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Abstract

The present study comprised of fifteen exotic lines of tomato
collected through NBPGR, New Delhi from Plant Gene
Resources of Canada (PGRC) Saskatchewan, Canada. The
result revealed a high degree of variability, heritability and
genetic advance among the germplasm lines. Germplasm
line EC664597 was the early maturing (first picking 65.33
days after transplanting) followed by EC664595 (69.0 days).
Two genotypes that exhibited more than 100g fruit weight
were EC664596 and EC664591. Six germplasm lines viz.,
EC664585, EC664592, EC664593, EC664596, EC664597 and
EC664598 exhibited total soluble solids content more than
5.0. Three germplasm lines exhibited pericarp thickness more
than 6.0mm were EC664586, EC664590 and EC664591. Based
on this information variety development programme may be
undertaken in tomato using appropriate germplasm for mid
hills of India.
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Introduction

Tomato (Solanum lycopericum L.) is treated as protective
food universally being rich in antioxidants, organic acids,
vitamins and minerals. It is the second most consumed
vegetable of the world after potato with a production of
123.6 million ton from 4.5 million ha area worldwide
(FAO, 2008). Introduction of germplasm has been an
important breeding methodology for genetic
improvement in most of the crops including tomato,
which include proper and systematic evaluation of genetic
resources to understand and estimate the genetic
variability, heritability and genetic advance. Exploring
natural diversity as a source of novel alleles to improve
the productivity, quality and nutritional value of crop is
of prime importance in 21st century breeding program
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(Fernie et al., 2006) and performance of germplasm
under varying climatic conditions is required to be
checked to ascertain their adaptability to environmental
condition (Singh et al., 2015). Therefore, the present
investigation was carried out to evaluate the newly
introduced exotic germplasm of tomato for horticultural
and quality traits especially pericarp thickness, TSS and
dry matter content for their use in breeding programme.

Materials and Methods

The present investigation was carried out at Defence
Institute of Bio-Energy Research (DIBER) field station
Pithoragarh, Uttarakhand, India located at 1730 m above
mean sea level. The average annual rainfall of the area is
1200 mm. The experiment comprised of fifteen exotic
lines of tomato collected through NBPGR, New Delhi
from Plant Gene Resources of Canada (PGRC)
Saskatchewan, Canada. Germplasm was evaluated under
naturally ventilated glasshouse conditions. Seeds of the
germplasm lines were sown in the nursery during fourth
week of August and transplanted in the beds during last
week of September. Transplanting was done with 60
cm × 45 cm plant spacing and all recommended cultural
practices were followed uniformly to raise healthy crop.
The experiment was laid out in a randomized block design
(RBD) with three replications having twelve plants per
plot and data were recorded on five randomly selected
plants. The observations were recorded on qualitative
and quantitative traits following the International Plant
Genetic Resource Institute (IPGRI) descriptors for
tomato. List of descriptors were leaf type (1=dwarf,
2=potato leaf type, 3=standard, 4=peruvianum,
5=pimpinellifoilium, 6=hirsutum), fruit shape
(1=flattened, 2=slightly flattened, 3=rounded, 4=high
rounded, 5=heart shaped, 6=long oblong, 7=pyriform,
8=ellipsoid, 9=other), pistil scar shape (1=dot, 2=stellate,
3=linear, 4=irregular), fruit blossom end shape
(1=indented, 2=flat, 3=pointed), immature fruit colour
(1=greenish white, 3=light green, 5=green, 7=dark green,
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9=very dark green), mature fruit colour (1=green,
2=yellow, 3=orange, 4=pink, 5=red, 6=other), presence
or absence of dark green strips on fruit (1=present,
0=absent),  plant height (m), days to first picking,
number of fruits per plant, average fruit weight (g),
fruit pericarp thickness (mm) using digital calliper, total
soluble solids (T.S.S. in ºbrix) using hand refractometer
model Erma 422, Japan and dry matter content (%) by
hot air oven drying. Statistical analysis was carried out
as per standard statistical procedures. Coefficients of
variation were calculated as per Comstock and Robinson
(1952). Heritability in broad sense and expected genetic
advance were calculated as per Allard (1960) and
Johnson et al. (1955), respectively.

Results and Discussion

Characterization based on eight morphological
descriptors revealed notable variation among the
germplasm lines (Table 1). Germplasm line EC664599
was dwarf whereas EC664596 exhibited flattened fruit
shape. All germplasm were light green to green at
immature stage with red fruits at maturity. Analysis of
variance also revealed significant variation for yield and

yield attributing traits among the germplasm lines (Table
2). Parameters of genetic variability also revealed
significant variation among the genotypes for various
traits exhibiting high genotypic coefficient of variation
and heritability in broad sense except plant height and
fruit weight (Table 3). According to Falconer (1981)
heritability is a convenient expression of the phenotypic
value that serves as a guide to the degree of genetic
determination of trait and breeding value.

The mean values for different quantitative traits are
presented in Table 4.  A close perusal revealed that plant
height varied from 30.23 (EC664599) to 158.30 cm
(EC664596). Germplasm line EC664597 was the early
maturing (first picking 65.33 days after transplanting)
just followed by EC664595 (69.0 days) significantly
superior over EC644588 taking 86.33 days for first
picking. Other germplasm lines which took 71-72 days
to first picking were EC664585, EC664586, EC664590,
EC664598, and EC664599. Average fruit weight which
is an important criterion for breeding tomatoes for table
purpose exhibited high degree of variability and it ranged
from 25.0 to 130.0 g. Two genotypes (EC664598 and
EC664589) were small fruited genotypes and exhibited

Germplasm  Canadian 
gene bank 

No. 

Growth habit Leaf type Fruit shape Pistil scar 
shape 

Blossom end 
shape 

Immature 
fruit colour 

Mature fruit 
colour 

Presence/ 
absence of 
dark green 

strips 
EC664585 CN612 Indet Standard Flattened Dot Flat Light green Red Present 

EC664586 CN1499 Det Standard Slightly 
flattened Dot Flat Light green Red Absent 

EC664587 CN1632 Det Standard Slightly 
flattened Dot Flat Light green Red Absent 

EC664588 CN7232 Det Potato leaf Heart shaped Dot Flat Light green Red Absent 
EC664589 CN93 Det Potato leaf Rounded Dot Flat Light green Red Absent 
EC664590 CN95 Det Potato leaf High rounded Dot Flat Green Red Absent 

EC664591 CN298 Det Standard Slightly 
flattened Dot Flat Greenish 

white Red Absent 

EC664592 CN300 Det Potato Leaf Flattened Dot Flat Light green Red Absent 

EC664593 CN309 Indet Peruvia-num Slightly 
flattened Dot Flat Light green Red Absent 

EC664594 CN1298 Det Standard Slightly 
flattened Dot Flat Light green Red Absent 

EC664595 CN1331 Det Standard Slightly 
flattened Dot Flat Light green Red Absent 

EC664596 CN1467 Indet Peruvia-num Flattened Irregular Indented Green Deep Red Present 
EC664597 CN6801 Det Standard Rounded Dot Flat Light green Red Absent 
EC664598 CN18763 Det Standard Rounded Dot Flat Green Red Present 

EC664599 CN 42875 Dwarf Dwarf Flattened Dot Flat Greenish 
white Red Present 

 

Table 1. Horticultural traits of tomato germplasm under study according to IPGRI, Rome, Tomato descriptors

Det: determinate; Indet: indeterminate

Table 2. ANOVA for yield and yield attributing traits in tomato germplasm
   Mean Squares 

Source df Plant ht 
(cm) 

Fruits/ 
plant 

Days to 1st 
picking 

Average fruit 
wt. (g) 

Pericarp 
thickness (mm) 

T.S.S.  
(ºbrix) 

Dry matter 
content (%) 

Fruit yield 
(kg/plant) 

Rep 2 27.90 3.95 1.68 34.02 0.009 0.003 0.021 0.015 
Treatment 15 2185.7** 366.59** 183.68** 2084.9** 2.603** 2.054** 0.499** 0.451** 
Error 30 1.77 0.645 0.287 1.435 0.002 0.0003 0.002 0.001 
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fruit weight in the range of 25-30 g. Two genotypes
that exhibited more than 100g fruit weight were
EC664596 and EC664591.  Since EC664596 was
irregular in shape, EC664591 showed its superiority for
utilization in breeding tomatoes for table purpose.

Pericarp thickness is an important criterion for selecting
lines for flesh firmness, textural quality and storage life.
Batu (1998) and Lana et al. (2007) reported that pericarp
thickness, skin toughness and some other factors in
tomato affect fruit firmness. Three germplasm lines
exhibited pericarp thickness more than 6.0 mm were
EC664586 (6.23mm), EC664590 (6.11mm) and
EC664591 (6.07mm) which can be further utilized for
breeding tomatoes with good shelf life and long transit
quality. Total soluble solids content also varied
significantly and was the maximum in EC664596 (6.10).
Other germplasm lines that exhibited total soluble solids
content more than 5.0 were EC664585 (5.19),
EC664592 (5.13), EC664593 (5.22), EC664597 (5.23)
and EC664598 (5.12) showing their potential for use in
breeding program for developing varieties/hybrids for
processing industry as suggested by Berry and Uddin
(1991) where 1% increase in TSS results in 20%
increase in recovery of processed products. Dry matter
content also varied significantly ranging from 3.01
(EC664596) to 4.75% (CO-3). The results are in
accordance with findings of Bhatt et al. (2001), and

Hedau et al. (2008) who reported wide variations in
total soluble solids and dry matter content in tomato.

Fruit yield per plant also varied significantly and
EC664591 exhibited the maximum yield (2.18 kg/plant)
followed by EC664592 (1.72 kg/plant). A high degree
of variability has also been reported by Dhaduk et al.
(2004), Borgohain and Swargiary (2008), Hedau et al.
(2008) and Kumari and Sharma (2013) in tomato. The
results indicated the availability of good variability for
desirable horticultural traits among the germplasm for
their use in breeding program for development of new
cultivars. Based on this information variety development
programme may be undertaken in tomato using
appropriate germplasm for mid hills of India.
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lkjka’k

VekVj dh 15 izHksnksa dk ladyu jk’Vªh; ikni vuqokaf”kd lalkèku
C;wjksa ubZ fnYyh ds ek/;e ls IykUV thu fjlkslZ vkQ dukMk ¼ih-

Table 3. Genetic parameters for different traits in tomato germplasm
Character Mean GCV PCV Heritability (%) Genetic advance 
Plant height (cm) 78.64  0.77 7.65 40.98 3.48 1.98 
Number of fruits per plant 20.65  0.46 136.7 153.5 79.23 48.32 
Average fruit weight (g) 63.12  0.69 15.87 45.28 12.29 7.64 
Total soluble solids (%) 4.54  0.009 137.2 151.5 82.04 47.87 
Dry matter (%) 3.63  0.023 135.8 152.9 78.81 47.97 
Pericarp thickness (mm) 5.00  0.030 139.9 157.8 78.56 44.11 
Days to 1st picking 78.85  0.31 137.3 154.1 79.43 48.41 
Fruit yield (kg/plant) 1.401  0.020 135.8 149.9 82.06 47.50 

 Table 4. Yield and yield attributing traits of tomato germplasm under study
Germplasm  Plant ht (cm) Fruits/ plant Days to 1st 

picking 
Average fruit 

wt. (g) 
Pericarp 

thickness (mm) 
T.S.S. (ºbrix) Dry matter 

content (%) 
Fruit yield 
(kg/plant) 

EC664585 98.80 15.27 72.00 63.00 4.26 5.19 3.67 1.25 
EC664586 60.47 18.00 72.00 51.00 6.23 4.19 3.11 1.57 
EC664587 67.23 11.40 86.00 64.00 5.00 3.52 3.89 1.28 
EC664588 65.83 11.20 86.33 61.00 4.94 4.32 3.47 1.02 
EC664589 58.33 12.00 85.67 30.03 4.38 4.53 3.97 0.87 
EC664590 55.63 11.67 72.00 50.33 6.11 4.23 3.87 0.92 
EC664591 85.67 30.27 84.33 110.00 6.07 4.12 3.68 2.18 
EC664592 83.20 24.57 85.00 81.03 5.08 5.13 3.66 1.72 
EC664593 90.63 27.67 85.33 49.03 5.98 5.22 3.56 1.51 
EC664594 83.67 20.43 85.00 59.00 4.93 4.22 3.61 1.32 
EC664595 80.13 21.67 69.00 70.13 5.30 4.23 3.08 1.63 
EC664596 158.30 9.20 85.33 130.00 5.30 6.10 3.01 1.28 
EC664597 76.80 32.40 65.33 54.03 3.81 5.23 3.57 1.67 
EC664598 80.30 52.27 71.67 25.00 2.63 5.12 3.65 1.42 
EC664599 30.23 16.40 71.33 64.03 5.07 2.53 3.59 0.82 
CO-3 83.07 16.00 85.67 48.23 5.01 4.82 4.75 1.98 
CD (P=0.05) 2.22 3.88 0.89 1.99 0.087 0.028 0.068 0.058 
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th-vkj-lh-½ laLdj psoku] dukMk }kjk izkIr dj v/;;u fd;k
x;kA ifj.kke ls Li’V gqvk fd mPp Lrj dh fofo/krk] vuqokaf”kdrk
,oa vuqokaf”kd vfxzerk izHksnksa esa O;kIr gSA tuunzO; ykbZu
bZlh&664597 de le; esa idus okyh ¼izFke rqM+kbZ ikS/k jksiM+ ds
65-33 fnu ckn½ ik;k x;k vkSj blds ckn bZlh&664595 ¼69-0
fnu½ dk LFkku jgkA ftUgksaus 100 xzke ls vf/kd Qy Hkkj iznf”kZr
fd, muesa bZlh&664596 ,oa bZlh&664591 izeq[k gSaA dqy N%
tuunzC; ;kuh bZlh&664585] bZlh&664592] bZlh&664593]
bZlh&664596] bZlh&664597 ,oa bZlh&664598 esa 5-0 ls T;knk
dqy foys; Bksl dh ek=k ik;h x;hA rhu tuunzO; ;kuh
bZlh&664586] bZlh&664590 ,oa bZlh&664591 esa Qy fHkRrh
eksVkbZ 6-00 fe-fe- ls vf/kd ik;h x;hA bu lwpukkvksa ds vk/kkj
ij VekVj ds iztkfr fodkl dk;ZØe esa mi;qDr tuunzO; dk
mi;ksx Hkkjr ds e/; igkM+h {ks=ksa esa fd;k tk ldrk gSA
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