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ABSTRACT: The present experiment entitled “Effect of calcium on the growth and yield of Tomato
(Solanum lycopersicum L.)” was conducted at the Research Farm, School of Agriculture, Abhilashi
University, Mandi (H.P.) during kharif, 2023. The experiment was laid out in Randomized Block Design
(RBD) with seven treatments and three replications. The result revealed that the value of Nitrogen (176.57
kg), Phosphorus (22.57 kg) and Potassium (143.69 kg) were recorded highest in Tz (RDF + Foliar
application of calcium @ 0.5% at 45 and 75 Days after transplanting). From the result, it has been
observed that plant height (92.17 cm and 124.89 cm) at 45 and 60 DAT in T3 (RDF + Basal dose of calcium
@ 10 kg/ha) and T7 (RDF + Foliar application of calcium @ 0.5% at 45 and 75 Days after transplanting),
number of leaves (50.66 and 127.33) at 45 and 60 DAT in T3 (RDF + Basal dose of calcium @ 10 kg/ha) and
Ts (RDF + Foliar application of calcium @ 0.25% at 45 and 75 Days after transplanting) and fresh and dry
weight of leaves (74.44 g and 17.78) at harvest in Ts (RDF + Foliar application of calcium @ 0.25% at 45
and 75 Days after transplanting) recorded desirable in the respective treatments. The parameters of the
yield viz., fruits per plant and effective plant population of tomato were studied. Maximum yield per plot
(37.83 kq), yield per hectare (70.05 t/ha) and effective plant population at harvest (19.33) were found in Tz
(RDF + Foliar application of calcium @ 0.5% at 45 and 75 Days after transplanting). Among the
treatments, the maximum cost of cultivation (¥274492), gross return (32101500) and net return (31835108)
were recorded in treatment Tz (RDF + Foliar application of calcium @ 0.5% at 45 and 75 Days after
transplanting).
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INTRODUCTION

Tomato (Solanum lycopersicum L.), is one of the most
popular vegetable crop grown throughout the world
because of its wider adaptability. It belongs to family
Solanaceae with the chromosome number 2n=2x=24
and has originated from Peru, South America. It is the
most popular as salad in the raw state and is made into
soups, juice, ketchup, pickles, sauces, conserves, puree,
paste, powder and other products. It also has a high
medicinal value because of its sweet taste and cooling
nature.

India ranks second in the area and production of tomato
in the world after China. India is the largest producing
tomato and it is grown in an area of 842.75 thousand
hectare with the total production of 20694.30 thousand
metric tonnes (Anonymous, 2022). In India major
Tomato producing states are Karnataka, Madhya
Pradesh, Odisha, Kerala, Gujarat, Chhattisgarh,
Maharashtra etc. In Himachal Pradesh, it is grown in an
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area of about 14.00 thousand hectares with a production
of 577.00 thousand tonnes (Anonymous, 2022).

Tomato plants can be grown successfully on fertile,
well-drained, non-crusting soil. Basically, sandy and
red loam soil rich in organic matter suitable for tomato
plants. The optimum pH range for tomato cultivation is
between 6.0 to 7.0. Tomato plants cannot grow well
when soil pH below 6.0, because deficiencies of
organic matter. The deficiency of secondary and micro-
nutrients in soil may affect the yield and quality of
tomato. Tomato is cultivated in summer season in India.
The tomato fruits are antiseptic that is used to cures
mouth cancer and sore mouth. The red pigment,
lycopene is considered as the “world’s most powerful
natural antioxidant”. Hybrid tomato crop requires more
of nutrients for higher yield and quality of fruits and
this can be achieved by application of recommended
guantity of organic and inorganic nutrients. Tomatoes is
the excellent source of minerals and vitamins
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(Akinfasoye et al., 2011). The tomato fruit contains 3-4
% total sugars, 4-7 % total solids, 15-30 mg 100g™ of
ascorbic acid and 20-50 mg 100g? of lycopene
(Chadha, 2006).

Higher production of tomato depends upon adoption of
high yielding varieties, appropriate crop management
practices, timely irrigation, balanced fertilization and
control of diseases, mulching and insect pests. In India,
the tomato holds a prominent place among the country's
favourite vegetables.

Calcium is one of the essential nutrients for the growth
of a tomato crop. Lack of calcium cause a physiological
disorder in tomato called “Blossom-end rot”. It occurs
when there is lack of calcium in the soil during the dry
periods. Its symptoms occur at the blossom end
portions as clear or light brown area often said ‘water
soaked’, which eventually becomes dark brown, dry,
sunken and leathery. It greatly reduces the quality of
fruit and production of crop. It is crucial for the
structure of cell walls and cell membranes, fruit growth
and development as well as fruit quality in general.
Calcium also improves resistance to bacterial and viral
diseases (Ustun et al., 2007). The foliar nutrition of
calcium is very effective due to the high nutrient
absorption directly on leaf surfaces and their efficient
utilisation. Calcium increases ammonium, potassium
and phosphorus absorption stimulates photosynthesis
and increases the size of plant parts. Calcium also
increases the yield of tomato when used as a fertilizer
(Akhtar et al., 2010). The deficiency of calcium proved
to be a limiting factor in production and quality.
However, Ca requirement of plants must be met
continuously to sustain healthy leaf and root
development (Amor and Marcelis 2003).

MATERIAL AND METHODS

The present investigation entitled “Effect of calcium on
the growth and yield of tomato (Solanum lycopersicum
L.)” was conducted at Abhilashi University, School of
Agriculture, Chachyot, was conducted during kharif
season of 2023. The experimental site is located at
Abhilashi University, School of Agriculture, Mandi,
Himachal Pradesh. The experimental farm is situated at
31°33'32” N and 77°00'53” E longitudes having an
altitude of 1,411 meters above mean sea level.

The experiment was laid out in Randomized Block
Design (RBD). Factorial with three replications
comprising of seven treatments. The treatment were T;:
Control; (RDF). without calcium, T2: RDF + Basal dose
of calcium @ 10 kg/ha, Ts: RDF + Basal dose of
calcium @ 15 kg/ha, Ts: RDF + Foliar application of
calcium @ 0.25% at 45 Days after transplanting, Ts:
RDF + Foliar application of calcium @ 0.25% at 45
and 75 Days after transplanting, Te: RDF + Foliar
application of calcium @ 0.5% at 45 Days after
transplanting, T7: RDF + Foliar application of calcium
@ 0.5% at 45 and 75 Days after transplanting was
followed.

The seed of tomato cv. Anshal were dibbied at spacing
of 90 x 30 cm. Irrigation immediately after seed sowing
and then once in 10-12 days. The proper irrigation helps
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to maintain the optimum soil moisture in the field.
Recommended dose of NPK and soil application of
calcium were applied before transplanting. Before the
commencement of experiment, soil sample were
collected randomly from different plots of experimental
field from depth of 0-15 cm. The soil sample after
drying was passed through 2.0 mm and was analyzed
for soil pH and for available NPK in soil. The result of
the analysis and method used are presented in Table 1.
The recommended dose of N, P,Os and K;O were
applied through urea, single super phosphate, muriate
of potash respectively according to the treatment.
Different growth and yield parameters like plant height,
number of leaves, number of fruits per plant, yield per
hectare. The statical analysis was carried out by using
the statistical package OPSTAT.

RESULTS AND DISCUSSION

A. Soil characteristics of experimental field

Data pertaining to soil pH, available NPK (Table 1)
showed that foliar spray of calcium did not affect pH in
the soil. The treatments were found significant effect on
available NPK.

The minimum pH value was recorded in TiControl;
(RDF) without calcium (6.0) and maximum pH was
recorded in T; (6.2) RDF + Foliar application of
calcium @ 0.5% at 45 and 75 Days after transplanting.
Similarly, non-significant effect of foliar application on
pH of the soil were also reported by Mahajan (2021). In
case of available NPK T;RDF + Foliar application of
calcium @ 0.5% at 45 and 75 Days after transplanting
observed the higher nitrogen (176.57 kg) phosphorus
(22.57 kg) potassium (143.69 kg) in the soil and
T1Control; (RDF) without calcium had the lowest
nitrogen (170.74 kg) phosphorus (17.92 kg) potassium
(138.84 kg). The effects of foliar application of calcium
sources and levels on nutrients viz., N, P and K content
of tomato were found to be statistically significant. The
similar results were reported by Kumar et al. (2006);
Sahin et al. (2015); Mahajan (2021); Dhakal et al.
(2009).

B. Plant growth attributes

Plant height. Improvement of growth characters is pre-
requisite to increases yield (Table 2). From the result, it
has been observed that plant height (92.17 and 124.89
cm) at 45 and 60 DAT resulted in T3 (RDF + Basal
dose of calcium @ 10 kg/ha) and T (RDF + Foliar
application of calcium @ 0.5% at 45 and 75 Days after
transplanting), followed by T, (RDF + Basal dose of
calcium @ 10 kg/ha) and Ts (RDF + Foliar application
of calcium @ 0.25% at 45 and 75 Days after
transplanting), whereas minimum plant height was
recorded in treatment Ti(Control; (RDF) without
calcium) i.e., 74.02 and 110.26 cm at 45 and 60 DAT.
Ca is very essential for the meristematic activity. It
plays an important role to maintain chromosome
structure in mitosis (cell division) and helps to increase
height of plant. The similar findings were recorded by
Abdur and Ihsan (2012); Tuna et al. (2007).
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Table 1: Effect of Ca on available soil pH and NPK at harvest.

Treatments Soil pH N P K
T 6.03 170.74 17.92 138.84
T 6.09 171.58 19.27 141.94
Ts 6.17 172.93 20.84 142.13
T4 6.11 173.09 2161 139.31
Ts 6.13 174.23 21.27 139.12
Ts 6.18 174.38 20.69 141.30
T7 6.23 176.57 22.57 143.69

S.E.(m) £ 0.26 0.5 0.57 0.38

CD at 5% NS 1.57 1.79 1.19

** DAT: Days after transplanting. *T1: Control; (RDF) without Calcium, T2: RDF + Basal dose of calcium @ 10 kg/ha, T3: RDF
+ Basal dose of calcium @ 15 kg/ha, T4: RDF + Foliar application of calcium @ 0.25% at 45 Days after transplanting, Ts: RDF +
Foliar application of calcium @ 0.25% at 45 and 75 Days after transplanting, Te: RDF + Foliar application of calcium @ 0.5% at
45 Days after transplanting. T7: RDF + Foliar application of calcium @ 0.5% at 45 and 75 Days after transplanting

Number of leaves. The highest number of leaves
(50.66 and 127.33) at 45 and 60 DAT were recorded in
Ts (RDF + Basal dose of calcium @ 10 kg/ha) and Ts
(RDF + Foliar application of calcium @ 0.25% at 45
and 75 Days after transplanting), it was followed by T,
(RDF + Basal dose of calcium @ 10 kg/ha) and T
(RDF + Foliar application of calcium @ 0.5% at 45 and
75 Days after transplanting). The minimum number of
leaves were recorded in T4 (RDF + Foliar application of
calcium @ 0.25% at 45 Days after transplanting) and T
(Control; (RDF). without Calcium) i.e.,30.33 and
101.66 at 45 and 60 Days after transplanting,
respectively. The Ca is directly involved in improving
photosynthesis which results in high leaf number. The
same result was obtained by Islam et al. (2016),
Haleema et al. (2018); Ayyub et al. (2012).

Fruits per plant. The highest number of fruits per plant
(31.66) were recorded in T; (RDF + Foliar application
of calcium @ 0.5% at 45 and 75 Days after
transplanting. It was followed by Ts (RDF + Foliar
application of calcium @ 0.25% at 45 and 75 Days after
transplanting) and Te¢ (RDF + Foliar application of
calcium @ 0.5% at 45 Days after transplanting and the
lowest fruit per plant (20.66) was observed in T
(Control; (RDF) without calcium). The plant tissue
numerous enzyme activity may have been increased by
the calcium, Number of fruits per plant depends on the
number of flowers and the ability of the plant to provide
the nutrients required for growth and development. The
same result was obtained by Meena (2015); llyas et al.
(2016); Verma et al. (2018).

Fresh and dry weight of leaves. The highest fresh and
dry weight of leaves (74.44 g and 17.78) at harvest
were recorded in Ts (RDF + Foliar application of
calcium @ 025% at 45 and 75 Days after
transplanting) recorded desirable in the respective
treatments. It was followed by T; (RDF + Foliar
application of calcium @ 0.5% at 45 and 75 Days after
transplanting) and the minimum fresh and dry weight of
leaves (53.93 g) (9.19 g) recorded in Ti (Control;
(RDF) without calcium). Leaf dry weight was
determined after drying at 65°C for 2—-3 week. Similar
results were also reported by Hao and Papadopoulos
(2003).

Days to harvest. The minimum days to last fruit
harvest was recorded in treatment Ts (RDF + Foliar
application of calcium @ 0.25% at 45 and 75 Days after
Chauhan etal.,
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transplanting) (99.33). It was followed by T, (RDF +
Foliar application of calcium @ 0.5% at 45 and 75
Days after transplanting). Whereas, maximum days to
last fruit harvest was recorded in treatment, T1 (Control;
(RDF) without calcium) (117.33). These results might
be because of the earliness in the flowering and fruiting.
The same result was obtained by Saleem et al. (2019).

B. Yield attributes

Yield per plot. Maximum vyield per plot obtained with
the application of (RDF + Foliar application of calcium
@ 0.5% at 45 and 75 Days after transplanting) in T
registered maximum fruit yield of 37.83 kg plot? and
lowest fruit yield (12.94 kg plot?) was recorded in Ty
(Control; (RDF) without calcium). The higher nutrient
availability and their subsequent use of nutrients for
improving vyield parameters is the reason of the
increased yield. Additionally, better nutrient and
photosynthesis assimilation results in better plant
growth and yield. The same result was obtained by
Cardozo et al. (2001); Ekinci et al. (2015); Saleem et
al. (2019); Lavanya and Bahadur (2021).

Yield per hectare. The highest fruit yield per hectare
(70.05 t/ha) were recorded in T; (RDF + Foliar
application of calcium @ 0.5% at 45 and 75 Days after
transplanting), on the other side, the treatment Ti
(Control; (RDF). without calcium) resulted lowest fruit
yield/hectare (23.97 t/ha). Through improved canopy
development, the foliar nutrition of calcium may have
led to an increase in fruit set and better fruit weight.
This would also have increased efficiency of
photosynthesis in plants. Additionally, the calcium has
increased the activity of several enzymes, including
phospholipase, arginine kinase and amylase, which
would have improved flowering, fruit set and ultimately
crop yield. The same result was obtained by Syahren et
al. (2012); Verma (2018); Dixit et al. (2018); Le and
Bui (2019).

Plant population. The maximum plant population
(19.33) at harvest were recorded in Ty (RDF + Foliar
application of calcium @ 0.5% at 45 and 75 Days after
transplanting). It was followed by Ts (RDF + Foliar
application of calcium @ 0.25% at 45 and 75 Days after
transplanting). On the other hand, lowest plant
population resulted (14.33) T (Control; (RDF) without
calcium).
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C. Economics

The data revealed that highest cost of cultivation
X/hectare (X 2,74,492), maximum gross income
X/hectare amounting to (X 2,10,1500), highest net return
X/hectare (X 1,83,5108) was incurred in treatment T
(RDF + Foliar application of calcium @ 0.5% at 45 and

75 Days after transplanting. Whereas lowest cost of
cultivation X/hectare (X 2,61,562), minimum gross
income X/hectare (X 7,19,100), lowest net return
X/hectare (X 4,57,538), was observed in treatment T
Control; (RDF) without calcium.

Table 2: Effect of Ca on growth parameters influenced by different treatments.

rf’l_ar;]t kl:l_ar;]t Number of | Number of | Number of Fresh Dry
Treatments eight eight leaves at 45 | leaves at60 | fruits per | weight of | weight of Days to
(cm) at (cm) at days days plant leaves (g) | leaves (Q) harvest
45 DAT | 60 DAT
T1 74.02 110.26 33.66 101.66 20.66 53.93 9.19 117.33
T2 87.89 112.80 44.33 104.33 22.00 56.06 10.00 114.66
Ts 92.17 113.08 50.66 108.66 23.33 58.57 10.40 110.66
T4 77.86 116.54 30.33 114.66 25.66 62.81 12.44 108.00
Ts 79.94 120.38 35.33 127.33 28.33 74.44 17.78 99.33
Ts 75.50 118.20 36.66 118.00 27.33 67.13 12.96 107.33
T7 81.89 124.89 38.33 122.33 31.66 72.18 16.53 103.66
S.E.(m) 1.98 1.99 2.23 1.76 1.90 2.14 1.22 2.27
CD at 5% 6.17 6.21 6.97 5.48 5.93 6.68 3.82 7.07

** DAT: Days after transplanting. *T1: Control; (RDF) without Calcium, T2: RDF + Basal dose of calcium @ 10 kg/ha, T3: RDF
+ Basal dose of calcium @ 15 kg/ha, T4: RDF + Foliar application of calcium @ 0.25% at 45 Days after transplanting, Ts: RDF +
Foliar application of calcium @ 0.25% at 45 and 75 Days after transplanting, Te: RDF + Foliar application of calcium @ 0.5% at
45 Days after transplanting. T7: RDF + Foliar application of calcium @ 0.5% at 45 and 75 Days after transplanting.

Table 3: Effect of Ca on yield parameters influenced by different treatments.

Treatment code Yield per plot (kg) Yield per hectare (1) Plant population
T 12.94 23.97 14.33
T, 15.90 29.44 15.00
Ts 17.81 32.99 15.66
T4 22.40 41.49 16.33
Ts 30.35 56.20 18.66
Ts 27.13 50.24 17.66
T7 37.83 70.05 19.33
S.E.(m)+ 2.22 4.11 0.44
CD at 5% 6.92 12.82 1.39

** DAT: Days after transplanting. *T1: Control; (RDF) without Calcium, T2: RDF + Basal dose of calcium @ 10 kg/ha, T3: RDF
+ Basal dose of calcium @ 15 kg/ha, T4: RDF + Foliar application of calcium @ 0.25% at 45 Days after transplanting, Ts: RDF +
Foliar application of calcium @ 0.25% at 45 and 75 Days after transplanting, Te: RDF + Foliar application of calcium @ 0.5% at
45 Days after transplanting. T7: RDF + Foliar application of calcium @ 0.5% at 45 and 75 Days after transplanting.

Table 4: Economics parameters influenced by different treatments.

Treatment Cost of cultivation (¥/ha) Gross Return (%/ha) Net Return (3/ha)
T1 269664 719100 457538
T, 270364 883200 620938
T3 270714 989700 727088
T4 270454 1244700 982348
Ts 272674 1686000 1421428
Ts 271424 1507200 1243878
T7 274492 2101500 1835108

** DAT: Days after transplanting. *T1: Control; (RDF) without Calcium, T2: RDF + Basal dose of calcium @ 10 kg/ha, T3: RDF
+ Basal dose of calcium @ 15 kg/ha, T4: RDF + Foliar application of calcium @ 0.25% at 45 Days after transplanting, Ts: RDF +
Foliar application of calcium @ 0.25% at 45 and 75 Days after transplanting, Te: RDF + Foliar application of calcium @ 0.5% at
45 Days after transplanting. T7: RDF + Foliar application of calcium @ 0.5% at 45 and 75 Days after transplanting.

CONCLUSIONS

From the investigation of the study, it may be
concluded that among the different treatments, T; (RDF
+ Foliar application of calcium @ 0.5% at 45 and 75
Days after transplanting) showed significant positive
effect on growth and yield parameters as well as soil
and economics as recorded maximum values of gross

and net returns. Hence this treatment can be

recommended for the farmers of mid hill zone.
FUTURE SCOPE

The impact of suggested combination of calcium
fertilizer nutrients saving, soil fertility improvement,
better production and on soil health must be explored in
future. Hence study of effect of calcium in present and
for bright future is very important.
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