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ABSTRACT

An investigation was carried out during rabi season 2016-17 at College orchard, Department of
Horticulture, Agricultural College and Research Institute, Madurai to study the effect of spacing

Keywords and nitrogen levels on growth, yield and quality of Cherry Tomato (Lycopersicon esculentum
Cherry tomato, var. cerasiforme. The crop were laid out in Factorial Randomized Block Design with three
Nitrogen, Spacing, replications and sixteen treatment combination. Four levels of nitrogen viz.,75, 100, 125 and 0
vegetable kg/ha of recommended dose as urea, Four levels of spacing viz., 90x40cm, 100x40cm,
production 110x40cm and 120x40cm with Phosphorus and Potassium each@50kg/ha as basal were tried in
A all possible combinations. The study revealed that the effect of spacing and nitrogen had

significant effect on growth, yield and yield attributing characters. All the growth, yield and
Received: quality characters were the highest at 100 kgN/ha, 50 kg phosphorus and potassium. The
05 January 2022 spacing 0f100x40 cm recorded the highest plant height, number of primary branches, number of
Accepted: secondary branches and number of leaves, leaf area, leaf area index, total chlorophyll, dry
04 February 2022 matter production, crop growth rate and relative growth rate, number of fruits, fruit weight, fruit
Available Online: yield per plant, yield per plot and estimated yield and quality in cherry tomato. The present
10 February 2022 investigation showed that the application of 100 kgN/ha and spacing of 100x40 cm increased

the morphological, physiological, yield and quality parameters.

production and topped in the list of canned
vegetable (Chowdhury, 1979). Ripe tomato is a
good source of minerals and vitamins, especially
vitamin ‘C’ and carotenoids, which are consumed

Introduction

Tomato (Lycopersicon esculentum Mill.) is a
popular vegetable in many parts of the world its

belongs to the family Solanaceae. It is one of the
most important — “protective foods” because of its
special nutritive value and wide spread production.
It is considered as “poorman’s orange” in India
while “love of apple” in England. It ranks next to
potato and sweet potato in the world vegetable

throughout the world in the form of fresh as well as
processed products.

Cherry tomato (Lycopersicon esculentum L.var.
cerasiforme (Dunnal) A. Gray) is a small fruited
variety of tomato belonging to the family
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Solanaceae. It is the probable ancestor of all
cultivated tomatoes. It is thought to have originated
in Peru and Northern Chile. Cherry tomatoes are
widely cultivated in Central America and are
distributed in California, Korea, Germany, Mexico
and Florida. It is widely present in sub-tropical areas
of Tamil Nadu namely Lower palani hills, Shervroy
hills, Kalrayan hills and other hills. Cherry tomato
has good nutritional potential of total carbohydrate,
sugars, protein, calcium, and iron.

Two management practices which greatly influence
tomato fruit yield are spacing and fertilizer
application. Plant spacing is the most important
factor. The spacing directly influences the
phytosanitary control and tomato yield, related to
the size and weight of fruits (Penteado, 2004).
Optimum plant spacing may help in proper
utilization of land and for obtaining good quality
fruits and yield.

In indeterminate type of tomato, vegetative and
reproductive stages overlap and the plants need
nitrogen upto fruit ripening. Nitrogen is essential for
building up protoplasm and protein, which induce
cell division and initial meristematic activity when
applied in optimum quantity. Nitrogen is an
important determinant for growth and development
of crop plants (Tanaka et al., 1984).

Nitrogen is constituent part of proteins, the basis of
life, the nucleicacids (RNA, DNA), chlorophyll,
phosphamide and other organic compounds.
Adequate nitrogen increases fruit quality, fruit size,
keeping quality, colour and taste.

Nitrogen has the largest effect on yield and quality
of tomato. It also promotes vegetative growth,
flower and fruit set of tomato. It significantly
increases the growth and yield of tomato (Bose and
Som, 1990).

The present investigation was undertaken to study
the main influences of spacing and N levels, & their
interactions on the characters of vegetative growth
and yield components of cherry tomato.

Materials and Methods

A field experiment on the Effect of spacing and
nitrogen levels on growth, yield and quality of
Cherry Tomato (Lycopersicon esculentum var.
Cerasiforme) cultivar Solan Red Round was carried
out during 2016-2017 at the College Orchard,
Department of Horticulture, at Agricultural College
and Research Institute, Madurai. The experiment
was performed as factorial randomized block design
with three replications. The treatments comprised of
four spacings (90x40cm, 100x40cm, 110x40 cm and
120x40cm) and four levels of N (75, 100, 120 and 0
kgha-1). Twenty five percent of Nasurea, entire dose
of K as muriate of potash and P as single
superphosphate was applied at the time of planting
and the remaining dose of N was applied as top
dressing on 30th, 45" and 60™ days after
transplanting.  There  were 16  treatment
combinations. The treatment combinations were
follows:

Factors

Nitrogen - 4 levels,
Spacing: 4 levels
Results and Discussion

Effect of spacing and nitrogen on growth
parameters

The effect of treatments on plant height, number of
primary branches and number of secondary branches
of cherry tomato (Solanum lycopersicum var.
cerasiforme (Dunnal) A. Gray was recorded and the
results were presented below.

Plant height was recorded at five stages viz., 30, 60,
90, 120 and 160 DAT in Solanum lycopersicum var.
cerasiforme. Different nitrogen levels and spacings
significantly influenced the plant height of cherry
tomato (Table 1, 2 & 3) The plant height at 30 and
60 DAT, the interaction effect of N,S,(100kg N/ha
+ 100x40 cm) registered maximum plant height at
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30 and 60 days with 49.66 cm and 80.63 cm and the
minimum plant height (28.00 cm and 55.93cm) was
recorded in control plot (N4Ss). Whereas at 90 and
120 DAT, the interaction effect of NS, (100kg N/ha
+ 100 x 40cm) registered the maximum plant height
with 139.6 and 178.5 cm and the minimum plant
height (95.13 cm and 139.6 cm) was recorded in
control plot N4Ss (0 kg N/ha + 120 x 40 cm).The
plant height at 160 DAT of cherry tomato, The
interaction effect of NS, (100kg N/ha + 100x40 cm)
registered the maximum plant height with 268.7 cm
and the minimum plant height 195.8 cm was
recorded in control plot (N4Sy).

Application of nitrogen (100 kg /ha) significantly
increased the plant height in cherry tomato (Fig No:
1, 2 & 3). This may be due to the effect of nitrogen,
promoting the vegetative growth by the enchanced
cell division and greater synthesis of chlorophyll,
protein and amino acids. Similar results have been
obtained by Bar-Tal et al., (2001); Bowen and Frey
(2002); Aroiee and Omidbaigi (2004) in sweet
pepper. They reported that the nitrogen at 100 kg/ha
increased the plant height, lateral stem length and
the number of lateral stems.

Nitrogen is considered to be the most important
plant nutrient, which is a major constituent of
protein,  nucleotides, enzymes,  co-enzymes,
alkaloids and chloroplast. It is also involved in
assimilation of carbohydrate and organic compounds
which in turn induce the morphological characters
(Fallik et al., 1989) which is in accordance with the
findings of Manolikar et al., (2007) in tomato.
Among the different spacings tried, the optimum
spacing 100 x 40 cm increased vegetative growth
characteristics like plant height, lateral stem number
and leaf dry matter, decreased with increasing plant
density. This is in close agreement with the findings
of Aminifard et al., (2012) in sweet pepper.

The number of primary branches was recorded at
five stages viz., 30, 60, 90, 120 and 160 DAT in
Solanum lycopersicum var. cerasiforme. Different
nitrogen levels and spacings significantly influenced
the plant height of cherry tomato (Table 4, 5 & 6).

The interaction effect of N,S, (100kg N/ha +
100x40cm) registered the maximum number of
primary branches with 7.66 and 13.83 and the
minimum number of primary branches per plant
(3.43 and 8.03) was recorded in control (N4S3) at 30
and 60 DAT. The interaction effect of N,S, (100kg
N/ha + 100x40 cm) registered the maximum number
of primary branches at 90 and 120 DAT with 14.86
and 16.80 and the minimum number of primary
branches per plant (10.06 and 12.11) was recorded
in control plot NsS; (0 kg N/ha + 110 x 40 cm).
Whereas at 160 DAT, The interaction effect of N,S,
(100kg N/ha+100x40cm) registered the maximum
number of primary branches with 17.80 and the
minimum number of primary branches per plant
(13.46¢cm) was recorded in control plot (N4Ss).

The number of secondary branches at 30, 60, 90,
120 and 160 DAT was significantly influenced
among the nitrogen doses, spacings and their
interactions (Table 7, 8 & 9). The interaction effect
of N,S, (100kg N/ha + 100x40 cm) registered the
maximum number of secondary branches at 30 and
60 DAT with 4.00 and 7.96 and the minimum
number of secondary branches per plant (1.26 and
4.83) was recorded in control plot (N4S4). At 90 and
120 DAT, the interaction effect of N,S, (100kg N/ha
+ 100 x 40 cm) registered the maximum no of
secondary branches were 11.91 and 12.25,
respectively and the minimum number of secondary
branches per plant (7.26 cm and 9.10 cm) was
recorded in control (N4S;). The number of
secondary branches at 160 DAT revealed that the
nitrogen treatments with different spacings and their
interaction had a significant effect. N,S, (100kg
N/ha + 100x40 cm) registered the maximum no of
secondary branches at 160 DAT with 13.83 and the
minimum number of secondary branches per plant
(10.05 cm) was recorded in control plot N4S4 (0 kg
N/ha + 120 x 40 cm).

This may be due to increased meristematic activity
in apical tissue, expansion of cell and formation of
new cell wall. (Pal and Jana, 1992). Being a part of
protein, N is an important constituent of protoplasm
and enzymes, the biological catalytic agents, which
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speed up the life processes. Hence, the number of
branches was possibly enhanced by N application.
The present result is in accordance with the findings
of Nandekar & Sawarkar (1990) & Subbiah et al.,
(1983) in brinjal and Mallangouda et al., (1995) in
capsicum. Spacing had influence on the number of
branches per plant with the optimum spacing there
was corresponding increase in number of primary
and secondary branches the highest being in
optimum spacing of 100 x 40 cm. This might be due
to the plants of optimum spacing could receive more
light, nutrients and other resources than the plants of
closer spacing. The present observations are in
agreement with those obtained in tomato (Hussen et
al., 2013) and (Tuan and Mao, 2015).

Effect of spacing and nitrogen on physiological
parameters

Physiological parameters of cherry tomato like leaf
area, total chlorophyll, total dry matter production
and crop growth rate were significantly differed
from different nitrogen levels and Spacings of
cherry tomato. The interaction effect of N,S; (100kg
N/ha + 100x40 cm) registered the maximum leaf
area at fruiting and harvesting stage with 5842cm?
and 6794 cm? and the lowest leaf area (4015 cm?
and 5019 cm?) was recorded in control plot (N4Ss) —
(Table — 10). Nitrogen application at 100 kg / ha
recorded the maximum leaf area in cherry tomato.
This might be due to increased auxin, carbohydrates
and other organic compounds as a result of nitrogen
application. Nitrogen application resulted in the
enhanced synthesis of protein thereby increase the
meristematic activity (Arney, 1952). Similar results
were observed in brinjal. The highest leaf area was
recorded in 100 x 40 cm spacing. These
observations corroborated the results of Prasad
(2001) in capsicum.

Regarding the total chlorophyll (Table — 11) the
interaction effect of N,S, (100kg N/ha+100x40cm)
registered the maximum total chlorophyll at fruiting
and harvesting stage with 51.90 and 46.55 and the
minimum total chlorophyll (34.80 and 31.40) was
recorded in control plot (N4Ss). Optimum nitrogen

application at 100 kg/ ha increased the total
chlorophyll in the Solanum lycopersicum var.
Cerasiforme. Nitrogen being a chief constituent of
chlorophyll molecule attributes to increase the
synthesis of chlorophyll (Maynard et al., 1962). The
leaf chlorophyll content is key factor in determining
the rate of photosynthesis is also considered as an
index of the metabolic efficiency of plants. Nitrogen
at 100 kg/ha influenced chlorophyll content in leaf.
Similar trend was observed in brinjal. Nitrogen is a
main constituent of all amino acids in proteins and
lipids that act as structural compounds of the
chloroplast (Basela and Mahadeen, 2008). Spacing
had influence on the total chlorophyll content with
the optimum spacing there was corresponding
increase in total chlorophyll content the highest
being in optimum spacing of 100 x 40 cm. The
present observations are in agreement with those
obtained in tomato by Papadopoulos and
Pararajasingham (1996).

The total dry matter production of cherry tomato at
fruiting and harvesting stage was significantly
influenced among nitrogen and spacing treatments
(Table-12). The interaction effect of N,S, (100kg
N/ha + 100x40 cm) registered the maximum total
dry matter production with 1553 and 2753 kg/ha and
the minimum total dry matter production (1319 and
2128 kg/ha) was recorded in control plot (N4S,).

Optimum nitrogen application at 100 kg/ ha
increased the dry matter production in the Solanum
lycopersicum L. var. cerasiforme. Biological
efficiency of any species survive in a given
environment could be reflected in the amount of dry
matter it produces. The general observations with
fertilizer studies are that dry matter production has
been restricted by low external concentrations of
nutrients (Clarkson and Hanson, 1980; Glass and
Siddique, 1984). The dry matter production was
significantly increased by spacing of 100 x 40 cm in
cherry tomato. Increasing the number of plants per
unit area also accentuates competition between
plants and reduced dry matter accumulation per
plant, as well as specific leaf weights. Similar results
were obtained by Heuvelink (1995) in tomato.
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Regarding the crop growth rate at 30 — 60 days and
60 — 90 days was significantly influenced by
different nitrogen levels and spacings (Table-13).
The interaction effect of N,S, (100kg N/ha + 100x40
cm) registered the maximum crop growth rate at 30
— 60 days and 60 — 90 days with 19.83 and 21.60
gm?day™ and the minimum crop growth rate (14.00
and 16.96gm™ day™) was recorded in control plot
N4Ss (0 kg/ha +120 x 40 cm).where as at 90-120
days and 120-160 days, interaction effect of NS,
(100kg N/ha + 100x40 cm) registered the maximum
crop growth rate with 23.93 and 24.85 gm™ day *
respectively. The minimum crop growth rate (18.00
and 19.20 gm™ day™) was recorded in control plot
(N4S4) (Table-14) Nitrogen application at 100 kg N /
ha recorded the crop growth rate in cherry tomato.
Growing leaves have two sources of carbon viz.,
import and photosynthesis. The early growth of the
leaf is supported by imported carbohydrate. As the
lamina expands the rate of photosynthesis increases.
But most carbon for structural carbohydrates comes
from photosynthesis when the entire growing period
is analyzed and the timing of transition from source
to sink coincides with net positive accumulation of
carbon in the leaf. Computation of CGR and RGR
were done to quantify these transitions. Similar
results were observed by Balliu et al., (2006) in
sweet pepper.

Effect of spacing and nitrogen levels on vyield
parameters

Days taken to 50% flowering was significantly
influenced by the use of different levels of nitrogen
and spacings (TableNo:15). The result revealed that,
the minimum days taken to 50% flowering was
recorded in N2(100kgN/ha) with 53.45 days, and
N4(0KgN/ha) registered with the longest period for
days to 50% flowering with 63.87. The spacing
factors influence showed that S2(100X40cm)
registered with minimum days taken for 50%
flowering with 53.45 and the maximum days taken
was recorded in S1(90X40cm) with 60.13. The
interaction effect to fN2S2 (100kg/ha+100x40cm)
registered the minimum days taken for 50%
flowering with 4596 days and N4S4 control

(OkgN/ha+120x40cm)  registered  with  65.96

maximum days taken for 50% flowering.

The present study revealed that, the days taken to
50% flowering was found to be early with the
application of nitrogen at 100kg/ha, which recorded
in cherry tomato cultivar Solan red round (FigNo:1).
This might be ascribed to more efficient utilization
of food for reproductive growth (flowering and fruit
set), higher photosynthetic efficiency and enhanced
source to sink relationship of plant, reduced
respiration, enhanced translocation and
accumulation of sugars and other metabolites. The
present observations are in agreement with those
obtained in tomato Mehta and Saini (1986) & Singh
et al., (2005). The minimum days taken for 50%
flowering significantly influenced by spacing. The
spacing of 100x40cm recorded minimum days taken
for 50% flowering in cherry tomato plant. Similar
results were obtained by Islam et al., (2011) in sweet

pepper.

The number of fruits per plant revealed that the
nitrogen treatments with different spacings and their
interaction had a significant effect (TableNo:16).

The maximum number of fruits per plant was
recorded in N2(100kgN/ha) with 264.8 nos. and the
minimum number of fruits per plant was recorded in
N4 (Control) with 219.4 nos. While in different
spacings the maximum number of fruits per plant
was recorded in S2 (100X40cm) with 254.1 and the
minimum was recorded S3 (110X40cm) in with
238.9 nos. The interaction effect of N2S2
(100kg/ha+100x40cm) registered the maximum
number of fruits per plant with 289.5 nos. The
minimum number of fruits per plant (214.5n0s) was
recorded in control plot of cherry tomato.

Nitrogen application at 100kg/ha in cherry tomato
recorded the maximum number of fruits per plant
(FigNo:2). In tomato, the number of fruits per plant
and average fruit weight determine the ultimate
yield (Thomson and Kelly, 1971). The present
observations arein agreement with those obtained in
brinjal (Bobadi and Damme, 2003).
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Table.1
75KgN 90x40cm I N,S; 125kgN 90x40cm
75KgN 100x40cm 10. N,S, 125kgN 100x40cm
75KgN 110x40cm 11. N,S, 125 kgN 110x40cm
75KgN 120x40cm 12. N,S, 125 kgN 120x40cm
100kgN 90x40cm T ~ 13. N,S, OkgN 90x40cm
100kgN 00x40cm T7  14. N,S, OkgN 100x40cm
100kgN 110x40cm 15. N,S, OkgN 110x40cm
100kgN 120x40cm 16. N,S, OkgN 120x40cm
30 Days 60 Days
SEd CD (P=0.05) SEd CD (P=0.05)
0.391 0.798 0.754 1.541
0.391 0.798 0.754 1.541
0.782 1.597 1.509 3.083
Treatments Spacing

75 Kg/ha S1 90 x 40 cm

100 Kg/ha S2 100 x 40 cm

125 Kg/ha S3 110 x 40 cm

0 Kg/ha S4 120 x 40 cm

Table.2 Effect of spacing and nitrogen levels on plant height (cm) at 30 and 60 DAT of cherry tomato

Treatments

30 Days
S1 Sy S3
32.16 | 36.93 | 33.73
35.06 49.66 37.73
35.43 | 39.95 & 34.93
28.66 29.93  28.30
32.82 | 39.12 @ 33.67

Ss
34.30
36.23
34.59
28.00
33.28

Mean

34.28
39.67
36.22
28.72

60 Days

S1 Sz Ss
66.46 | 67.43 @ 65.30
67.91 80.63 68.26
64.58 | 69.26 @ 65.46
57.43 59.20 57.60
64.09 | 69.13 @ 64.28

Mean
S4
65.53 66.30
68.93 71.43
67.12 66.60
55.93 57.54
64.38

Table.3 Effect of spacing and nitrogen levels on plant height (cm) at 90 and 120 DAT of cherry tomato

Treatments

90 Days

S Sy S3
108.4 = 1199 @ 1119
115.2 139.6 125.2
119.2 = 125.6 @ 114.3
98.43 1019 98.76
110.3 = 1199 @ 1117

Sy
104.2
119.1
115.6
95.13
108.5

Mean

108.6
124.8
118.7
98.57

176

120 Days

S1 Sz Ss
161.2 @ 157.4 @ 160.0
165.1 1785 167.8
160.4 169.1 @ 163.4
1453 148.7 146.2
158.0 163.4 @ 159.3

Mean
Sa
163.5 160.5
164.3 168.9
156.3 162.3
139.6 144.9
155.9
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N4 0 Kg/ha S4 120 x 40 cm

Treatments S1 S S3 S4 Mean
-_
~ Mean 2263

N S N xS
CD (0.05) 4.756 4.756 9.513

Table.5 Effect of spacing and nitrogen levels on number primary branches at 30 and 60 DAT of cherry
tomato

Treatments Mean

30 Days 60 Days

s 1% [ s8] [&]5 s &
N, 563 766 626 566 630 1176 1383 1206 1140 1226
N. 35 390 343 35 360 806 885 803 833 832

10.22
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Treatments Spacing

|
100 Kg/ha 100 x 40 cm

N4 0 Kg/ha S4 120 x 40 cm

Table.6 Effect of spacing and nitrogen levels on number of primary branches at 90 and 120 DAT of cherry
tomato

Treatments Mean

120 Days

1261 1263  12.88 @ 1236 | 1262 K 13.83 1420  14.06 1426 | 14.09
| | | | |
1313 | 1367 @ 13.23 | 1341 | 1336  14.26 1445 1439 1432 | 14.35

|
100 Kg/ha 100 x 40 cm
~ 1%Kgha S8 110x40cm

N4 0 Kg/ha S4 120 x 40 cm
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Table.8 Effect of spacing and nitrogen levels on number of secondary branches at 30 and 60 DAT of cherry

tomato
Treatments 30 Days Mean 60 Days Mean

Treatments Spacing

100 Kg/ha 100 x 40 cm
|

N4 0 Kg/ha S4 120 x 40 cm

Table.9 Effect of spacing and nitrogen levels on number of secondary branches at 90 and 120 DAT of cherry
tomato

Treatments 120 Days

960 1191 965 973 1022 1051 1225 1054 1060 1096
Ny | 922 | 948 | 945 | 931 | 936 | 1093 1086 | 1028 | 1003 | 1052
756 780 770 726 758 930 980 926 910 = 936

Treatments Spacing

100 Kg/ha 100 x 40 cm
| |

N4 0 Kg/ha S4 120 x 40 cm
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Table.10 Effect of spacing and nitrogen levels on no of secondary branches at 160 DAT of cherry tomato

Treatments S1 S, S3 Sy Mean

| |

12.33 13.83 12.00 11.80 12.49
| |

10.06 10.26 10.13 10.05 10.12
| |

Table.11 Effect of spacing and nitrogen levels on leaf area (cm?) at fruiting and harvesting stage of cherry
tomato

Fruiting Mean

4569 | 4678 | 4502 | 4456 | 4551 | 5279 | 5471 | 5332 = 5287
|
4632 | 4545 | 4569 & 4601 = 4587 | 5684 @ 5863 | 5477 & 5542 5641

Treatments

5342

Treatments Spacing

100 Kg/ha 100 x 40 cm

N4 0 Kg/ha S4 120 x 40 cm
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Table.12 Effect of spacing and nitrogen levels on total chlorophyll at fruiting and harvesting stage of cherry
tomato

Treatments Mean

37.31

4710
| |

Treatments Spacing

100 Kg/ha 100 x 40 cm
| | |

N4 0 Kg/ha S4 120 x 40 cm

Table.13 Effect of spacing and nitrogen levels on total dry matter production (kg/ha) at fruiting and
harvesting stage of cherry tomato

Treatments Fruiting stage Harvesting stage

S S S S S S S S
N 1479 1429 1458 | 1480 | 2753 2456 2521 2568
N, | 1398 | 1442 | 1358 | 1433 | 1408 | 2403 | 2339 | 2319 | 2432 | 2373
o Ne 1327 1319 | 1336 2155

Treatments Spacing

100 Kg/ha

N4 0 Kg/ha S4 120 x 40 cm
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Table.14 Effect of spacing and nitrogen levels on crop growth rate (g m? day ™) at 30-60 and 60-90 DAT of
cherry tomato

Treatments

Treatments Spacing

100 Kg/ha 100 x 40 cm

|
N4 0 Kg/ha S4 120 x 40 cm
Table.15 Effect of spacing and nitrogen levels on crop growth rate (g m? day ™) at 90-120 and 120-160
DAT of cherry tomato
Treatments 90 - 120 Days 120-160 Days

S S Si | Ss  Si
2100 | $22.20 |
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Treatments Spacing

| |
100 Kg/ha 100 x 40 cm
|

N4 0 Kg/ha S4 120 x 40 cm
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Table.18 Effect of spacing and nitrogen levels on estimated yield (tonnes/ha) of cherry tomato

Treatments

29.63

34.88

CD (0.05)

Fig.1 Effect of spacing and nitrogen levels on days t050% flowering of cherry tomato
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Fig.2 Effect of spacing and nitrogen levels on number of fruits per plant of cherry tomato

Fig.3 Effect of spacing and nitrogen levels on estimated yield (t/ha)of cherry tomato

The highest number of fruits was recorded in
100x40 cm spacing. The total number of fruits plant
decreased as planting density increase, this might be
due to the effect of competition. This arisen due to
the fact that competition is less in optimum planting
density. The competition might be high for nutrients,
physical spaces and water. These results are in
agreement with the finding of Balemi (2008) who

indicated that fruit number per plant was also
significantly influenced by plant density, the low
plant density resulting in significantly more fruit
number as compared to high plant density in tomato.
These observations corroborated the results of
Mantur et al., (2014) in cherry tomato and Abrha et
al., 2015 in tomato and Mishriky and Alphonse
(1994) in sweet pepper.
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The result on estimated fruit yield was significantly
superior in the nitrogen dose, spacings and their
interactions (TableNo: 17). The highest estimated
yield was recorded in N2 (100kgN/ha) with
43.15ton/ha and the lowest estimated yield was
recorded in N4 (Control) with 30.66 ton/ha. While
in different spacings the maximum estimated yield
was recorded in S2 (100X40cm) with 40.43ton/ha
and the minimum was recorded S4 (120X40cm) in
with 34.88 ton/ha. The interaction effect of
N2S2(100kgN/ha+100x40 cm) registered the
maximum estimated yield with 48.36 ton/ha and the
lowest estimated yield (29.63ton/ha) was recorded in
control plot (N4S4).

The increases in yield may be attributed to the
increased vegetative growth reflected in terms of
foliage production, plant height, number of branches
and number of leaves as observed in the present
study. The growth characters like plant height,
number of branches, number of leaves and leaf area
showed a strong positive correlation with the yield.
The increased vegetative growth might have
possibly increased the synthesis of carbohydrates
which ultimately promoted greater yield. This leads
to support to the findings of Purewal (1954);
Barooah and Ahmed (1964); Ramanathan (1965)
and Metha and Shekhawat (1967) in chilli.

Nitrogen application at 100 kg/ha recorded the
maximum estimated yield in cherry tomato
(FigNo:3). Similar results was observed in tomato
by Hossain and Mohanty (1999) and Duraisamy et
al., (1999) & Amiri et al., (2012) in brinjal, Banjare
et al., (2014) in potato. The highest estimated yield
was recorded in 100x40cm spacing. Number of
fruits per cluster is an indication of more yield per
plant and is generally dependent on better fruit set.
The optimum spacing facilitated the plants to
develop properly with less inter and intra plant
competition for utilizing the available resources
resulting higher yield per plant. On the other hand,
in higher population density reduced yield per plant
might be attributed to lesser fruit yield per plant.
These observations corroborated the results of Ara et
al., (2007) in tomato, Degri (2014) in brinjal, Abrha

et al., (2015) in tomato.

Effect of spacing and nitrogen levels on quality
parameter

The quality characters like ascorbic acid, total
soluble solids, acidity in Solanum lycopersicum var.
Cerasiforme was influenced by nitrogen levels and
spacing.

Regarding the ascorbic acid, N,S, (100kg N/ha +
100x40 cm) registered the maximum ascorbic acid
content with 50.00 mg per 100g and the minimum
ascorbic acid (36.20 mg/100g) was recorded in
control plot (N4S4). Optimum nitrogen application at
100 kg/ ha increased the ascorbic acid content in the
Solanum  lycopersicum L. var. Cerasiforme.
Nitrogen and phosphorus in the plant is known as
cytochrome oxidase, phenolase and polyphenol
oxidase and generally promote ascorbic acid.
Augmentation of ascorbic acid with chemical
treatment might be either due to encouragement of
biosynthesis of ascorbic acid or protection of
synthesized ascorbic acid from oxidation through
the enzyme ascorbic acid oxidase. Similar findings
were observed by Aminifard et al., (2012) in sweet
pepper. Among the different spacing tried, the
optimum spacing 100 x 40cm increased the ascorbic
acid in the cherry tomato. Similar findings was
obtained by Thakur et al., (2005) in tomato.

In the total soluble solids, the interaction effect of
N2S, (100 kg N/ha +100x40 cm) registered the
maximum TSS with 6.46 °brix. The minimum TSS
(5.06 °brix) was recorded in control plot (N4S;). The
total soluble solids act as rough index of the amount
of sugars and soluble minerals present in the fruits
and vegetables. The total soluble solids increased
during the maturation stage due to degradation of
polysaccharides to simple sugars, thereby causing a
rise in total soluble solids in tomato. Changes in
total soluble solid content was due to the natural
phenomenon occurred during ripening and are
correlated with hydrolytic changes in starch
concentration after harvest (Kays, 1991). The
spacing of 100 x 40 cm recorded maximum total
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soluble solids in cherry tomato. Similar results were
obtained by Mantur et al., (2014) in cherry tomato.
In the case of acidity, the interaction effect of NS,
(100kg/ha + 100x40 cm) registered the minimum
acidity with 0.30% respectively and the maximum
titratable acidity (0.52%) was recorded in control
plot (N4S;) of cherry tomato. Titratable acidity gives
the total or potential acidity, rather than indicating
the number of protons in any particular sample. It is
a measure of all aggregate acids and sum of volatile
and fixed acids. Similar results was observed by
Ingole et al., (2005) and Fandi et al., (2010) in
tomato. The spacing of 100 x 40 cm recorded
significantly lower acidity in cherry tomato. These
observations corroborated the results of Ara et al.,
(2007) in tomato, Degri (2014) in brinjal and Abrha
et al., (2015) in tomato.
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