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Abstracts Tomato is an important crop of hilly regions
in India and fetches off season prices to farmers when
grown during rainy season in Himachal Pradesh.
However, the production remains in scarcity during
March-June and October- December due to
environmental hazards. The only alternative is to make
use of low cost plastic greenhouses for tomato
production during these periods so that year round and
off-season supply to the market in the plains is regulated.
Keeping this in view, an experiment was conducted to
evaluate and identify the superior and most promising
F1 hybrids in respect of productivity and quality of the
produce in a low cost plastic greenhouse. The study
was carried out on 16 tomato hybrids in relation to
earliness, yield and quality. Out of 16 hybrids, Naveen
2K+ recorded the maximum fruit yield/plant (3.23 and
3.81 kg) and fruit yield/m2 (12.92 and 15.24 kg) followed
by Amisha and Rakshak. Naveen 2K+ also recorded
maximum fruit weight (73.33 and 74.17 g), and harvest
duration (73.33 and 74.67 days) during both the years.
A cherry tomato hybrid BSS-366 was earliest in
marketable maturity (78.67 and 79days) and recorded
the maximum number of flowers/ cluster, number of
fruits/ cluster, number of flower clusters/ plant, number
of fruits/ plant, total soluble solids, ascorbic acid and
lycopene content. Rakshak exhibited maximum value of
pericarp thickness and shelf life.
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Introduction

The tomato is an important vegetable throughout the
world and is found on the markets in most cities of the
world. It is also one of the most promising crop for
intensive cultivation practices (Saglam and Yazgan, 2000).
The cultivation of tomato is done under open field
conditions in the mid hill region of Himachal Pradesh
and the growth of tomato is influenced by many
production constraints including various foliar and fruit
diseases which affect the production and quality of
tomato especially during rainy season. Moreover, year
round production of the tomato in the mid hills is also
not possible since it can not be grown during winters in
open. Therefore production under protected conditions
is an alternative for obtaining increased yield of tomato
with superior quality of produce and efficient resource
management. Protected cultivation also enables vegetable
growers to realize greater returns per unit area and also
offers other benefits like early harvest, longer harvest
duration, reduced or no leaching of fertilizers and eco
friendly management of pests, weeds and diseases.
Identification of suitable cultivar is the most important
aspect of protected cultivation because of higher cost
of production as compare to the open field. Generally
indeterminate cultivars are considered good for raising
tomatoes inside the polyhouses.

Materials and Methods

The experiment was carried out for two years at vegetable
research farm of the Department of Vegetable Science,
Dr. Y S Parmar University of Horticulture and Forestry,
Nauni, Solan (H.P.) during July to December, 2006 and
February to June, 2007.  Hybrids obtained from different
seed sources were Rakshak, Tolstoi, Sartaj and BSS-
366 from Beejo Sheetal; Rakshita and Naveen 2K+ from
IAHS Pvt. Ltd.; Amisha and Yash from Centuary seeds
Pvt. Ltd.; Vibhuti from Suttind Seeds Pvt. Ltd.; Snehlata
from Unicorn Seeds Ltd.; Avtar from Nunhemps India
Pvt. Ltd.; US-285 from US Agri Seeds; Surya from
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Seminis; Atul from Shubh Labh Services Ltd. and Solan
Garima and Solan Sindhur from UHF, Nauni, Solan.

The seedlings were transplanted at a spacing of 90 X
30 cm between rows and plants respectively. Eighteen
plants were accommodated in each treatment and
grown over a uniform growing media comprising of
soil, farmyard manure and sand (2:1:1). The experimental
design was randomized block design with three
replications. Two stem system of training was followed
and data were recorded on days to first flowering, days
to marketable maturity, Number of flower clusters/plant,
number of flowers/cluster, number of fruits/cluster, fruit
set (%), Number of fruits/plant, average fruit weight
(g), fruit yield (Kg/plant),  fruit yield (Kg/m2), pericarp
thickness (mm), harvest duration (Days), shelf life
(Days), total soluble solids (0B), Titrable acidity (%),
Ascorbic acid (mg/100g) and lycopene content (mg/
100g) during both the years.

Results and Discussion

Significant differences were observed among hybrids
used in the study when grown in the low cost plastic
greenhouses. The performance of different hybrids in
an uniform growing media has been given in the tables
1, 2, 3 and 4 US-285 was earlest (28.00 and 29.33
days) to reach the first flowering followed by Rakshak
(28.67 and 30.33 days), Solan Garima (29.67 and 30.67
days), Surya (31.00 and 31.33 days) and Sartaj (30.00
and 31.67 days) while, Vibhuti took maximum number

of days (40.33 days) to first flowering. BSS-366
recorded 78.67 and 79 days respectively during both
the years to reach the first marketable maturity followed
by US-285 (83.33 and 83.67 days). This finding was in
close line with Khalid et al. (2002) who reported the
range of 30-35 days for days to first flowering in tomato
production under protected condition. Khalid et al.
(2002) also observed significant variation in days to
marketable maturity in different cultivars of tomato.

Maximum number of flowers per cluster (11.18 and
11.42) and flower clusters/plant (16.67 and 17.67) was
observed in BSS-366 which was significantly higher
than all other genotypes. However, minimum number
of flowers per cluster (4.10 and 4.38) and flower
clusters/plant (9.00 and 9.67) was recorded in Avtar
and Sartaj respectively during both the years. BSS-366
a cherry type tomato also recorded maximum average
number of fruits per cluster (9.53 and 10.12) and fruits
per plant (160 and 169) which was statistically superior
to all other hybrids during both years. Minimum average
number of fruits per cluster (3.00 and 3.43) was found
in Avtar during both the years and minimum number of
fruits (25.33) was recorded in Avtar during the first
year and during second year, it was recorded in Surya
(36). Farooq et al. (2006) also reported the significant
difference for number of fruits per plant in the evaluation
of five tomato hybrids under plastic tunnel. Pant et al.
(2002) reported highest number of fruits/plant (139) in
cultivar DARL304 in hydroponic system of growing

Table 1: Effect of uniform growing media and fertilization on yield and yield attributing characters of tomato in low cost
plastic greenhouse during 2006
Hybrids Days to 

first 
flowering 

Days to 
marketable 

maturity 

No of 
flowers/ 
cluster 

No of 
fruits/ 
cluster 

No of 
flower 

clusters/ 
plant 

No. of 
fruits/ 
plant 

Fruit 
 set (%) 

Average 
fruit 

weight 

Fruit 
yield 
Kg/ 
plant 

Fruit 
yield Kg/ 
 m2 

Harvest 
duration 
(Days) 

Rakshak 28.67 88.33 5.88 4.80 10 43.67 82.25 60.67 2.57 10.28 57.67 
Rakshita 35.33 98.00 5.58 4.22 10.33 39.33 75.48 58.67 2.17 8.68 68.33 
Amisha 30.67 100.33 5.97 5.15 12.00 52.03 85.99 58.33 3.07 12.28 71.67 
Tolstoi 31.33 85.00 6.22 4.72 10.33 43.67 76.77 48.17 2.17 8.68 56.33 
Solan Garima 29.67 88.33 4.87 3.72 10.67 34.33 76.09 57.33 1.95 7.80 58.33 
Naveen 2 K+ 34.67 98.67 5.85 4.62 11.50 44.00 80.67 73.33 3.23 12.92 73.33 
Sartaj 30.00 85.67 5.63 4.75 9.00 35.33 84.32 51.50 1.81 7.24 59.67 
Vibhuti 37.67 90.33 5.03 4.10 9.33 36.00 84.50 58.50 2.07 8.28 58.00 
Snehlata 33.67 85.00 5.55 4.00 10.67 36.00 72.92 55.17 2.05 8.20 57.67 
Solan 
Sindhur 

31.67 87.67 5.02 3.77 10.67 33.33 75.93 63.67 2.05 8.20 58.33 

SH-7711 
(Avtar) 

35.67 98.33 4.10 3.00 10.83 25.33 72.84 51.00 1.36 5.44 65.33 

BSS-366 37.33 78.67 11.18 9.53 16.67 160.0 86.21 5.15 0.83 3.32 54.33 
Yash 31.37 83.67 4.92 4.00 11.00 37.67 80.91 54.67 2.00 8.00 54.67 
US-285 28.00 83.33 4.89 4.14 10.67 39.00 84.83 44.00 1.71 6.84 51.00 
Surya 31.00 85.33 4.19 3.12 10.67 30.33 74.48 64.33 1.90 7.60 57.33 
Atul 35.67 98.67 4.66 3.45 10.00 29.33 74.36 51.00 1.58 6.32 68.67 
Mean 32.61 89.71 5.60 4.44 10.90 45.67 79.28 53.47 2.07 8.28 60.67 
SE(m) 1.24 2.03 0.48 0.37 0.54 1.71 3.13 1.43 0.45 0.87 1.61 
CD(0.05) 3.59 5.85 1.26 1.06 2.24 4.94 9.01 4.12 1.31 2.51 4.63 
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tomatoes.

Similarly, significant variation was observed in fruit set
percentage. Maximum fruit set was recorded in BSS-
366 (86.21%) during year 2006 and Rakshak in year
2007. Minimum fruit set (72.84 and 73.89%) was found

in Avtar and Snehlata during first and second year
respectively. Hazarika and Phookan (2005) also reported
the variation in fruit set percentage. Naveen 2K+ recorded
highest fruit weight (73.33 and 74.17 g) and was
statistically superior to all other genotypes during both
the years whereas, minimum fruit weight was found in

Table 2: Effect of uniform growing media and fertilization on quality characters of tomato in low cost plastic greenhouse
during 2006
Hybrids Pericarp thickness 

(mm) 
Shelf Life (Days) Total Soluble Solids 

(0B) 
Ascorbic Acid 

(mg/100) 
Lycopene content 

(mg/100g) 
Rakshak 6.55 13.67 4.66 21.33 2.35 
Rakshita 5.78 11.00 4.32 23.67 2.97 
Amisha 6.02 12.33 4.72 24.33 3.14 
Tolstoi 4.64 10.67 3.84 21.67 2.56 
Solan Garima 4.25 9.67 4.72 20.16 2.34 
Naveen 2 K+ 6.32 13.33 4.85 23.67 2.98 
Sartaj 5.78 11.67 3.35 22.33 2.37 
Vibhuti 5.22 9.33 4.12 17.29 2.05 
Snehlata 4.87 8.67 4.43 22.43 2.23 
Solan Sindhur 4.94 10.00 4.69 23.67 2.85 
SH-7711 (Avtar) 4.49 8.33 4.82 26.21 2.73 
BSS-366 2.49 5.67 5.43 28.39 3.19 
Yash 4.52 8.33 4.53 23.56 2.37 
US-285 5.64 11.00 4.97 22.67 2.43 
Surya 4.89 9.67 4.56 18.36 2.97 
Atul 4.83 11.33 4.45 20.33 2.39 
Mean 5.08 10.29 4.57 22.50 2.65 
SE(m) 0.30 0.59 0.26 0.93 0.13 
CD(0.05) 0.88 1.71 0.75 2.67 0.39 
 
Table 3: Effect of uniform growing media and fertilization on yield and yield attributing characters of tomato in low cost
plastic greenhouse during 2007

Hybrids Days to 
first 

flowering 

Days to 
marketable 

maturity 

No of 
flowers/ 
cluster 

No of 
fruits/ 
cluster 

No of 
flower 

clusters/ 
plant 

No. of 
fruits/ 
plant 

Fruit 
 set (%) 

Average 
fruit 

weight 

Fruit 
yield 
Kg/ 
plant 

Fruit 
yield Kg/ 
 m2 

Harvest 
duration 
(Days) 

Rakshak 30.33 92.00 6.20 5.61 11 54 90.26 60.83 3.28 13.12 59.33 
Rakshita 38.67 103.67 5.80 4.74 11.5 49.33 81.94 61.67 3.08 12.32 72.00 
Amisha 33 99.00 6.59 5.69 13.17 61 86.12 62.33 3.56 14.24 74.00 
Tolstoi 34 87.33 6.47 5.42 11.33 54 83.09 50.00 2.77 11.08 59.67 
Solan Garima 30.67 92.33 5.04 4.19 11.33 39.67 82.75 60.33 2.41 9.64 62.67 
Naveen 2 K+ 36.67 96.67 6.11 4.84 12.17 51.33 78.71 74.17 3.81 15.24 74.67 
Sartaj 31.67 88.00 5.99 5.15 9.67 46 85.56 52.50 2.41 9.64 60.00 
Vibhuti 40.33 92.33 5.25 4.66 9.83 42 88.75 61.67 2.58 10.32 61.00 
Snehlata 35.67 85.33 5.83 4.33 11.67 43 73.89 58.33 2.62 10.48 60.33 
Solan 
Sindhur 

34 90.00 5.17 4.22 11.33 42.33 81.50 67.50 2.78 11.12 62.00 

SH-7711 
(Avtar) 

39.33 101.67 4.38 3.43 11.83 36.33 78.09 53.33 2.02 8.08 69.33 

BSS-366 39.33 79.00 11.42 10.12 17.67 169 89.27 5.17 0.87 3.48 56.67 
Yash 34 85.33 5.11 4.51 11.67 45.17 88.01 57.50 2.13 8.52 56.00 
US-285 29.33 83.67 5.30 4.69 11.50 49 88.54 45.83 2.25 9.00 54.67 
Surya 31.33 86.00 4.41 3.61 11.17 36 82.04 66.83 2.39 9.56 58.00 
Atul 39.67 102.33 4.91 4.00 10.83 40.67 81.52 52.83 2.20 8.8 73.33 
Mean 34.87 91.54 5.87 4.95 11.73 53.68 83.75 55.68 2.66 10.64 63.35 
SE(m) 1.31 2.09 0.38 0.41 0.95 1.64 3.84 1.57 0.49 1.92 1.55 
CD(0.05) 3.79 6.05 1.09 1.18 2.75 4.74 11.07 4.51 1.42 5.54 4.47 
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BSS-366 (5.15 and 5.17 g) during both the years.
Vooren et al. (1986) reported that higher or lower fruit
weight in tomato may be ascribed to the varietal
characterstics. Comparison of data recorded on yield
per plant showed that the hybrid Naveen 2K+ recorded
highest yield/plant (3.23 and 3.81 kg) followed by
Amisha (3.07 and 3.56 kg). Minimum yield per plant
was found in BSS-366 (0.83 and 0.87 kg) during both
the years. Pant et al. (2002) reported highest yield of
7.6 kg/plant in cultivar DARL304 in hydroponic system.
Similarly, the promising variety Naveen 2K+ recorded
maximum fruit yield/ m2 (12.92 and 17.2 kg) followed
by Amisha (10.83 and 16.48 kg) and minimum yield
kg/m2 (3.32 and 3.48)  was observed in BSS-366. Khalid
et al. (2002) has also recorded highest fruit yield of
20.4 kg/m2 in cultivar Torquessa and 12.34 kg/m2 in
cultivar Jacinta. Farooq et al. (2006) also reported
highest fruit yield of 13.16 kg/m2 in cultivar
Mamotoroyork and 9.44 kg/m2 in cultivar Chinese
hybrid.

Among quality characters, maximum pericarp thickness
(6.55 and 6.71 mm) was recorded in Rakshak followed
by Naveen 2K+ (6.32 and 6.12 mm). Minimum pericarp
thickness (2.49 and 2.51 mm) was exhibited by
BSS-366, which was also statistically lower than all other
genotypes during both the years. Kumari et al. (1998)
also reported variation in pericarp thickness among
different cultivars.

Similarly, significant differences among the hybrids
were observed for harvest duration. Maximum harvest
duration of 73.33 and 74.67 days was exhibited by
Naveen 2 K+ followed by Amisha (71.67 and 74) and
Atul (68.67 and 73.33) whereas, the hybrid US-285
recorded the minimum harvest duration of 51.00 days
and 54.67 days during both the years. Maximum shelf
life of 13.67 and 15.33 days was recorded by hybrid
Rakshak followed by Amisha (12.33 and 14.33 days)
and Naveen 2K+ (13.33 and 14 days) during both the
years.

The total soluble solids content signifies the amount of
sugar present in fruit juice. Hence, a high soluble solid
content is desirable for processed product like juice,
ketchup, sauce and puree. The data obtained on average
total soluble solids showed highly significant differences
among the hybrids studied during both the years. The
mean value for genotypes revealed maximum total
soluble solids (5.43 and 5.37 0B) in BSS-366 followed
by US-285 (4.97 and 5.00 0B) Amisha (4.72 and 4.87
0 B) and Naveen 2K+ (4.85 and 4.90 0B). Sartaj (3.35
and 3.23 0B) recorded the minimum average total soluble
solids during both the year. Similar results have also
been reported by Inden and Torres (2004).

The mean performance of the different hybrids showed
maximum ascorbic acid in BSS-366 (28.39 and 32.43
mg/100g), which was statistically at par with Avtar
during the year 2006. Vibhuti recorded minimum
ascorbic acid (17.29 and 15.64 mg/100g) during both

Table 4: Effect of uniform growing media and fertilization on quality characters of tomato in low cost plastic polyhouse
during 2007
Hybrids Pericarp thickness 

(mm) 
Shelf Life (Days) Total Soluble Solids 

(0B) 
Ascorbic Acid 

(mg/100) 
Lycopene content 

(mg/100g) 
Rakshak 6.71 15.33 4.70 18.97 2.41 
Rakshita 5.97 12.33 4.27 21.66 3.07 
Amisha 6.12 14.33 4.87 21.92 3.17 
Tolstoi 4.63 11 3.47 20.12 2.39 
Solan Garima 4.16 9.33 4.63 18.07 2.41 
Naveen 2 K+ 6.12 14 4.93 20.64 3.06 
Sartaj 5.80 12 3.23 20.63 2.39 
Vibhuti 5.48 9.67 4.00 15.64 2.02 
Snehlata 4.93 8 4.50 20.89 2.28 
Solan Sindhur 5.02 8.67 4.60 21.40 2.97 
SH-7711 (Avtar) 4.67 7.33 4.78 24.39 2.89 
BSS-366 2.51 5 5.37 32.43 3.24 
Yash 4.54 9 4.50 20.76 2.49 
US-285 5.59 12 5.00 20.77 2.55 
Surya 4.92 8.33 4.67 17.70 3.03 
Atul 4.99 12 4.50 18.46 2.45 
Mean 5.13 10.52 4.54 20.88 2.68 
SE(m) 0.26 0.66 0.22 0.89 0.15 
SE(d) 0.36 0.93 0.32 1.27 0.21 
CD(0.05) 0.74 1.89 0.64 2.59 0.42 
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the years.  Phookan et al. (1996) obtained immense
variation in tomato cultivars for ascorbic acid content.
Maximum lycopene content was also observed in BSS-
366 (3.19 and 3.24 mg/100g) and Vibhuti recorded
minimum lycopene content (2.05 and 2.02 mg/100g)
during both the years. This was in close line with
Slimestad and Virehuel (2005) who reported the variation
in lycopene content from 1.6 to 5.6 mg/100g of fruit.

lkjka'k

VekVj fgekpy izns'k o Hkkjr o"kZ ds vU; ioZrh; {ks=ksa dh ,d
eq[; lCth Qly gS ftldk mRiknu csekSleh lCth mRikn ds
fy, fd;k tkrk gSA ijUrq bu ioZrh; {ks=ks esa vDrwcj ls ekpZ rd
ckgjh tyok;q esa VekVj dh [ksrh lEHko ugh gSA ftlls fd
bldk o"kZ Hkj mRiknu ugha gks ik jgk gSA ijUrq B.Mh tyok;q
okys {ks=ksa esa vktdy VekVj dk mRiknu de ykxr okys gfjr
xg̀ esa fd;k tk ldrk gSA ijUrq blds fy, vf/kd iSnkokj o
mRre xq.kork okyh ladj fdLeksa dk pquko vfr vko’;d gS rkfd
VekVj dks fo’o lrjh; ef.M;ksa esa vPNs nkeksa ij cspk tk ldsA
ckxokuh o okfudh fo’ofo|ky; ds lCth foKku foHkkx esa VekVj
dk gfjr x‘g esa Qjojh ls twu o vDrwcj ls tuojh ds le;
ds fy, yxHkx 16 ladj fdLeksa ij vuqla/kku ¼2006&2007½ esa
fd;k x;k vkSj bl vuqla/kku ds ifj.kke ds vuqlkj uohu 2000 +

us lcls vf/kd iSnkokj 17-92  o 15-24 fdyksxzke eh-2 nhA veh'k
o j{kd Øe'k% nwljs o rhljs LFkku ij jgsA uohu 2000++++ esa lcls
vf/kd Qy Hkkj 73-33 xzke o 74-17 xzke o yEch vof/k ds fy,
rqM+ku 73-33 o 74-67 fnu Hkh nksuksa o"kksZa esa ik;k x;kA
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