrating 10 ml of tomato juice to
pH 8.2 with 0.1N NaOH. Lower acidity is a deciding
factor for the processing of tomatoes as it reduces the
time that is required for processing.

The genotypes with respect to acidity % indicated
the significant impact. G,2018/TOC VAR-4 exhibit-
ed (0.43%) maximum total acidity percentage, and
G, 2018/TOC VAR-2 indicated the minimum value
(0.21%) of total acidity %.The cultivars of cherry
tomato with lower titrable acidity may be due to
rapid utilization of organic acids in respiration during
maturity. This is in consonance with the findings of
Sumathi ef al. (2013) in tomato and Razzak et al.
(2013) in cherry tomato. Acidity % was significantly
influenced by vermicompost doses B, vermicompost
5t ha'! and Azotobacter 4 kg ha' recorded the highest
magnitude for acidity percentage (0.34%) and the
least (0.32%) was observed with Control (RDF). In
case of interaction, T, 2018/TOC VAR-4 receiving
vermicompost Stha-1 and Azotobacter 4 kg ha™' pos-
sessed significant more acidity (0.44%) over the rest
except T,(0.43%), T, (0.42%) and T , (0.43%) which
were at par. Treatment combination T, 2018/TOC
VAR-2 Control (RDF) possessed the minimum acidity
(0.21%).The lower values obtained for acidity may
be due to the red fruits taken for analysis (Rana et al.
2014). A similar trend was observed by Juarez-Lopez
et al. (2009), Ceballos Aguirre and Vallejo-Cabrera
(2012) and Gharezi ef al. (2012) in cherry tomato.

pH

A perusal of the data presented in Table 1 revealed that
pH of cherry tomato fruit was influenced by different
levels of vermicompost, which was found to be sig-
nificant. The pH of each juice sample was measured
by using pH meter with a glass electrode. The pH

range for tomato fruit lie is between 4.0 and 4.5. The
lower the pH of cherry tomato fruit, the higher is the
tartness which is used as a quality determining factor
by consumers.

Among factor I, genotype 2018/TOC VAR-2
possessed the highest (4.13), and it was preceded by
G, 2018/TOC VAR-5 (4.11) which was at par with
G2. However, G, was found to be associated with the
lowest (4.01). The observation on pH revealed that as
influenced by different levels of vermicompost was
found to be significant. The maximum (4.12) and
minimum (4.04) pH was observed in treatment B,
(vermicompost 5t ha' and Azotobacter 4 kg ha)
and B, (100% RDF) respectively. Similar results
have been obtained by Crisanto-Juarez et al. (2010),
Araghian et al. (2015) and Truong ef al. (2018) as
fruit pH increased with an increase in the biofertilizer
concentration. pH due to interaction was found to be
significant. The higher pH (4.19) was recorded in
treatment combination T, (2018/TOC VAR-2 receiv-
ing vermicompost 5 t ha'! and Azotobacter) followed
by T, 2018/TOC VAR-4 vermicompost 5 t ha"" and
Azotobacter 4kgha' having pH4.14.T_(2018/TOC
VAR-4 Control) recorded the lowest value (3.98) for
this quality character.

Total sugar (%)

The data pertaining to total sugar content of tomato
fruit as influenced by genotypes and levels of vermi-
compost is presented in Table 1. The sugar concen-
tration of tomato fruits is affected by plant nutrient
source such as vermicompost and biofertilizers,
water supply and intensity of light. Sugar content
determines the flavor attributes in cherry tomato.
It could be observed that the sugar percentage was
significantly influenced by genotype, vermicompost
levels, and their combinations.

The observation of sugar content disclosed
that among factor I, genotype 5 2018/TOC VAR-5
possessed the highest magnitude of (3.97%) sugar
content; it, however, did not differ significantly from
G, 2018/TOC VAR-1. However, G, 2018/TOC VAR-4
was found to be associated with the lowest (3.69%)
total sugar per cent. The data so obtained are similar
to the values published by Nguyen Hong Minh et al.



(2013) and Ibrahim et al. (2017). Among factor II,
higher total sugar content (3.90%) was observed in B,
(vermicompost 5 t ha'! and Azotobacter 4 kg ha') and
showed significant superiority. Least sugar content
was recorded in B1 (3.71%) with 100% RDF. The
interaction effects were found to be significant. The
highest total sugar content (4.27%) was obtained in
T22018/TOC VAR-2 vermicompost Stha-1 and Azo-
tobacter 4 kg ha'. Treatment combination T, (G,B,)
recorded lowest total sugar content (3.42%). Jindo et
al. (2016) reported that tomato fruit quality can be
improved due to increase in soil organic carbon by
the addition of vermicompost.

Reducing sugar (%)

The data pertaining to reducing sugar % among the
different genotypes of cherry tomato given in Table
1 indicates that the treatments give the significant
impact on the characters. Reducing sugar was deter-
mined by general volumetric method standardized
by A.O.A.C. (1960). The study of the data indicated
that higher value for reducing sugar was observed
in G, 2018/TOC VAR-5 (2.95%) followed by G1
2018/TOC VAR-1 having 2.94% which was at par.
Least reducing sugar (2.61%) was reported in gen-
otype 2018/TOC VAR-4. The present investigation
is in cognizance with the findings of Ibrahim et al.
(2017) on physiological and biochemical character-
istics of different tomato grown in Rajshahi region
of Bangladesh. The reducing sugar % of cherry
tomato was significantly influenced by the doses of
vermicompost and Azotobacter. B, Vermicompost (5t
ha'') and Azotobacter 4 kg ha'! recorded the maximum
(2.90%) and was found to be at par with B, (2.83%).
B, (100% RDF) recorded the lowest value (2.57%)
for this quality character. With regard to the inter-
action, combination G,B, recorded the maximum
reducing sugar percent (3.17%) which is at par with
treatment combination G B, (T,) (3.13%) and 3.16%
in G,B,(T,,). However, the minimum (2.33%) was
recorded under the treatment combinations T, 2018/
TOC VAR-2 Control.

Non-reducing sugar (%)

The data pertaining to non-reducing sugar in Table 1
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due to genotypes depicted that the highest (1.23%)
was obtained in G, 2018/TOC VAR-2 followed by G,
(1.07). Lowest 1.01% was observed in treatment G,
2018/TOC VAR-1. Due to decreased degradation of
acids during ripening and senescence, a highly signif-
icant and varied result was obtained for non-reducing
sugars. Similar results have been demonstrated by
Caliman et al. (2010) and Razzak et al. (2013) in
tomatoes. With regards to vermicompost levels, the
minimum non-reducing sugar (1%) was recorded un-
der B3 vermicompost (5 tha') and Azotobacter (4 kg
ha'') while it was maximum (1.14%) under B, (100%
RDF). In case of interaction, the highest 1.62% was
recorded in G,B, 2018/TOC VAR-2 Control. The
lowest 0.81% was noted in treatment combination
T, comprising of 2018/TOC VAR-6 grown with
vermicompost (5 t ha') and Azotobacter (4 kg ha™').
The findings are substantiated with those reported
by Hossain et al. (2010) and Ibrahim et al. (2017).

CONCLUSION

It is evident from the study that a higher dose of ver-
micompost and biofertilizer had a beneficial effect on
fruit quality by enhancing the nutritional and econom-
ic value of cherry tomato for consumers and farmers
respectively. A higher value of ascorbic acid content
(25.17mg 100 g"), acidity percentage (0.34%), pH
value (4.12), total sugar (3.90%) and reducing sugar
(2.90%) was obtained with vermicompost Stha-1
and Azotobacter 4 kg ha'. G, 2018/TOC VAR-4
had higher (6.87 °Brix) total soluble solids content
and total acidity percentage (0.43%). These data so
substantiated on various quality attributes of cherry
tomato fruit ensures to provide eminent information
for the consumers, producers and industrial processor
for plantation and processing industry to produce
better quality product and potential cultivar.
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