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Evaluation of tomato lines and hybrids for fruit
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Abstract

A field experiment with 120 tomato hybrids generated from sixteen tomato lines using a half-diallel
mating design was conducted over two seasons. We assessed these tomato hybrids for their suitability in
processing. We considered 22 yield and processing traits for assessing the suitability of hybrids for
processing. Among the hybrids, the maximum TSS (5.32 °Brix) was found in 1IHR-2957 x CLN3916D.
The experiment revealed that the hybrid 11HR-2833 x 1IHR-2955 (2.17) and IIHR-2784 x IIHR-2833
(2.20) had a minimum locule number. The hybrids IIHR-2784 x 1IHR-2955 (32.50) and IIHR-2955 x
Arka Ashish (39.24) had minimum number of seeds per fruit. The hybrids 1IHR-2327-1 x Arka Ashish
(101.83) had maximum number of fruits per plant and 1IHR-2327-1 X 1IHR-2955 (8.18 kg) had high
yield per plant. The maximum shelf life to the extent of 44.5 days was shown by IIHR-2847 x IIHR-
Sel.19. IIHR-Sel.57 X CLN3916D (14.5%) had high dry matter content and Arka Ashish x CLN3916C
(9223 mPa) had high viscosity. Overall, we identified as many as 11 hybrids for most of the processing
traits studied. These promising hybrids can be used for developing tomato lines suitable for processing
which can be used in hybridization programs.

Keywords: Hybrid, parents, mean performance yield, processing quality

Introduction
Tomato (Solanum lycopersicum) is one of the important crops used to make a variety of
processed products, including juice, ketchup, sauce, diced tomato, puree and paste. Tomato
adds nutrients, color and flavor to the diet. In addition, tomato is referred to as a "functional
food" (Ranieri et al., 2004) [*% as it is a valuable source of antioxidants or chemo-protective
substances. Tomato has a particularly high concentration of lycopene, ascorbic acid, phenolics,
flavonoids, and vitamin E, which together make up the tomato antioxidant potential (Kaur et
al., 2004) B A beneficial effect of tomato consumption in preventing some chronic diseases
such as cancer and cardiovascular diseases has been reported (Trout, 1991) ('8, Apart from the
nutritional and antioxidant vitamin contents, sugars and organic acids, which form a
substantial fraction of tomato dry matter, are relevant more to taste attributes than to the
nutritional value of tomato (Raffo et al., 2002) 'Y, Quality and flavour of the processed
products depend on chemical components like reducing sugar, acidity, ascorbic acid, lycopene,
R-carotene, T.S.S and total sugar which has been reported to vary greatly with variety
(Balasubramanian T, 1984) Bl High total soluble solids (4-8° Brix), acidity not less than
0.4%, p" less than 4.5, consistent red color, smooth surface, wrinkle-free, small core, firm flesh
and uniform ripening are all desirable characteristics for a tomato cultivar to be used for
processing (Adsule et al., 1980, Tiwari et al., 2002) [ 1],
Nearly 80 per cent of fresh tomatoes are processed into various products in the majority of
developed countries. Tomatoes are grown on 0.81 mha in India, with a production of 20.57
MT and an average productivity of 22.7 t/ha (Anon, 2022) . Only 2.2% of India's total
production is now processed; the rest is sold as fresh vegetable (Takeoka et al., 2001) (41,
Tomato quality depends on many factors, including cultivar, growing environment and on and
off vine ripening. The morphological and bio-chemical characteristics of tomato also affect the
quality of processed products. Therefore, good quality tomato should be processed for the best
products. High yield coupled with good processing qualities are the prerequisites for the
general acceptance of the hybrid by the farmers. However, very little attempt has been made so
far in India to assess the morphological and bio-chemical properties of tomato hybrids
developed by both public and private sectors in recent times from the point of view of
processing. The present study was undertaken to assess the processing qualities of tomato
hybrids which would be acceptable by the processing industries.
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Materials and Methods

A total of 120 tomato hybrids and their parents were
evaluated in the field in an augmented block design (ABD).
This experiment was undertaken during the summer of 2021
(April - August) and Kharif of 2021 (September-December) at
the Indian Institute of Horticultural Research (IIHR),
Hessaraghatta, Bangalore (Karnataka) an experimental plot
(Block-8), division of vegetable crops. The experimental site
is 930 meters above mean sea level (MSL) 130° N latitude
and 77.37° E longitude. The experimental area was divided
into three blocks in such a way that beds in each block were
treated as single rows. These 120 hybrids developed
following the half diallel mating design along with the 16
parental lines and four checks (Arka Vishesh, Arka Apeksha,
Arka Rakshak and Arka Samrat) were used in the experiment.
The observations were recorded over two seasons (summer
and Rabi seasons during 2021) and pooled. The 22
quantitative and processing traits viz., days to 50 per cent
flowering, days to first fruit ripening, number of fruits per
cluster, fruit length (cm), fruit width (cm), Pericarp thickness
(mm, Digital slide calipers), number of locules per fruit,
number of seeds per fruit, size of the core in fruit cross
section (mm), peduncle scar size (mm), TSS (°Brix, Hand
refractometer), firmness (kg/ cm?), number of fruits per plant,
average fruit weight (g), yield per plant (kg), pulp recovery
(%), moisture (%), p* igital pH meter), titrable acidity (%, in
terms of citric acid), dry matter (%), viscosity (mPa, lab
matrix viscometer) and shelf life (days) were recorded. The
observation was taken on five randomly selected plants from
each hybrid, parents and checks. Analysis was performed on
the collected data for each trait using Indostat services,
Hyderabad.

Results and Discussion

The mean performance of sixteen parents for twenty-two
quantitative and processing traits is presented in Table 1. The
mean performance of the parents plays a crucial role in crop
improvement, based on which better parents are selected for
hybridization. The parents such as Pusa Early Dwarf (22.50)
and Arka Ashish (24.50) were found to be early bearers. The
Pusa Early Dwarf (5.00) and 11HR-2847 (5.00) had maximum
number of fruits per cluster. The parents such as IIHR-Sel.22
(2.33) and 1IHR-2784 (2.33) were found to have less number
of locules per fruit, 1IHR-2833 had maximum pericarp
thickness (8.92 mm) and p' (4.33). IIHR-2957 had maximum
TSS (5.23). 1IHR-2327-1 had maximum fruit width (6.13 cm),
peduncle scar size (15.12 mm), average fruit weight (132.17
g), number of fruits per plant (100.50) and yield per plant
(6.49 kg). The parents such as IIHR-2847 (34.73) and IIHR-
2834 (42.11) were found to have less number of seeds per
fruit. 11HR-Sel.41-1 had maximum fruit length (6.68 cm) and
moisture content (98.46%). I1IHR-2784 had maximum
firmness (7.53 kg/ cm?) and shelf life (35.50). IIHR-Sel.19
had maximum size of the core in fruit cross section (37.50
mm). The variety Arka Ashish had highest pulp recovery
(96.12%). Titrable acidity (0.55%) was found to be maximum
in IIHR-Sel.57. Maximum dry matter (6.94%) was found in
IIHR-Sel.22 and maximum viscosity (1108.85mPa) was
observed in 1IHR-2327-1. Similar results on yield and yield
components in tomato were observed by Umesh et al. (2021)
[20] and Pooja et al. (2021) % in tomato.

The mean performance of 120 hybrids for 22 quantitative and
qualitative traits is presented in Table 2. Among 120 Hybrids
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PED X Arka Ashish (20.5 days), PED x CLN3916C (21 days)
were early bearers. The cross combination 1IHR-2784 X
IIHR-Sel.41-1 (3.17) had maximum number of fruits per
cluster. The hybrid 1IHR-Sel.41-1 X CLN3916D (222.17g)
had maximum average fruit weight. Whereas the hybrids
IIHR-2955 x 1IHR-2834 (53.33g)) had minimum average fruit
weight. [IHR-2784 X [IHR-Sel.22 (7.25 kg/cm?) had
maximum fruit firmness and 11HR-2847 x CLN3916C (86.5
mm) had highest fruit size of core in cross section of fruit.
The cross combinations IIHR-2327-1 x I1IHR-2821(18.03
mm) had maximum peduncle scar size, IIHR-2784 x IIHR-
2955 (32.50), I1IHR-2955 x Arka Ashish (39.24) had
minimum number of seeds per fruit, IIHR-2327-1 x Arka
Ashish (101.83) had maximum number of fruits per plant,
IIHR-2327-1 X 11HR-2955 (8.18 kg) had high yield per plant
and I1HR-2847 x 1IHR-Sel.19 (44.5 days) had maximum shelf
life. The cross combinations 1IHR-2821 X CLN3916D
(99.12%) had highest pulp recovery, PED X Arka Ashish
(99.84%) had high moisture, 1IHR-Sel.57 X CLN3916D
(14.5%) had high dry matter content and Ashish x CLN3916C
(9223 mPa) had high viscosity. Hence these hybrids were
found to be the best performers for respective traits. These
results were in accordance with those reported by Singh et al.
(2005) 231, Joshi et al. (2006) [ and Asati et al. (2007) 1,

A wide range (4.00 cm to 7.78 cm) of variation was recorded
among the different hybrids with respect to their mean fruit
length. The hybrid 1IHR-Sel.41-1 X IIHR-2833 (7.78 cm) had
maximum fruit length followed by IIHR-Sel.19 x IIHR-2955
(7.16 cm). Whereas the hybrids IIHR-2957 x PED (4.00 cm)
and 1IHR-2957 x CLN3916D (4.15 cm) had minimum fruit
length. Hybrids with high fruit length and pear shape are
desired for processing as the fruit contains more pulp as
reported by Tiwari, 1996. Like fruit width, the maximum fruit
width was observed in IHR-Sel.19 x IIHR-2327-1 (6.93 cm),
whereas minimum in I1HR-2327-1 x I1IHR-2821 (4.08 cm).
The number of locules in fruit is an important trait for
choosing hybrids for processing. To ensure that the fruit has
the proper shape and has a high concentration of solids and
ascorbic acid, there should be a minimum of two to three
locules (Thamburaj, 1998) 181 In the present study, a slight
variation in locule number of different hybrids was observed,
the hybrid 1IHR-2833 x 1IHR-2955 (2.17) and 1IHR-2784 x
ITHR-2833 (2.20) had minimum and the hybrid IIHR-Sel.19 x
IIHR-2327-1 (5.33) had maximum number of locules per
fruit. The number of locules is typically lesser in pear or
oblong-shaped types (higher fruit length) (Thakur and
Kaushal, 1995 I, Chakraborty et al., 2007) [,

The pericarp thickness showed a large variance. Among the
hybrids, 1IHR-2327-1 x 1IHR-2833 (10.72 mm) had the
maximum pericarp thickness, while 1IHR-Sel.41-1 X PED
(3.92 mm) had the minimum pericarp thickness. This result is
in accordance with the findings of Thakur and Kaushal, 1995
151, High total soluble solids (TSS) is the main quality
component for nutritional and processing purposes (Kumari et
al., 1998). Among the hybrids, the maximum total soluble
solids content (5.32 °Brix) was found in IIHR-2957 x
CLN3916D followed by I1IHR-2833 X IIHR- 2821(5.22
°Brix) and 1IHR-2327-1 x 1IHR-2834 (5.20 °Brix). Overall,
the TSS ranged from 4.05 °Brix to 5.32 °Brix with a mean of
4.89 ° Brix.

Titratable acidity and p" are two important qualities for
processing tomatoes (Anthon et al., 2011) B, Citric acid is the
most prevalent acid in tomatoes and the main contributor to
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the total titratable acidity (Paulson and Stevens, 1974) [°l. The
acidity of the fruit is also important as a contributor to the
flavour of the tomato products. The minimum acidity
requirement for processing tomatoes should be 0.40% as the
processed product from low acid tomato may be affected by
Bacillus coagulans (Thamburaj, 1998) [, The mean acid
content of hybrids ranged from 0.16 to 0.54 per cent. The
maximum fruit acidity was recorded in IIHR-2847 x IIHR-
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2327-1 (0.54%) followed by Arka Ashish x CLN3916C
(0.52%). The p" of tomatoes is determined primarily by the
acid content of the fruit. The minimum p" (3.64) of the fruit
was recorded in IIHR-Sel.41-1 X CLN3916C and the
maximum (4.79) was shown by IIHR-Sel.41-1 X IIHR-2821
(4.79). Superior parent lines and hybrid cross combinations
with respect of growth, yield and quality traits in tomato is
presented in Table 3.

Table 1: Per se performance of parents for growth, yield and quality parameters in tomato for pooled season

s Daglg to D?_ys to Numb_er Fruit | Fruit |Pericarp| Number of . S'Ze.Of th? Peduncle]
. irst |of fruits . : Firmness|core in fruit .
No. Parents percent | fruit per length | width |thickness Ioculesi per | TSS (kglcm?) [cross section scar size
flowering|ripening| cluster (cm) | (em) | (mm) fruit (mm) (mm)
1 IIHR- 2821 28.00 | 69.50 3.83 | 500 | 545 | 6.97 2.67 4.95 4.98 27.55 7.30
2 IIHR- 2957 2750 | 67.00 433 | 391|549 | 6.00 4.50 5.23 4.28 25.33 14.27
3 Arka Ashish 2450 | 63.00 467 | 6.12 | 482 | 6.68 2.50 4.77 5.50 21.92 8.27
4 CLN3916C 27.00 | 68.50 450 | 530 | 515 | 5.90 3.33 4.95 5.33 24.22 6.88
5 IIHR-Sel.57 29.50 | 76.00 400 | 507|532 | 6.80 3.67 4.67 6.43 30.17 9.60
6 IIHR- 2847 28.50 | 76.00 500 | 435 | 530 | 5.62 3.33 5.07 4.85 24.83 8.03
7 PED 2250 | 59.00 500 | 465 | 447 | 4.85 3.67 5.03 3.98 22.80 6.18
8 IIHR-Sel.22 2550 | 67.50 367 | 548 | 452 | 4.90 2.33 4.87 5.40 22.67 8.95
9 IIHR- 2784 29.00 | 77.50 417 | 545 | 510 | 5.80 2.33 4.77 7.53 28.08 6.23
10 IIHR- 2833 26.00 | 68.50 400 | 6.00 | 538 | 8.92 2.83 4.80 5.15 26.47 12.88
11 IIHR-Sel.19 26.00 | 68.00 367 | 540 | 437 | 6.82 3.50 5.02 6.97 37.50 10.45
12 IIHR-Sel.41-1 28.50 | 71.50 383 | 668 | 565 | 7.17 3.33 4.75 7.10 29.38 9.05
13 CLN3916D 26.00 | 68.00 433 | 563 | 565 | 6.52 2.67 4.97 6.27 23.33 10.52
14 IIHR- 2834 26.50 | 70.00 400 | 547 | 462 | 6.72 2.83 4.77 6.45 17.90 8.07
15 IIHR- 2955 25.00 | 67.00 400 | 503 | 447 | 4.73 2.67 4.93 4.93 24.83 9.97
16 IIHR- 2327-1 28.50 | 76.50 450 | 498 | 6.13 | 5.22 5.17 5.05 4.30 30.58 15.12
17 | Arka Vishesh (Check -1) | 29.67 | 69.83 444 | 540 | 532 | 6.80 3.17 5.02 5.92 20.71 7.96
18 | Arka Apeksha (Check -2) | 28.00 | 76.00 439 | 483 | 579 | 9.87 3.54 5.02 6.93 28.41 10.06
19| Arka Samrat (Check -3) | 27.00 | 68.67 444 | 469 | 4.97 7.51 4.17 5.03 6.61 25.83 14.92
20 | Arka Rakshak (Check -4) | 26.00 | 69.00 444 | 558 | 5.26 | 8.06 3.39 4.90 6.75 24.89 7.60
C.D. (5%) 1.37 1.56 030 | 024 | 0.19 | 0.52 0.39 0.14 0.32 2.44 0.54
S.E. 0.56 0.64 012 | 010 | 0.08 | 0.21 0.16 0.06 0.13 1.00 0.22
C.V (%) 1.75 0.73 241 | 138 | 113 | 246 3.81 0.88 1.82 2.79 1.62
Table 2: Per se performance of parents for growth, yield and quality parameters in tomato for pooled season
Number| Average |Number of| ,. shelf | Pulp Titrable . Dry |\, .
NSc; Parents of seeds fruit fruits per p\)(lfr:;j (F:(Zr) life |recovery| pH | acidity M(E:;[t’ ;J "¢ | matter V('fﬁgz;y
' per fruit| weight (g) | plant (days)| (%) (%) (%)
1 IIHR- 2821 79.61 73.17 60.00 4.53 26.50| 7290 | 4.24 0.37 97.81 | 2.19 |1639.00
2 IIHR- 2957 93.41 100.17 53.03 3.98 31.50| 87.27 | 4.27 0.41 96.95 | 3.06 | 2293.50
3 Arka Ashish 48.28 91.00 60.28 4.64 25.50| 96.12 | 4.20 0.35 97.29 | 2.71 | 8945.50
4 CLN3916C 87.00 86.33 50.53 4.26 27.50| 93.27 | 4.20 0.33 94.96 | 5.04 | 5012.15
5 IIHR-Sel.57 73.11 101.50 31.08 3.80 21.50| 93.88 | 4.13 0.55 96.88 | 3.12 | 2280.00
6 IIHR- 2847 34.73 72.17 64.55 4.93 26.00| 90.99 | 4.22 0.40 94.04 | 596 |2112.25
7 PED 59.11 60.17 83.77 4.09 12.50| 92.36 | 4.13 0.31 98.38 | 1.62 | 2403.75
8 I1HR-Sel.22 58.41 88.00 57.00 5.05 10.50| 8251 | 4.30 0.32 93.06 | 6.94 | 1293.90
9 IIHR- 2784 47.06 86.17 45.76 3.95 35.50| 93.28 | 3.82 0.40 96.00 | 4.00 | 1215.50
10 IIHR- 2833 82.51 99.67 46.78 4.47 32.00| 80.99 | 4.33 0.34 98.09 | 1.91 | 3316.00
11 I1HR-Sel .19 55.44 105.33 35.83 4.14 25.50| 78.26 | 4.28 0.39 94.42 | 558 | 2515.00
12 IIHR-Sel.41-1 48.96 121.00 30.44 4.70 21.00| 91.19 | 4.23 0.41 98.46 | 1.54 |1179.50
13 CLN3916D 122.33 92.50 45.00 3.74 32.00| 85.88 | 4.25 0.46 95.18 | 4.82 | 7999.00
14 IIHR- 2834 42.11 90.17 44.88 3.83 24.00| 77.77 | 4.26 0.40 96.02 | 3.98 | 9586.00
15 IHR- 2955 48.50 74.50 83.50 5.34 19.50| 77.24 | 4.32 0.42 97.28 | 2.72 | 2168.50
16 IIHR- 2327-1 73.61 132.17 100.50 6.49 25.50| 72.05 | 431 0.37 97.33 | 2.67 |1108.85
17| Arka Vishesh (Check -1) | 53.24 101.78 94.47 10.23  |23.67| 82.13 | 4.27 0.47 95.00 | 4.60 | 5855.83
18 | Arka Apeksha (Check -2) | 83.61 90.78 97.14 9.67 25.33| 82.43 | 4.20 0.42 94.84 | 455 | 8674.17
19| Arka Samrat (Check -3) | 117.50 117.78 107.59 11.67 |35.67| 92.07 | 4.26 0.38 96.35 | 3.36 | 7650.50
20 | Arka Rakshak (Check -4) | 82.33 102.83 99.83 10.70 |37.33| 80.44 | 4.30 0.36 95.06 | 4.47 | 8773.50
C.D. (5%) 12.13 3.38 7.89 0.17 215 | 2.87 | 0.20 0.03 1.29 1.01 | 182.01
S.E. 4.96 1.38 3.23 0.07 0.88 | 1.17 | 0.08 0.01 0.53 041 | 74.38
C.V (%) 5.10 0.99 4.04 0.97 250 | 0.98 151 2.76 0.43 8.02 1.48
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Table 3: Per se performance of hybrids for growth, yield and quality parameters in tomato for pooled season

Days to 50 | Days to Numb_er Fruit | Fruit | Pericarp | Number of . Slze.Of the. Peduncle
S. . - .. | of fruits . : Firmness| core in fruit .
N Hybrids percent | first fruit length | width [thickness|locules per| TSS ) _ | scar size
o flowering | ripening per (cm) | (cm) | (mm) fruit (kg/cm?) cross section (mm)
cluster (mm)
IIHR-2821 X
1 CLN3916C 24.00 65.50 4.00 5.18 | 4.90 5.35 3.33 4.68 5.37 23.83 6.02
g | NIHRZSE X Aka | 5500 | 6500 | 367 | 568|485 | 862 300 |442| 477 2425 7.77
3 ITHR-Sel 411 X 24.50 68.50 3.67 6.33 | 4.82 6.08 3.33 4.68 6.22 27.00 13.42
IIHR-Sel.22
IIHR-Sel.41-1 X
4 CLN3916D 26.00 66.0s0 3.67 6.93 | 6.42 7.22 4.50 4.88 6.70 41.65 10.30
IIHR-2847 x
5 CLN3916D 24.00 64.00 450 | 542 | 555 8.63 2.67 520 | 5.78 22.83 14.92
6 IIHR_2§;72)2( ITHR- 25.00 68.00 3.67 6.39 | 4.98 5.77 2.67 4.67 4.37 30.13 9.72
7 IIHR-27232;( ITHR- 23.50 68.00 4.33 6.30 | 5.23 5.62 2.67 4.83 5.42 20.30 15.63
IIHR-2784 X
8 CLN3916C 25.50 69.50 3.83 | 6.97 | 5.67 8.40 2.67 507 | 7.13 25.42 12.28
9 IIHR-2834 X PED 23.00 62.50 4.67 452 | 5.28 6.60 2.67 5.00 4.65 22.17 5.03
1IHR-2957 x IIHR-
10 Sel 57 24.00 63.00 3.50 5.28 | 4.45 4.72 3.33 5.02 5.28 30.42 5.40
11 ”HR'23§;; XIHR- 9600 | 6750 | 417 | 448 | 557 | 5.18 367 |493| 553 2650 | 1558
12 |IIHR-23271-1 x PED 23.00 64.00 4.17 477 | 5.38 5.20 2.67 4.80 4.22 22.83 5.93
13 IIHR_ZSZ;I ITHR- 25.00 66.00 4.00 447 | 5.33 6.00 3.33 4.98 5.47 24.17 6.30
IIHR-Sel.41-1 X
14 CLN3916C 26.50 65.50 3.50 7.00 | 6.02 5.52 3.33 4.50 6.88 33.67 15.30
I1IHR-2327-1 X
15 CLN3916C 24.50 67.50 383 | 6.31] 6.11 5.18 3.33 501 | 450 30.22 6.08
16 ”HR-ZB)SZJ_SZX ITHR- 23.50 66.00 4.00 5.58 | 5.45 5.77 3.50 5.03 6.05 30.97 6.92
IIHR-Sel.41-1 X
17 lIHR-2957 23.50 65.50 400 | 5.20 | 5.10 5.75 3.33 497 | 5.80 25.67 5.55
IIHR-Sel.41-1 X
18 lIHR-2833 25.00 68.00 3.67 | 7.78 | 5.35 7.57 2.67 490 | 5.90 29.80 12.58
19 ”HR_288345>7< ITHR- 25.00 75.50 4.00 6.45 | 6.40 8.47 3.67 5.00 6.33 30.17 15.03
1IHR-2834 X
20 CLN3916D 25.00 66.00 3.67 | 5.20 | 4.60 7.43 3.00 493 | 542 24.17 10.00
C.D. (5%) 1.37 1.56 0.30 0.24 | 0.19 0.52 0.39 0.14 0.32 2.44 0.54
S.E. 0.56 0.64 0.12 | 0.10 | 0.08 0.21 0.16 0.06 | 0.13 1.00 0.22
C.V (%) 1.75 0.73 2.41 1.38 | 1.13 2.46 3.81 0.88 1.82 2.79 1.62
Table 4: Per se performance of hybrids for growth, yield and quality parameters in tomato for pooled season
Number of| Average [Number of] Yield Pulp Titrable Dry
S. No. Hybrids seeds per | fruit weight | fruits per FI);:t S?g;f Isl)fe recovery| pH | acidity M?:;t;”e matter V(lrsT(]:gzl)ty
fruit ) plant szg) YS) 1 (o) (%) ° (%)
1IHR-2821 X
1 CLN3916C 81.75 111.00 37.00 3.31 37.00 | 9752 |3.70| 0.47 95.82 4,18 | 2997.50
2 ”HR'ZASSﬁS;( Arka | 5y 66 80.67 4200 | 441 | 4150 | 9823 |387| 047 | 96.13 | 387 |2137.00
g | WHR-Sel4l-1X | ;g6 11600 | 4634 | 442 | 12.00 | 97.90 |365| 034 | 9582 | 418 |1285.00
IIHR-Sel.22
IIHR-Sel.41-1 X
4 CLN3916D 93.68 222.17 41.94 7.00 24.50 95.63 |3.83| 0.33 95.03 498 | 1498.00
1IHR-2847 x
5 CLN3916D 52.95 99.50 36.24 5.53 34.00 95.40 |3.84| 0.50 94.94 5.06 | 3659.50
o | MRASTXIAR] 5544 10483 | 6644 | 565 | 2950 | 98.09 |3.89| 046 | 96.01 | 3.99 | 1496.50
7 IIHR_ZZ%@;( ITHR- 32.50 122.83 39.91 4.88 32.00 97.81 |3.85| 0.36 96.36 3.64 | 2080.00
8 1IHR-2784 X 56.91 130.50 41.41 5.41 34.50 97.57 |3.85| 0.34 95.93 4.07 | 8882.50
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CLN3916C

9 | 1IHR-2834 X PED | 7144 82.83 7700 | 552 | 1650 | 8823 |381| 034 | 9648 | 352 | 1898.50

10 ”HR'25965|75’7‘”HR' 65.41 10817 | 3941 | 518 | 3950 | 97.54 |403| 034 | 9522 | 478 |1847.00

11 "HR'Z?’?;;X”HR' 83.46 12200 | 4579 | 532 | 4000 | 97.16 |381| 037 | 9506 | 495 |1291.00

12 [1IHR-23271-1x PED| 59.11 10833 | 5363 | 631 | 2200 | 9445 |3.70| 050 | 9456 | 544 | 373050

13 ”HR'Zgg&X“HR' 11558 | 117.67 | 4096 | 380 | 3550 | 9611 |3.85| 033 | 9348 | 652 | 317250
ITHR-Sel 41-1 X

14 Nrepe. 48.39 14650 | 4694 | 581 | 2250 | 97.49 |364| 035 | 9493 | 507 |1935.00
ITHR-2327-1 X

15 nreeit 85.61 19900 | 3358 | 571 | 1250 | 96.30 |4.20| 024 | 8650 | 1351 | 414150

16 ”HR'ZS’Sﬂ'ZlZX”HR' 68.96 17300 | 4613 | 531 | 1350 | 97.17 |3.98| 045 | 9235 | 7.65 | 1068.50

17 ”Hliﬁ'é‘;g}x 63.74 15517 | 5946 | 7.09 | 2850 | 97.73 |419| 029 | 8829 | 11.71 | 688750

18 ”HITF"SR‘*_';;%;X 96.89 131.00 | 5024 | 552 | 13.00 | 9711 |414| 026 | 9360 | 641 |1102.00

19 ”HR'2§§|45>7(”HR' 50.74 131.50 | 3124 | 404 | 2600 | 97.74 |408| 031 | 8883 | 11.17 | 4683.50
[IHR-2834 X

20 HRz8s 55.08 93.50 4750 | 471 | 1250 | 9574 |423| 023 | 9390 | 610 |801550

C.D. (5%) 12.13 3.38 789 | 017 | 215 | 287 |020| 003 | 129 | 101 | 18201

SE. 4.96 138 323 | 007 | 088 | 117 |008| 001 | 053 | 041 | 74.38

CV (%) 5.10 0.99 404 | 097 | 250 | 098 |151| 2.76 | 043 | 802 | 148

Table 5: Per se performance of hybrids for growth, yield and quality parameters in tomato for pooled season

Days to | Days to | Number Fruit size
4 Y - Fruit | Fruit |Pericarp | Number . of core |Peduncle
S. . 50 first | of fruits . . Firmness -
Hybrids . length | width [thickness|of locules| TSS 2 cross | scar size
No. percent | fruit per : (kg/cm?) .
. A (cm) (cm) (mm) | per fruit section (mm)
flowering|ripening| cluster (mm)
IIHR-Sel.57 X
21 CLN3916D 23.00 65.50 3.67 5.02 5.35 5.90 5.00 4.22 5.28 27.42 10.08
22 PED x CLN3916C 21.00 60.00 4.33 5.47 5.87 8.10 5.00 4.97 4.97 40.33 14.13
IIHR-2327-1 X
23 CLN3916D 23.50 66.00 4.00 5.00 5.47 5.25 3.33 4.92 5.45 28.38 15.93
24 | NWARZSZTAXNAR 1 2800 | 7500 | 433 | 505 | 605 | 823 | 333 |508| 608 | 2058 | 1313
25 [IIHR-2834 X CLN3916C| 24.50 66.00 4.33 5.22 4.65 6.77 2.67 4.97 5.45 22.00 6.58
26 | ARZBMNIAR | 2850 | 7000 | 367 | 543 | 462 | 7.93 | 250 | 497 | 540 | 2008 | 547

27 [1IHR-2957 x CLN3916C| 25.00 63.00 3.67 4.25 5.52 6.18 4.50 4.83 5.68 23.33 14.87

ITHR-2957 X Arka

28 A 2350 | 6350 | 433 | 460 | 502 | 582 | 350 |422| 560 | 2333 | 968
20 [IIHR-2784 x CLN3916D| 26.00 | 70.00 | 400 | 597 | 560 | 757 | 267 | 500 | 640 | 2008 | 10.30
30 ”HR'ZS7§|42>2( WHR- 1 9750 | 7100 | 367 | 625 | 507 | 837 | 367 |485| 725 | 2517 | 830

31 |1IHR-2847 x 1IHR-2957 | 24.50 65.50 4.00 5.53 4.50 7.47 3.50 5.02 5.25 33.83 12.13

32 | 1IHR-2847 x IIHR-2821 | 23.00 66.50 4.50 4.62 5.15 5.90 2.83 5.13 6.05 29.33 10.17

33 1IHR-2957 x PED 23.50 61.00 4.67 4.00 4.47 4.80 3.33 4.45 3.78 27.33 8.15

34 [IIHR-2957X IIHR-Sel.22| 23.00 64.50 3.67 5.02 5.43 5.40 2.67 5.03 5.98 29.00 15.90

35 | IIHR-2957 X IIHR-2955| 24.00 64.50 4.33 4.67 5.13 6.02 3.50 4.78 5.48 29.97 14.97

36 [IIHR-2957 x CLN3916D| 22.50 63.50 4.00 4.15 5.68 5.97 4.50 5.32 6.38 35.33 10.60

37 "HR'ZAiiZS%(Arka 2250 | 6500 | 450 | 508 | 499 | 818 | 300 | 517 | 515 | 2600 | 893

38 |IIHR-2847 x CLN3916C| 23.00 65.00 3.67 4.60 5.88 6.00 3.33 4.93 6.00 86.50 12.20

39 [IIHR-2833 X [IHR-2834| 25.00 68.00 3.67 6.03 4.65 6.53 3.00 4.78 5.73 19.85 10.12

40 |[1IHR-2833 X I1IHR-2821| 23.50 64.50 3.67 5.15 5.08 8.67 3.33 5.22 5.65 28.47 10.05

C.D. (5%) 1.37 1.56 0.30 0.24 0.19 0.52 0.39 0.14 0.32 244 0.54
S.E. 0.56 0.64 0.12 0.10 0.08 0.21 0.16 0.06 0.13 1.00 0.22
C.V (%) 1.75 0.73 2.41 1.38 1.13 2.46 3.81 0.88 1.82 2.79 1.62
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Table 6: Per se performance of hybrids for growth, yield and quality parameters in tomato for pooled season

Number | Average | Number | ,. . Pulp Titrable . Dry . .
S Hybrids of seeds | fruit | of fruits Yield per |shelf life recovery| p" | acidity Moisture matter Viscosity
No. - . plant (kg) | (days) (%) (mPa)
per fruit |weight (g)| per plant (%) (%) (%)
IIHR-Sel.57 X
21 CLN3916D 80.61 98.00 33.93 3.59 29.50 96.91 |4.09| 0.32 85.50 14.50 | 7930.00
22 PED x CLN3916C 54.63 111.33 44.39 4.96 16.00 97.41 |439| 0.30 99.43 0.58 3608.50
IIHR-2327-1 X
23 CLN3916D 78.91 110.17 49.56 6.19 37.00 | 95.72 | 4.04| 0.33 94.64 5.36 | 2227.50
24 ”HR_Z?’%;\__}SX ITHR- 13141 149.67 54.79 8.18 14.00 97.06 | 4.22| 0.31 94.96 5.04 1321.50
1IHR-2834 X
25 CLN3916C 66.24 110.50 52.91 6.01 24.50 93.43 | 4.23| 041 98.55 1.45 6432.00
26 | 'IMRZS3VNAR T 5661 | 0000 | 5244 | 645 | 2050 | 9746 |412| 027 | 9693 | 307 | 1088.00
1IHR-2957 x
27 CLN3916C 103.11 91.33 57.24 6.07 42.00 97.67 |4.18| 0.35 98.59 141 8984.00
28 ”HR_'ZAi%SE( Arka 61.94 97.17 92.24 7.74 38.00 96.27 | 4.06 | 0.23 94.90 5.10 2310.50
1IHR-2784 x
29 CLN3916D 82.63 119.50 51.11 5.98 41.00 | 91.64 [4.12| 031 95.15 4.85 | 3336.50
30 IIHR_ZS7§|42>2< ITHR- 39.33 135.17 62.24 6.13 30.50 86.40 | 4.12| 0.25 86.30 13.70 | 1020.00
31 |IIHR-2847 x 1IHR-2957| 120.78 96.00 64.96 5.79 29.50 | 97.27 | 4.09| 0.40 92.55 7.45 348.50
32 |IIHR-2847 x 1IHR-2821| 61.39 79.00 76.91 7.65 27.00 97.36 | 4.05| 0.38 93.97 6.03 1195.00
33 1IHR-2957 x PED 84.06 70.00 64.24 4,12 14.00 9446 | 4.09| 047 94.70 5.30 1297.00
1IHR-2957X IIHR-
34 Sel 22 66.58 105.67 65.41 5.85 37.50 98.10 | 4.17| 0.20 96.14 3.86 1719.50
35 [IIHR-2957 x IIHR-2955| 63.94 80.67 59.91 5.05 35.50 97.38 | 4.25| 0.31 94.84 5.16 3053.50
1IHR-2957 x
36 CLN3916D 97.89 106.67 56.17 4.31 38.00 | 97.82 |4.28| 0.24 94.08 5.92 | 5264.50
g7 | MRS AT | g6 | 10600 | 4083 | 412 | 3550 | 97.04 422| 028 | 9533 | 467 | 514350
1IHR-2847 x
38 CLN3916C 52.18 156.17 55.28 7.28 35.50 94.36 | 4.23| 0.35 94.18 5.82 4653.00
39 ”HR'Zggéi j( IHR- 1 5841 | 10450 | o178 7.34 1250 | 96.23 |4.21| 0.27 95.86 4.14 | 5196.00
a0 | MNARZSSXUIAR | ‘6841 | 10367 | 6644 | 553 | 3400 | 97.37 |420| 018 | 9578 | 422 | 283350
C.D. (5%) 12.13 3.38 7.89 0.17 2.15 2.87 1020 | 0.03 1.29 1.01 182.01
S.E. 4.96 1.38 3.23 0.07 0.88 1.17 ]0.08| 0.01 0.53 0.41 74.38
C.V (%) 5.10 0.99 4.04 0.97 2.50 098 |151| 276 0.43 8.02 1.48
Table 7: Per se performance of hybrids for growth, yield and quality parameters in tomato for pooled season
Days to Days to Numb_er Fruit | Fruit |Pericarp | Number . Fruit size of | Peduncle
S. . 50 . .| of fruits . . Firmness .
Hybrids first fruit length | width |thickness|of locules| TSS »| COrecross |scar size
No. percent ripening per (cm) (cm) (mm) | per fruit (kg/em )section (mm)[ (mm)
flowering cluster
IIHR-2833 X
41 CLN3916C 23.00 65.50 3.50 5.37 5.02 6.72 3.33 |4.72| 6.12 24.33 14.83
IIHR-2833 X
42 CLN3916D 23.50 64.50 3.50 5.20 4.86 8.37 2.67 |4.85| 6.37 24.00 9.85
43 “HR_'ZABS?F]?S;( Arka 24.00 65.50 4.00 5.10 4.24 6.92 350 [4.05| 6.13 16.75 9.08
44 IIHR-2833 x PED 23.00 60.50 4.33 4.43 5.07 7.12 3.67 |4.80| 4.85 25.60 10.10
45 1IHR-2847 X PED 22.50 60.00 4.00 4.15 4.65 5.62 3.33 [5.18| 4.35 19.95 6.98
a6 | NHRASXNAR 1 2450 | 6950 | 367 | 630 | 645 | 685 | 450 |500| 638 | 3583 | 1492
47 |IIHR-2847 X IIHR-2834] 24.50 68.00 3.67 5.37 4.87 7.95 3.17 |4.95| 5.92 24.80 9.85
48 |IIHR-2847 X IIHR-2955 25.00 67.00 4.00 5.11 4,94 7.17 3.67 [4.96| 5.85 31.17 8.83
g9 | WHRSEIIXIAR 1 2500 | 6500 | 367 | 471 | 480 | 622 | 333 |473| 623 | 2517 | 1370
50 IIHR_S;;’;?_? ITHR- 26.00 69.00 3.67 6.50 6.93 4,72 5.33 [5.00| 6.65 49.75 10.42
51 ”HR_28882|15)7( ITHR- 24.50 66.50 4.00 6.08 6.30 5.78 3.67 [4.87| 5.30 33.27 15.92
52 [IIHR-2821 x 1IHR-2957| 24.50 64.50 4.00 4,78 5.55 6.43 3.67 [4.95| 453 27.72 12.70
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53 | PED X CLN3916D | 2200 | 6050 | 400 | 465 | 515 | 688 | 367 |438] 423 | 2385 | 13.03

54 | PED X IIHR-Sel22 | 2150 | 60.00 | 417 | 435 | 585 | 555 | 500 |455| 423 2802 | 10.10

55 ”HR'23§§;5 XWHR-\ 9100 | 6650 | 433 | 503 | 600 | 1072 | 350 |507| 527 | 3520 | 13.35

56 ”HR'Z?’;EX WHR- | 2400 | 6750 | 433 | 528 | 612 | 895 | 267 |520| 620 | 3013 | 1502
ITHR-2955 X

57 IR 2400 | 6550 | 417 | 523 | 611 | 598 | 300 |487| 525 | 2297 | 1495

58 ”HR'2§§|52>2( WHR- | 5350 | 6600 | 400 | 598 | 475 | 703 | 283 |465| 605 | 2062 | 1007

59 ”HR'Z‘fgz XWHR- o200 | 7000 | 400 | 535 | 643 | 700 | 467 |4a90| 525 | 3710 | 1803

60 "HR'23’8267|'517X WHR- 1 9500 | 66.00 | 400 | 542 | 555 | 600 | 283 |508| 597 30.50 1213

C.D. (5%) 137 | 156 | 030 | 024 | 019 | 052 | 039 |0.14| 032 2.44 054

SE. 056 | 064 | 012 | 010 | 008 | 021 | 016 [0.06] 013 1.00 0.22

CV (%) 175 | 073 | 241 | 138 | 113 | 246 | 381 088 182 2.79 162

Table 8: Per se performance of hybrids for growth, yield and quality parameters in tomato for pooled season

Yield

S. . Number of Avergge N“”.‘ber of per | Shelf life Pulp H Tlt_ra_ble Moisture Dry Viscosity
No Hybrids seeds per | fruit fruits per lant | (days) recovery| p acidity (%) matter (mPa)
' fruit  (weight(g) plant szg) y (%) (%) ° (%)
ITHR-2833 X
41 CLN3916C 93.11 85.33 45.13 3.96 | 36.00 98.72 | 430 | 0.25 96.20 3.80 | 7756.50
ITHR-2833 X
42 CLN3916D 98.78 58.67 47.50 415 | 3550 9392 | 426 | 0.24 97.45 2.55 | 3637.00
43 ”HR_ZASS:;’]?S;( Arka 52.74 60.50 65.50 475 | 32.00 95.05 |4.18| 0.28 96.01 3.99 | 2143.00

44 | 11HR-2833 x PED 131.06 67.00 71.61 513 | 15.50 97.79 | 420 | 031 99.30 0.70 | 2288.50

45 | 1IHR-2847 X PED 89.58 86.83 65.00 4.92 15.50 9640 |4.24| 0.23 98.52 1.48 | 3675.50

ITHR-2847 x 1IHR-

46 Sel 57 9551 | 142.50 49.33 487 | 1650 | 9232 |417| 027 | 9598 | 4.02 | 5005.50
47 ”HR'ZSZg j( WHR-| 6708 | 12767 80.50 741 | 1350 | 9344 [433| 030 | 96.04 | 3.97 |1112.50
48 ”HR'ZSZ‘S‘;;( WHR- | 2050 | 10483 71.11 722 | 2050 | 98.32 [4.15| 021 | 9657 | 3.43 | 3609.50
49 ”HR'SEZ!;SQSX "HR-1 15050 | 60.83 56.91 5.05 | 3350 | 97.18 |4.23| 018 | 9524 | 476 | 982.00
50 ”HR'S;S';?_ i‘ WHR-1 9174 | 221.00 30.61 498 | 3200 | 7867 |4.22| 017 | 99.68 | 0.32 | 2773.00
51 IIHR-288e2|.15>7( WHR-1 100,04 | 15183 54.46 413 | 3800 | 9387 |413| 021 | 9669 | 3.31 | 5212.50
52 ”HR'ZES;" WHR-"1 10461 | s58.67 64.24 6.07 | 3850 | 96.15 |4.10| 027 | 9659 | 3.41 | 8419.00

53 | PED X CLN3916D 119.96 98.33 56.78 3.67 | 37.50 97.47 | 414 | 034 96.34 3.66 | 3915.00

54 | PED X IIHR-Sel.22 139.41 100.50 58.61 4.66 13.50 97.22 | 409 | 024 98.50 1.50 | 3609.50

IIHR-2327-1 x 1IHR-

55 2833 130.63 144.67 77.74 8.03 | 25.50 96.17 | 4.13| 0.32 97.45 2.55 788.75

56 IIHR_Z?’;;;‘X lHR- 113.00 151.67 62.33 5.69 15.50 93.57 |4.17| 0.30 96.59 3.41 | 3834.50
ITHR-2955 x

57 CLN3916C 60.29 102.50 99.67 8.16 | 24.50 9131 |4.18| 0.8 95.43 4.57 | 3667.50
58 ”HR_2§§|52)2( IHR- 97.11 97.50 95.91 7.12 | 24.00 9549 |4.18| 0.16 97.94 2.06 | 3470.50
59 IIHR_Z?’;;;L X 1HR- 139.83 180.00 53.83 6.29 | 26.50 96.28 |4.15| 0.8 95.13 4.87 | 1603.00
60 “HR_238267|_517X HR- 52.74 139.50 81.29 7.24 | 3550 9446 |4.14| 0.29 96.51 3.49 | 5573.00
C.D. (5%) 12.13 3.38 7.89 0.17 2.15 287 |0.20| 0.03 1.29 1.01 182.01

S.E. 4.96 1.38 3.23 0.07 0.88 117 |0.08| 0.01 0.53 0.41 74.38

C.V (%) 5.10 0.99 4.04 0.97 2.50 098 |151| 276 0.43 8.02 1.48
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Table 9: Per se performance of hybrids for growth, yield and quality parameters in tomato for pooled season

s Dagg to Days to Nfufmb_er Fruit | Fruit |Pericarp | Number . Fruitsize of Peduncle

' Hybrids first fruig © ruits length| width |thickness|of locules| TSS Flrmnezss COre CTOSS Yo rar size
No. percent ripening per (cm) | (cm) (mm) | per fruit (kgfem?) | - section (mm)

flowering cluster (mm)
61 |CLN3916C X CLN3916D | 24.50 64.50 3.67 | 510 | 4.92 8.87 350 [4.85| 6.25 29.00 6.23
62 [IIHR-SEL.19 X IIHR-2957| 23.50 63.00 3.67 448 | 5.02 8.00 3.00 |5.07 4.87 25.50 15.92
63 IIHR-2821 X PED 23.00 62.50 4.50 469 | 5.63 6.40 3.50 |4.62 3.55 29.60 8.00
64 | 11HR-2821 X IIHR-2955 24.00 67.00 4.50 547 | 5.40 7.90 2.33 |4.93 5.13 30.38 13.63
65 PED X Arka Ashish 20.50 59.00 450 | 443 | 450 5.57 3.67 |445| 4.80 31.85 10.12
66 IIHR-Z/ii;;:hx Arka 23.50 65.00 4.00 5.08 | 5.08 8.43 2.67 |5.00 5.42 28.10 12.22
67 Ashish x CLN3916D 24.00 64.50 3.83 5.10 | 5.33 6.98 2.67 |4.87 6.03 26.10 15.02
68 Ashish x CLN3916C 23.00 64.00 4.00 575 | 4.88 5.93 233 |4.84 4.93 21.50 12.97
69 | IIHR-2784 x IIHR-2821 25.50 71.50 4.00 542 | 5.40 7.10 2.67 |5.02 5.80 24.27 10.05
70 | IIHR-2955 x Arka Ashish | 24.00 65.50 4.50 5.17 | 4.22 5.73 3.33 |4.70 5.62 17.30 5.67
71 | IIHR-Sel.19 x IIHR-2821 | 24.00 63.50 3.67 5.07 | 5.47 7.60 4.00 |5.05 5.07 30.03 12.97
72 | IIHR-Sel.19 x CLN3916C | 24.50 68.00 3.67 6.05 | 6.18 5.80 3.67 [4.90 5.92 30.72 10.22
73 | 1IHR-2834 X Arka Ashish| 24.50 66.00 4.33 547 | 4.88 9.10 2.83 |4.60 5.75 25.62 10.18
74 IIHR-2955 x PED 21.50 63.50 5.00 478 | 5.18 7.08 450 |5.02 4.25 29.08 15.18
75 | 1IHR-2847 x 1IHR-2833 | 24.00 65.50 367 | 485 | 4.18 5.32 2.33 |5.00/ 5.33 24.87 10.02
76 [1IHR-2847 x 1IHR-2327-1| 25.00 68.50 3.67 5.02 | 6.37 8.25 3.33 |5.07 5.40 34.17 13.05
77 | IHR-Sel.19 x IIHR-2955 | 24.50 71.50 4.00 7.16 | 6.22 7.10 450 |5.00 6.15 40.00 12.68
78 IIHR-Sel.19 x PED 21.50 64.50 4.00 557 | 5.12 5.95 3.50 [4.95 5.05 29.50 12.25
79 ”HR_SZI':hli;& x Arka 24.00 66.00 3.67 6.50 | 5.10 7.10 2.67 |4.75 6.18 25.50 10.38
go | MRS AXIAR-| 2500 | 6050 | 367 | 564 | 592 | 597 | 350 (500 645 2950 | 12.92
C.D. (5%) 1.37 1.56 0.30 0.24 | 0.19 0.52 0.39 |0.14 0.32 2.44 0.54
S.E. 0.56 0.64 0.12 0.10 | 0.08 0.21 0.16 |0.06 0.13 1.00 0.22
C.V (%) 1.75 0.73 241 1.38 1.13 2.46 3.81 [0.88 1.82 2.79 1.62
Table 10: Per se performance of hybrids for growth, yield and quality parameters in tomato for pooled season
Average .

s. vbri Number | “{*FE5| Number| L\ per |shelflife| PulP | |Titrable), wire| BT |viscosity

No. ybrids of seed_s weight of fruits plant (kg) | (days) recovery| p acidity (%) matter (mPa)
per fruit @ per plant (%) (%) (%)

61 |CLN3916C X CLN3916D| 67.00 89.83 | 41.79 3.21 2350 | 97.60 |4.16| 0.28 95.87 4.13 | 4338.50

62 ”HR'SE'Z‘;s%X”HR' 6811 | 98.33 | 6358 | 515 | 3850 | 9713 | 4.16| 033 | 9468 | 532 | 106850

63 IIHR-2821 X PED 104.28 | 79.17 | 38.11 3.36 2450 | 94.00 |4.04| 0.37 98.24 1.76 | 1151.50

64 | 1IHR-2821 X IIHR-2955| 152.29 | 123.00 | 92.00 6.59 22.00 | 9513 |4.17| 035 98.00 2.00 | 3917.50

65 PED X Arka Ashish 50.91 82.67 | 45.17 431 1350 | 87.23 |4.15| 0.25 99.84 0.16 | 6047.00

66 IIHR-2§§;i—SthArka 51.74 | 128.83 | 101.83 8.02 2550 | 9712 (412 0.19 98.51 1.50 | 7994.00

67 Ashish x CLN3916D 84.96 | 139.50 | 69.61 521 3750 | 9784 [4.16| 0.26 95.58 442 | 1997.00

68 Ashish x CLN3916C 66.61 93.50 | 64.28 6.20 39.50 | 9424 [4.25| 0.52 96.78 3.22 | 9223.50

69 | IIHR-2784 x IIHR-2821 | 45.61 | 122.50 | 38.50 3.68 2250 | 97.21 |419| 043 96.66 3.34 | 2418.50

70 [I1THR-2955 x Arka Ashish| 39.24 | 102.17 | 100.50 6.10 3750 | 96.92 [4.14| 0.19 96.30 3.70 | 9032.00

71 |[1IHR-Sel.19 x IIHR-2821| 60.94 99.00 | 57.94 5.54 2750 | 91.72 |4.28| 0.35 96.16 3.84 | 1075.00

72 |IIHR-Sel.19 x CLN3916C| 80.61 | 120.17 | 51.63 4.25 28.50 | 95.02 [4.15| 0.28 96.23 3.77 | 8353.50

73 |IIHR-2834 X Arka Ashish| 49.41 | 119.00 | 85.13 7.07 34.00 | 9658 |[4.13| 0.29 97.73 2.27 | 6179.50

74 11HR-2955 x PED 150.08 | 94.17 | 78.50 4.25 24.00 | 96.05 [ 4.13| 0.28 95.40 4.60 | 1524.00

75 | 1IHR-2847 x IIHR-2833 | 50.61 | 113.17 | 79.83 6.27 37.00 | 95.70 |4.18| 0.32 96.31 3.69 | 1446.50

76 |IIHR-2847 x IIHR-2327-1| 93.24 | 165.50 | 56.11 5.07 3550 | 94.79 |431| 0.54 97.66 2.34 | 1480.50

77 |IIHR-Sel.19 x IIHR-2955| 89.08 | 169.17 | 53.78 4.36 27.00 | 9718 [4.17| 021 97.65 2.35 | 2099.00

786 | IIHR-Sel 10X PED | 160.46 | 9283 | 54.63 | 423 | 27.00 | 97.88 |4.24| 0.28 | 9917 | 0.83 | 1282.00
79 | IHRSeAL IXAN@ | 5179 | 8100 | 5133 | 420 | 2450 | 97.65 [416| 027 | 9617 | 383 | B8444.00
go | IMR-SEIALIXIAR| 12000 | 12533 | 5428 | 541 | 2000 | 9488 |433| 018 | 9669 | 331 | 157650
C.D. (5%) 1213 | 338 | 789 | 017 | 215 | 287 |020] 003 | 120 | 10l | 18201

SE. 296 | 138 | 323 | 007 | 083 | 117 [008| 001 | 053 | 041 | 74.38

CV (%) 510 | 099 | 404 | 097 | 250 | 098 |151| 276 | 043 | 802 | 148
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Table 11: Per se performance of hybrids for growth, yield and quality parameters in tomato for pooled season

Days to Days to Numb_er Fruit | Fruit |Pericarp | Number . Fruit size of | Peduncle
S. . 50 . .| of fruits . . Firmness -
No. Hybrids percent fl!’S'[ frUIt per length | width |thickness |of Ioculgs TSS (kg/cm?) core cross | scar size
flowering ripening | /oy (cm) | (cm) (mm) | per fruit section (mm)[ (mm)
81 | IIHR-2784 x IIHR-2833 | 25.00 68.00 3.67 6.05 | 5.78 5.97 220 14.80| 4.55 25.63 6.93
82 | 1IHR-2784 x 1IHR-2847 | 25.00 69.00 350 | 5.67 | 5.25 7.00 2.67 |5.03| 4.63 30.00 9.95
83 |IIHR-Sel.57 x CLN3916C| 23.50 67.00 3.67 6.70 | 5.80 9.03 3.00 |5.15| 6.45 30.77 14.92
84 |IIHR-2784 X IIHR-Sel.19| 25.50 69.00 3.67 6.57 | 5.52 7.98 233 |5.17| 6.95 23.77 10.02
85 | IIHR-2833 x IIHR-2955 | 25.50 67.00 3.67 4.45 | 4.08 5.59 217 |4.77| 4.68 24.17 5.53
86 |IIHR-Sel.19 x IIHR-2834| 27.00 67.00 4.00 5.68 | 5.60 7.05 2.67 |493| 553 27.70 12.13
87 | IIHR-2784 x IIHR-2834 | 27.50 71.50 3.67 6.33 | 5.75 9.02 2.33 |4.87| 6.00 29.20 11.38
88 |IIHR-2784 x 1IHR-2327-1| 26.50 71.00 3.67 5.67 | 5.60 7.00 3.00 |4.97| 6.28 30.98 13.67
89 [IIHR-2955 X IIHR-Sel.57| 23.50 66.50 4.00 6.12 | 5.13 6.07 3.17 |5.00| 5.45 25.17 10.15
90 | IIHR-2955 x IIHR-2834 | 24.00 64.50 4,50 480 | 4.30 4.07 250 |4.95| 5.27 21.50 9.12
op | HRSCLLOXANG | 9350 | 6600 | 417 | 613 | 515 | 523 | 267 [487) 550 | 2572 | 1027
92 “HR_SZI('?IIQS;( ITHR- 26.50 70.00 3.50 5.03 | 5.20 7.10 350 |4.95| 5.40 24.77 14.00
93 |IIHR-Sel.22 x CLN3916D| 23.00 66.50 400 | 6.03 | 527 8.03 2.67 [4.97| 5.98 25.27 12.85
94 | Arka Ashish x Sel.22 22.00 65.00 400 | 6.12 | 450 7.23 2.33 |4.75| 5.90 19.97 10.27
95 IIHR-S:SIhSith el 23.00 65.00 4.17 5.95 | 4.50 5.10 2.67 |4.95| 453 25.58 10.10
o5 | !HRSESTXIHR- 1 2200 | 6600 | 350 | 618 | 508 | 597 | 400 [498| 538 | 3383 | 1432
97 “HR'SZZISjﬁl”HR' 25.00 76.00 3.17 7.02 | 522 6.07 2.83 |4.98| 7.22 30.13 5.18
98 | IIHR-2784 x 1IHR-2957 | 25.00 69.00 367 | 515 | 6.11 8.00 3.67 |4.67| 5.43 29.98 14.88
99 IIHR-2847 Xll IHR-Sel.41+ 25.50 69.50 4.00 5.97 | 5.93 5.97 2.83 |5.07| 5.95 33.83 12.95
100 | IIHR-2847 x 1IHR-Sel.19| 24.00 70.00 3.83 6.20 | 5.22 6.47 3.17 |5.10| 5.73 27.30 9.38
C.D. (5%) 1.37 1.56 030 | 024 | 0.19 0.52 0.39 |0.14| 0.32 2.44 0.54
S.E. 0.56 0.64 0.12 0.10 | 0.08 0.21 0.16 |0.06| 0.13 1.00 0.22
C.V (%) 1.75 0.73 241 1.38 1.13 2.46 3.81 ]0.88| 1.82 2.79 1.62
Table 12: Per se performance of hybrids for growth, yield and quality parameters in tomato for pooled season
Number | Average [Number of| . Shelf | Pulp Titrable . Dry - .
NS(') Hybrids of seeds | fruit | fruits per YIZaerllttj (r:(er) life |recovery| pM | acidity M(z:;t)u "€\ matter V('rsﬁgf;)ty
: per fruit |weight (g)] plant |P 9|(days)| (%) (%) 0 (%)
81 | IIHR-2784 x IIHR-2833 | 58.61 108.83 74.41 6.13 34.00| 97.23 |4.25| 041 99.40 0.60 2413.50
82 | IIHR-2784 x IIHR-2847 | 49.46 107.83 85.74 7.62 14.00| 8435 [430| 0.28 95.07 4.93 2087.00

83 |IIHR-Sel.57 x CLN3916C| 85.91 153.83 40.06 3.59 3150 | 9260 [4.17 | 0.54 93.67 6.33 | 8075.00

84 [IIHR-2784 X 1IHR-Sel.19] 45.77 115.17 50.00 471 22.00 | 97.60 [4.25| 0.30 96.86 3.14 | 1865.50

85 | 1IHR-2833 x IIHR-2955 | 49.28 85.33 65.61 4.46 25.00 | 9489 |4.06 | 0.37 95.69 432 | 2715.90

86 [IIHR-Sel.19 x IIHR-2834| 81.58 109.83 60.11 4.89 30.00 | 92.04 |4.38| 0.29 96.63 3.37 | 1204.00

87 | IIHR-2784 x IIHR-2834 | 61.44 111.50 64.67 6.79 34.00 | 9490 [4.27| 0.35 97.62 2.38 | 2925.00

88 |[IIHR-2784 x IIHR-2327-1] 74.41 137.00 54.61 4.92 1350 | 90.92 |4.26 | 0.29 95.65 435 | 1078.50

89 [IIHR-2955 X IIHR-Sel.57| 99.00 89.83 43.50 3.71 29.50 | 95.04 |435| 0.25 97.89 2.12 | 2473.50

90 | IHR-2955 x IIHR-2834 | 70.11 53.33 74.50 4.95 3250 | 97.65 [4.28| 041 99.42 0.58 | 2392.50

IIHR-Sel.19 x Arka

01 o119 6692 | 9617 | 6378 | 547 |3450| 97.30 |435| 034 | 9804 | 1.96 | 144350
92 "HR'Sgéll%;("HR' 6391 | 8667 | 6294 | 551 |3450| 9841 |429| 036 | 9714 | 2.86 | 7706.00

93 |IIHR-Sel.22 x CLN3916D| 60.79 85.83 51.78 4.32 1250 | 84.05 |4.33| 0.30 95.64 436 | 1357.50

94 | Arka Ashish x Sel.22 55.50 97.00 51.33 4.42 3550 | 97.91 | 438 | 0.28 99.25 0.75 | 7055.00

IIHR-Sel.57 x Arka

%5 an 6725 | 9133 | 7300 | 540 |27.00| 9301 |411| 031 | 99.23 | 077 | 595650
o5 | 'HRSESTXIHR | 10528 | 0117 | 7011 | 542 |1300| 9617 |427| 036 | 9820 | 181 |503850
g7 | MHRZTHLXIAR" 1 5561 | 9033 | 6983 | 650 [2000| 9459 |416| 041 | 9886 | 114 | 1022.00
98 | 11HR-2784 x [1HR-2957 | 6258 | 12550 | 6317 | 591 | 3550 9754 |4.21| 03L | 9821 | 179 | 188250
g9 | MARZBATXWAR- 1 9524 | 12533 | 4583 | 325 [3150| 97.56 [433| 041 | 9580 | 420 | 7028.50
100 |11HR-2847 x [IHR-Sel.19] 51.04 | 11233 | 5500 | 408 |44.50| 8358 |4.79| 043 | 9592 | 4.08 | 4515.00
C.D. (5%) 1213 | 338 | 789 | 017 | 245 287 |020] 003 | 120 | 101 | 18201

SE. 496 | 138 | 323 | 007 | 088 | 117 |008] 001 | 053 | 041 | 74.38

CV (%) 510 | 0.99 | 404 | 097 | 250 | 0.98 |151] 2.76 | 043 | 802 | 148
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Table 13: Per se performance of hybrids for growth, yield and quality parameters in tomato for pooled season

Number Fruit size
Days to 50| Days to .- | Fruit | Fruit | Pericarp | Number . of core |Peduncle
S. . - .| of fruits . - Firmness -
Hybrids percent [first fruit length | width |thickness|of locules| TSS > cross |scar size
No. : L per : (kg/cm?) .
flowering | ripening (cm) | (cm) (mm) | per fruit section | (mm)
cluster (mm)
101 Sel.19 x CLN3916D 24.00 67.00 3.67 492 | 5.10 7.02 2.67 |500| 5.28 25.08 5.08
102 | 1IHR-Sel.19 x IIHR-Sel.22 |  24.00 68.00 3.50 711 | 555 9.87 2.83 |495| 547 29.88 10.23
103 |IIHR-Sel.41-1 x 1IHR-2834| 24.50 67.50 4.00 5.35 | 5.07 5.97 3.33 [492| 6.23 25.90 12.63
104 |1IHR-Sel.41-1 x 1IHR-2955|  25.00 68.00 3.67 593 | 5.18 5.72 3.83 [4.84| 543 28.08 9.32
105 IIHR-Sel.57 x PED 21.00 61.50 3.83 457 | 541 8.93 433 |5.05| 4.62 29.30 6.15
106 | I1HR-2821 X CLN3916D 26.00 66.50 4.00 428 | 4.97 5.17 3.00 [4.88| 6.03 23.83 5.30
107 |IIHR-Sel.41-1x IIHR-Sel.19|  24.00 69.00 3.50 6.98 | 5.83 5.07 333 [4.73]| 5.30 24.87 6.08
108 | CLN3916C x IIHR-Sel.22 22.50 63.00 3.67 512 | 4.70 4.10 3.33 [4.82| 5.32 21.13 4.18

109 | 11HR-2833 x IIHR-Sel.22 24.00 67.50 4.33 6.20 | 4.77 5.98 233 |5.03] 492 19.93 11.83

110 | 1IHR-2833 x IIHR-Sel-57 23.50 67.50 3.83 5.05 | 4.93 5.98 2.67 |5.07]| 5.53 26.47 10.07

111 1IHR-2784 x PED 23.50 64.50 4.00 6.08 | 4.77 5.08 3.33 [4.90] 4.90 19.97 5.05
112 | IIHR-2784 x IIHR-SEL.57 | 25.50 76.00 3.50 6.43 | 4.97 8.08 3.17 |5.05| 5.42 24.73 12.77
113 [IIHR-Sel.41-1 X 1IHR-2821|  24.50 68.00 3.50 6.10 | 548 6.13 3.50 [4.30| 4.68 35.05 10.23

114 IIHR-Sel.41-1 X PED 22.50 63.00 4.00 517 | 542 3.92 3.67 [447] 450 35.13 9.97

115 | 11HR-2821 x IIHR-Sel.22 23.50 66.50 4.00 518 | 526 5.75 2.67 [4.93| 5.38 30.38 5.47

116 | 1IHR-2833 X [IHR-2957 25.50 66.00 4.33 4.68 | 525 6.52 3.67 |5.07| 4.87 27.80 11.65

117 | 1IHR-2821 X IIHR-2834 25.50 67.50 4.00 455 | 523 5.72 283 |5.02| 5.97 26.67 8.00

118 | IIHR-2784 X Arka Ashish 24.00 67.50 4.17 5.88 | 4.95 6.25 3.00 |[5.00| 5.48 27.22 7.07

119 | 1IHR-2955 x CLN3916D 24.00 66.50 4.17 503 | 517 10.13 3.00 [4.93] 6.95 29.72 10.13

120 |IIHR-Sel.41-1x IIHR-Sel.57|  24.00 67.00 4.00 712 | 565 5.08 450 [4.92| 510 35.72 14.85

C.D. (5%) 1.37 1.56 0.30 0.24 | 0.19 0.52 039 [0.14] 0.32 244 0.54
S.E. 0.56 0.64 0.12 0.10 | 0.08 0.21 0.16 |0.06| 0.13 1.00 0.22
C.V (%) 1.75 0.73 241 138 | 1.13 2.46 3.81 |0.88|] 1.82 2.79 1.62

Table 14: Per se performance of hybrids for growth, yield and quality parameters in tomato for pooled season

Number of| Average | Number | . . Pulp Titrable . Dry L
NS(') Hybrids seeds per | fruit | of fruits le,frl]? (p:(er) 5?32‘ Is')fe recovery| pH | acidity M?!;tij "¢ matter V(lrsrﬁgzl)ty
: fruit  |weight (g)| per plant| P g YS) | (%) (%) ° (%)
01| Sel19x CLN3916D | 4924 | 11850 | 41.00 | 452 | 41.00 | 93.06 |434] 036 | 9518 | 4.82 | 8728.00
102 ”HR'SgL'IngX WHR- | 6174 | 13583 | 5467 | 492 | 11.00 | 97.97 |432| 026 | 97.03 | 297 | 101350
103 ”HR'Se"24813;1X”HR' 6200 | 11567 | 4433 | 552 | 2650 | 9575 |4.48| 020 | 9399 | 6.01 | 472050
104 "HR'SQ"24915‘51X”HR' 5815 | 11017 | 5650 | 740 | 2450 | 93.89 |4.26| 028 | 9420 | 580 |8213.00

105 | 1IHR-Sel.57 x PED 46.33 105.83 69.83 6.83 24.00 | 9492 |4.46| 0.17 96.71 3.29 | 1598.00

106 |IIHR-2821 X CLN3916D| 54.13 76.67 54.00 3.92 35.00 | 99.12 |4.22| 0.17 96.66 3.34 | 3080.00

ITHR-Sel.41-1x IIHR-

107 P 4711 | 14333 | 5333 | 508 | 1650 | 97.68 |4.36| 031 | 9843 | 1.57 | 1174.50
108 CLN39§§CZ;‘”HR' 9039 | 7367 | 6333 | 432 | 1750 | 9444 |421| 048 | 9621 | 3.79 | 8066.50
109 IHR-2833 x IIHR-Sel.22| 9324 | 6817 | 7583 | 488 | 2500 | 9641 |4.36] 036 | 96.00 | 4.00 | 169050
110 ”HR'28335’;”HR'SE" 7385 | 11133 | 4283 | 338 | 2550 | 9852 |456| 042 | 9469 | 531 | 4766.50
111 | 1IHR-2784 x PED 7201 | 9983 | 4483 | 418 | 1950 | 97.73 |428| 041 | 9435 | 565 | 1136.00
112 “HR'§7ESI_45X7”HR' 69089 | 137.00 | 3589 | 238 | 2650 | 9820 |437| 031 | 9490 | 510 | 985.50
113 ”HR'SG';‘Slz‘llx”HR' 5024 | 9950 | 5894 | 547 | 2400 | 86.05 |479| 034 | 9568 | 432 | 1459.00

114 | 1IHR-Sel.41-1 X PED 50.24 121.50 68.17 5.05 28.00 | 94.65 |4.56] 0.29 99.15 0.85 | 1186.50

115 |IIHR-2821 x IIHR-Sel.22|  61.08 110.17 65.00 5.70 12.00 | 82.66 |4.53| 0.26 94.92 5.08 | 7591.00

116 |1IHR-2833 X 1IHR-2957| 86.76 80.33 41.83 3.46 28.50 | 94.64 |4.18] 0.38 98.29 1.71 | 1863.50

117 |IIHR-2821 X 1IHR-2834| 59.08 86.67 56.17 2.97 3150 | 95.17 |4.23] 0.34 97.65 2.35 | 4080.00

IIHR-2784 X Arka

118 arae 4641 | 8783 | 9450 | 574 | 3000 | 97.32 |418| 040 | 9680 | 3.20 | 3746.00
119 [I1HR-2055 x CLN3916D| 92,61 | 11017 | 6567 | 631 | 2850 | 9501 |434] 032 | 9833 | 167 | 4678550
120 ”HR'SeS":Il;X”HR' 4168 | 11133 | 6467 | 585 | 1150 | 8651 |419| 031 | 9663 | 3.37 | 1822.00
C.D. (5%) 1213 | 338 | 7.89 017 | 215 | 287 [020] 003 | 120 | 101 | 18201
SE. 4.96 138 | 323 007 | 088 | 117 [008] 001 | 053 | 041 | 7438
CV (%) 5.10 099 | 404 097 | 250 | 098 |151] 276 | 043 | 802 | 148

~384"
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Table 15: Superior parent and hybrid combinations in respect of growth, yield and quality traits in tomato
S. No. Trait Best parent Best hybrid
1 Days to 50% flowering PED PED x Arka Ashish
2 Days to first fruit ripening PED PED x Arka Ashish
3 Pericarp thickness (mm) IIHR-2833 IIHR-2327-1 x 1IHR-2833
4 Number of locules per fruit IIHR-Sel.22 I1HR-2833 x 1IHR-2955
5 TSS (°Brix) IIHR-2957 1IHR-2957 x CLN3916D
6 Fruit Firmness (kg/cm?) IIHR-Sel.41-1 I1HR-2784 x 1IHR-Sel.22
7 Number of seeds per fruit IIHR-2847 IIHR-2784 x 1IHR-2955
8 Number of fruits per plant IIHR-2327-1 IIHR-2327-1 x Arka Ashish
9 Yield per plant (kg) IIHR-2327-1 IIHR-2327-1 x IIHR-2955
10 Shelf life (days) CLN3916D IIHR-2847 x 1IHR-Sel.19
11 Pulp recovery (%) Arka Ashish 1IHR-2821 x CLN3916D
12 Dry matter (%) IIHR-Sel.22 IIHR-Sel.57 x CLN3916D
13 Viscosity (mPa) IIHR-2834 Arka Ashish x CLN3916C

Conclusion 9. Paulson KN, Stevens MA. Relationships among

According to the results of the current study, it can be Titratable Acidity, p” and Buffer Composition of Tomato

concluded that the parents PED, Arka Ashish, 1IHR-2327-1, Fruit. J Food Sci. 1974;39:354-357.

[IHR-Sel.41-1, 1IHR-2833, IIHR-2957, 1IHR-2784, IIHR- 10. Pooja KB, Hosamani RM, Sridevi O, Biradar MS.

Sel.19, 1IHR-Sel.57 and IIHR-Sel. 22 performed better for Combining ability analysis in double cross hybrids of

most of the traits and thus, these tomato lines can be tomato (Solanum lycopersicum L.). J Pharm. Innov.

considered as best parents. A total of 16 tomato lines were 2021;11(2):90-94.

evaluated for processing traits and all the lines recorded TSS 11. Raffo A, Leonardi C, Fogliano V, Ambrosino P, Salucci

more than 4.9 °Brix. M. Nutritional value of cherry tomatoes (Solanum

Among 120 hybrids, 1IHR-2957 x CLN3916D, IIHR-2327-1 lycopersicum Cv. Naomi F;) harvested at different

X 1IHR-2955, 1IHR-2847 x 1IHR-Sel.19, IIHR-2955 x Arka ripening stages. J Agric. Food Chem. 2002;50:6550-

Ashish and Arka Ashish x CLN3916C were found to be better 6556.

hybrids for TSS, yield, shelf life, number of seeds and titrable 12. Ranieri A, Giuntini D, Lercari B, Soldatini GF. Light

acidity traits studied. None of the hybrids outperformed influence on antioxidant properties of tomato fruits.

checks in terms of fruit yield. As many as 11 cross Progress in Nutrition. 2004;6:44-49.

combinations recorded TSS more than 5.3 °Brix. The cross 13. Singh A, Gautam JPS, Upadhyay M, Joshi A.

combination 1IHR 2957x CLN3916D recorded a TSS of 5.32 Manifestation of heterosis in tomato (Solanum

°Brix. Therefore, these cross combinations can be used in lycopersicum Mill.) for growth and flowering characters.
future breeding programmes aimed at improving desirable Crop Research. 2005;29(2):282-284.

traits. 14. Takeoka GR, Dao L, Flessa S, Gillespie DM, Jewell WT,

Huebner B, et al. Processing effects on lycopene content
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