Indian J. Plant Genet. Resour. 34(1): 54-58 (2021)
DOl 10.5958/0976-1926.2021.00007.3

RESEARCH ARTICLE

54

Varietal Evaluation of the Strawberry (Fragaria x ananassa Duch) based on the

Yield and Physico-chemical Parameters

Sachin Kumar*, Satya Prakash, Vipin Kumar and Arvind Kumar
Sardar Vallabhbhai Patel University of Agriculture and Technology, Modipuram, Meerut-250110, Uttar Pradesh, India

(Received: 06 December, 2019; Revised: 18 February, 2021; Accepted: 22 February, 2021)

The present experiment was carried out to study the physico-chemical characters of eleven strawberry genotypes
to identify genotypes with higher yield and better quality fruits for Western Uttar Pradesh condition. Among all
genotypes, maximum fruit length (37.9 mm), fruit breadth (33.4 mm) and fruit weight (13.3 g) were recorded
in genotype Chandler. The early fruit setting was recorded in genotypes Gorella, Belrubi and Brighton whereas
early fruit maturity was observed in genotypes Selva (98 days after transplanting) and Seascape (100 days after
transplanting). The maximum fruit set (81.4 %), number of fruits per plant (22.3) and fruit yield per plant (311.1
g) were observed in genotype Chandler followed by Seascape and Confutura. The genotype, Chandler registered
maximum values for total soluble solids (12°B), TSS/acid ratio (21.8), reducing sugar (7.9 %) and total sugar
(9.4 %) alongwith minimum acidity (0.6 %). Chandler was comparatively superior for most of the yield and
quality characters Therefore, it could be recommended for commercial cultivation in the north Indian plains.
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Introduction

Strawberry (Fragariaxananassa Duch) is a natural
hybrid being grown in cooler regions worldwide for
delicious fruits with rich source of vitamins, minerals
and various bioactive compounds (Oszmianski and
Wojdylo, 2009). Strawberry is a non-climacteric fruit
and a fruit reaches full maturity stage within 28-30 days
after anthesis, with maximum fruit weight and size. The
fruit is widely accepted for its characteristic aroma and
sweetness. Strawberry has vast scope in areas which are
located in vicinity of canning units and kitchen gardens.
Strawberry is successfully grown in a broad range of
climates including temperate, grassland, Mediterranean
and subtropical areas (Hancock, 2000). Strawberry is
mainly propagated through runners, which produce
roots when they come into contact with soil. Runner
development is stimulated by long day lengths (11-14
hours) and warm temperature (16-27°C); therefore,
runners emerge mostly during the summer months.
In temperate climate condition, its plants behave like
a small perennial herb (Finn and Strike, 2008) with
shallow root system whereas in sub-tropical climate it
behaves as annuals. These genetic characteristics results
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in the production of the fruits of different size, shape,
taste and color (Mishra et al., 2015). Therefore, the sub-
tropical areas of the country depends upon temperate
region for runners every year, however, the produce
comes earlier as compare to hilly areas and fetch good
price. Yield and yield contributing characters are the
ultimate goal of any crop production and the fruit quality
and nutrient components is the basic requirement of a
crop improvement. Therefore, the choice of a locally
adaptable genotype is of paramount importance for
successful strawberry cultivation (Asrey and Singh,
2004). Hence, studies about these important traits are
necessary for successful cultivation of this crop in a new
area. There are very little studies have been conducted on
the performance of strawberry genotypes for yield and
fruit quality parameters. Considering all above points,
the current study was undertaken with the objective to
evaluate the most adaptable strawberry genotypes for
yield and physico-chemical characters under local of
North Indian agro-climatic zone.

Materials and Methods

The present study was carried out at the Horticulture
Research Centre of Department of Horticulture (29.04



Varietal Evaluation of the Strawberry (Fragaria x ananassa Duch) based on the Yield and Physico-chemical Parameters 55

°N latitude and 77.42 °E longitude & 237 MSL),
Sardar Vallabhbhai Patel University of Agriculture
and Technology, Modipuram, Meerut during 2014-15.
The uniform and healthy runners of eleven strawberry
varieties (Chandler, Douglas, Selva, Confutura, Etna,
Gorella, Belrubi, Brighton, Seascape, Pajaro and Dana)
were procured from IARI, Regional station, Shimla,
Himachal Pradesh (Table 1). The characteristics features
of 11 genotypes and physical variability for fruit size and
shape is given in Table 1. The runners were transplanted
in well prepared 1.5x1.5 meter raised beds with the
spacing of 30x30 cm in the second fortnight of November,
2014-15. The experiment was laid out in a randomized
block design with three replications. All the strawberry
genotypes selected for the experiment were grown with
recommended plant protection measures. Date of first fruit
set and days to maturity in each genotype was recorded.
Five plants of each genotype were selected randomly
for observations. Fruit of different strawberry genotypes
were classified into four shapes. Fruit length and fruit
diameter of five randomly selected fruits were measured
with Generic 150mm/6 Inch Lcd digital electronic carbon
fiber Vernier Caliper and fruit weight was taken using
electronic balance. Number of fruits/plant was recorded
by calculating the per cent fruit set per plant with the

formula given by Westwood (1993).

Per cent fruit set = Number of fruit set x 100

Total number of flowers

Yield per plant (g) was recorded at the time of
harvesting. Total soluble solids of fruits were determined
using a portable hand refractometer (DH, SHR95
model). Fruit titrable acidity was determined as per
the methods described by AOAC (1990). TSS/acid
ratio was calculated by dividing total soluble solids by
acidity, whereas reducing sugars and total sugars were
determined as per the method suggested by Ranganna
(1997). Data recorded on different parameters was
analyzed by standard procedure using OPSTAT home
page of CCSHAU, Hisar (Sheoran et al., 1998) described
by Panse and Sukhatme, 1995.

Results and Discussion

The results of the present investigation clearly indicate
that all the strawberry genotypes exhibited significant
variation with respect to all the studied parameters. The
genotype Gorella, Belrubi and Brighton set the fruits
early (96 days after transplanting) followed by Douglas,
Selva, Confutura, Etna, Pajaro and Dana (98 days
after transplanting) (Table 2). The genotype, Seascape
set first fruit on 100 days after transplanting, whereas

Table 1. Characteristic features of strawberry genotypes selected for the study

S.No. Name of genotype Features

Source of genotype

1. Chandler The plants are vigorous, high-yielding, produce desirable fruits. Fruits are very large and IARI, Regional Station,
firm. Fruits are long and wedge-shaped to large and conical, brilliant red color, glossy, and ~ Shimla (HP)
have an exceptional flavor Fruits are good for eating fresh or shipping and also very good
for freezing.

2. Douglas Vigorous plant, clear foliage and semi-erect habit. Great fruits, of elongate conical shape IARI, Regional Station,
and orange red colour. Firm flesh, red-coloured with pink centre, good taste and resistance ~ Shimla (HP)
to transport damages. High yielder.

3. Selva One of the most remonting varieties in Northern Europe in the past. Fruits are very firm and |ARI, Regional Station,
Suitable for export. Taste is neutral. Plants are easy to cultivate. Shimla (HP)

4, Confutura Produces small-sized fruits, conical to flat shaped fruits. Fruits have 0.7 % acidity and IARI, Regional Station,
sugar content is 8%. Shimla (HP)

5. Gorella Fruits have firm fleshy skin, 0.85% acid and 7.0% sugar content. Globose conic fruit shape. IARI, Regional Station,

Shimla (HP)

6. Etna Produces medium-sized fruits, conical to flat shaped fruits. Fruits have 0.94% acidity and ~ IARI, Regional Station,
sugar content is 7%. Shimla (HP)

7. Belrubi Produces large-sized, conical to wedge-shaped fruits. Fruits have a mild tart-sweet flavor IARI, Regional Station,
due to acidity 0.98%, sugars 6% content Shimla (HP)

8. Brighton Fruits are very firm and Suitable for export. Taste is neutral. Plants are easy to cultivate. IARI, Regional Station,
Fruit shape is Globose conic. Shimla (HP)

9. Seascape Fruits are large and productive with excellent flavor. Suited for northeastern growers. Also  IARI, Regional Station,
suitable for hanging baskets and containers Shimla (HP)

10. Pajaro Fruits have firm fleshy skin featuring, 0.97% acid and 5.5% sugar content. Suitable for IARI, Regional Station,
processing and dessert preparations. Shimla (HP)

11. Dana Produces small-sized fruits, conical to flat shaped fruits. Fruits have 1.0 % acidity and IARI, Regional Station,
sugar content is 7%. Shimla (HP)
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Table 2. Physical characters of strawberry fruits

Varieties First fruit set Fruit length (mm) Fruit breadth (mm) Fruit weight (g)  Fruit shape
(DAT)*
Chandler 101 37.9 33.4 13.3 Conical & long wedge
Douglas 98 29.9 26.3 11.4 Globose conic
Selva 98 314 20.1 11.0 Globose conic
CONFUTURA 98 34.9 315 12.6 Flat conic
Gorella 96 333 27.9 113 Globose conic
Etna 98 25.3 19.5 9.2 Flat conic
Belrubi 96 32.6 24.4 11.2 Necked
Brighton 96 32.2 28.7 11.9 Globose conic
Seascape 100 36.5 31.6 13.0 Flat conic
Pajaro 98 28.0 224 10.7 Globose conic
Dana 98 29.8 22.2 8.8 Flat conic
Mean 32.1 25.2 114
CDg g5 1.75 1.82 0.87
*DAT = Days after transplanting
Characterization for fruit traits
Varieties Fruit set (%) Number of fruit/plant Days to maturity Yield/plant (g)
Chandler 81.4 22.3 33.8 311.1
Douglas 77.3 19.3 31.6 220.0
Selva 715 14.8 29.5 179.1
CONFUTURA 79.1 21.6 32.0 296.6
Gorella 76.8 19.1 31.6 195.6
Etna 69.6 15.3 32.2 127.3
Belrubi 74.0 17.6 36.1 215.2
Brighton 72.5 16.3 345 210.8
Seascape 80.2 21.1 30.5 291.9
Pajaro 75.1 18.3 30.5 206.9
Dana 76.3 16.6 32.9 111.9
Mean 75.8 18.4 32.3 2151
CDy o5 1.53 1.47 1.58 9.91

genotype, Chandler observed quite late in first fruit set
(101 days after transplanting). Fruit shape of different
strawberry genotypes were classified into four shapes
(Ishikawa et al., 2018). Genotype Chandler exhibited
both conical and long wedge shaped fruits whereas
Belrubi produced necked shaped fruits. The fruit shape
of genotypes Douglas, Selva, Gorella, Brighton and
Pajaro produced globose conic shaped fruits, while
genotypes of Confutura, Etna, Seascape and Dana were
flat conic in shape. These findings are in conformity with
the earlier findings of Rahman and Ahmad (2009) and
Rahman et al. (2015).

Genotype Chandler produced largest berries (37.9
mm) which was statistically at par with genotype
Seascape (36.5) followed by Confutura (34.9 mm),
Gorella (33.3 mm) while, smallest fruits were measured
in Etna (25.3 mm) (Table 2). Maximum fruit breadth was
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measured in Chandler (33.4 mm) which was statistically
at par with genotypes Seascape (31.6 mm) and Confutura
(31.5 mm), whereas minimum fruit breadth was observed
in Etna (19.5 mm). The maximum fruit weight was
recorded in genotype, Chandler (13.3 g) which was
statistically at par with Seascape (13 g) and Confutura
(12.6 g) whereas minimum fruit weight was recorded
in Dana (8.8 g). The results obtained by Pathak et al.
(2006) and Kumar et al. (2011) was in conformity with
the present findings. However, Kumar and Kumar (2011)
and Moshiur et al. (2013) reported different results with
respect to fruit length, fruit breadth and fruit weight
which might be due to the prevailing environmental
conditions of the areas and cultural practices followed
during the experiment.

Significant results have been observed for yield,
fruit set, number of fruit per plant and days to maturity
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and are presented in Table 2. Maximum fruit set was
recorded in genotype Chandler (81.4 %) which was
statistically at par with Seascape (80.2 %) and closely
followed Confutura (79.1 %) whereas Etna (69.6 %)
observed minimum fruit setting. Earlier, Kumar and
Kumar (2011) also showed similar result with respect
to fruit set. Genotype Chandler produced maximum
number of fruit per plant (22.3) which was statistically
at par with Confutura (21.6) and Seascape (21.1).
However, minimum number of fruit was produced by
Selva (14.8). Similar reports for number of fruit per
plant was also reported by Belakhud et al. (2015) and
Neetu and Sharma (2018). Genotype Selva was earliest
to mature (29.5 days) which was statistically at par with
Seascape (30.5 days) and Pajaro (30.5 days) whereas
late maturity was noticed in Belrubi (36.1 days) closely
followed by Brighton (34.5 days). Similar variation was
earlier reported by Kumar et al. (2011).

The genotype Chandler recorded maximum fruit
yield per plant (311.1 g) which was significantly higher
among other genotypes whereas closely followed by
Confutura (296.6 g) and Seascape (291.9 g) (Table 2).
The minimum fruit yield per plant was produced by Dana
(111.9 g). The variation in yield per plant was due to
the inherent character of the germplasm. Rahman and
Ahmad (2009) found that yield per plant of strawberry
varied significantly and ranged from 442.5 to 129.8
g. Present findings were consonant with the results of
Rahman and Ahmad (2009), Rahman et al. (2015) and
Neetu and Sharma (2018). The yield per plant recorded
in the present study was quite different from the earlier
studies conducted by Kumar and Kumar (2011) and this
may be due to the different agro-climatic conditions of

Table 3. Fruit biochemical characters of different strawberry genotypes

a particular area.

The biochemical characteristics also exhibited a
significant variation in different genotypes of strawberry
(Table 3). Maximum total soluble solids was recorded
in the fruit of genotype Chandler (12°B) which was
statistically at par with Seascape (11.8°B) and Confutura
(11.6°B) while, minimum total soluble solids was
registered in the fruit of Pajaro (8.4°B). The maximum
acidity was recorded in genotypes Pajaro (1.1%) and
Dana (1.1%) whereas the minimum acidity was recorded
in genotypes, Chandler (0.55%) which was statistically
at par with Confutura (0.62%) and Seascape (0.64%).
Genotype Chandler recorded maximum TSS/acid ratio
(21.8) which was statistically higher among all the
other genotypes whereas minimum TSS/acid ratio was
recorded in Pajaro (8.4%). Earlier Pathak et al. (2006),
Kumar and Kumar (2011) and Kumar et al. (2011) also
reported similar results for these parameters.

Maximum reducing sugar (7.9%) and total sugar
(9.4%) was recorded in genotype Chandler which was
statistically at par with Seascape (7.7% and 9.2%) and
Confutura (7.4 % and 8.9%) whereas minimum reducing
sugar was observed in Brighton (4.7%) and minimum total
sugar was observed in Brighton (6.6%). The variation
in biochemical parameters among the genotypes might
be due to the variation of genotypes and mostly affected
by environmental factors. Similar results with respect to
the reducing and total sugar were also reported in few of
the genotypes which we study in our conditions (Pathak
et al. (2006), Kumar and Kumar (2011) and Rahman
et al. (2015), Belakhud et al. (2015) and Bhatia et al.
(2017).

Varieties TSSoB Acidity (%) TSS/acid ratio Reducing sugar (%) Total sugar (%)
Chandler 12.0 0.6 21.8 7.9 9.4
Douglas 9.1 0.8 12.0 5.2 6.8
Selva 10.8 0.7 15.2 6.4 8.1
CONFUTURA 11.6 0.6 18.7 7.4 8.9
Gorella 9.7 0.8 11.7 55 7.2
Etna 9.7 0.9 10.3 5.7 7.4
Belrubi 9.6 0.8 11.9 6.3 8.0
Brighton 8.9 0.9 9.8 4.7 6.6
Seascape 11.8 0.6 18.5 7.7 9.2
Pajaro 8.4 1.1 7.5 5.2 6.8
Dana 9.6 1.1 9.0 6.1 7.7
Mean 10.1 0.8 133 6.2 7.8
CDO0.05 0.64 0.11 1.74 0.52 0.49
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Conclusion

On the basis of results obtained from the present
experiment on varietal evaluation for yield and quality
characters, it can be concluded that the genotype,
Chandler performed excellent for most of the yield and
quality characters studied which can be recommended
for commercial cultivation in local of North Indian
agro-climatic zone for fetching higher yield with better
fruit quality. These strawberry genotypes need to test
under multi-location trials in different agro-ecological
regions to identify the best genotypes adaptable to
different areas.
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