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ABSTRACT

An experiment was conducted to evaluate the yield and physico-chemical
performance of five kiwifruit cultivars viz., Monty, Hayward, Allison, Bruno and Abbott in
the year 2016. The highest fruit yield (70.28 kg/tree), fruit length (71.73 mm), fruit weight
(61.66 g) and fruit volume (60.41 cc) were recorded in cultivar Allison. The lowest fruit
yield (25.12 kg/tree) and fruit length (52.20 mm) were recorded in Hayward, while lowest
fruit weight (53.84 g) and fruit volume (52.70 cc) were estimated under Monty. The fruit
firmness was found highest (7.53 lb/in2) in Hayward, while the lowest (2.37 lb/in2) in
Monty. The highest T. S. S. (13.50 °B) was found in Allison, while lowest (11.67 °B) in
Abbott, whereas highest acidity (2.39%) was recorded in Monty and lowest (1.89%) in
Abbott. The highest ascorbic acid (110.47 mg/100 g), carotene content (354.33 µg/100 g)
and total anti-oxidant activity (37.04 mMTE/L) was recorded in Bruno, while lowest ascorbic
acid (89.52 mg/100 g) and total anti-oxidant activity (31.14 mMTE/L) were recorded in
Hayward. The lowest carotene content (218.56 µg/100 g) was recorded in Monty. The
highest reducing (7.04%) and total sugars (8.31%) were found in Monty, while lowest
reducing (4.56%) and total sugars (5.10%) in Hayward. Therefore, Allison followed by
Bruno cultivar of kiwifruit needs to be popularize in the region in view of yield and physico-
chemical performance.
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2ICAR-NBPGR Regional Station, Bhowali, District Nainital (Uttarakhand), India.

INTRODUCTION

Kiwifruit (Actinidia deliciosa Planch.) is
relatively a new fruit crop in India as it was
first planted in Lal Bag garden in Bangalore
and then commercial varieties were introduced
by Plant Introduction Division, IARI and
planted at its center Phagli, Shimla, Himachal
Pradesh in 1963 (Rathore, 1984). Kiwifruit
having Chinese origin where the woody vine is
known as Yangtao but its full economic
potential is exploited by New Zealand in the
beginning of 20th century. It has made a lead
role to change the national horticultural
scenario of New Zealand and they named it as
kiwifruit and now they are spreading the
commercial fruit varieties all over the world
(Schroedar and Fletcher, 1967). The kiwifruit
cultivation has assumed importance only
during the past 15 to 20 years in hills of

Himachal Pradesh and for the last one decade
in Uttarakhand. Excellent vineyards now exist
in these states. In addition, the introduction
of kiwifruit has also been made in the states of
Meghalaya, Arunachal Pradesh, Sikkim,
Darjeeling district of West Bengal and Nilgiri
hills of Tamil Nadu. In India, kiwifruit occupied
5000 ha area with 9000 MT production
(Anonymous, 2014). It is a promising temperate
and winter deciduous fruit vine which needs
0-7°C chilling temperature of 600-850 h for
initiation of flowers and fruits (Lawes, 1984).
It is a very nutritious fruit and rich in ascorbic
acid. In recent years, kiwifruit plantations have
been set up in Uttarakhand state for the good
yield, off season crop fetching high marketable
price and very safe from the abiotic and biotic
factors especially from wild animals in cropping
areas (Attri et al., 2016). Location-specific
evaluation of crop/variety is essential in view
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of changes in soil and climate, parts of
environmental variations, which influenced the
yield and physico-chemical performance of
fruits. Therefore, an attempt has been made to
popularize its cultivation in Kumaon hills of
Uttarakhand with objective to evaluate the
performance of kiwifruit cultivars for
commercialization in the region with respect
to fruit yield and quality.

MATERIALS  AND  METHODS

The present investigation was carried
out on 26 years old vines of five kiwifruit
cultivars viz., Monty (EC137263), Hayward
(EC064093), Allison (EC024672), Bruno
(EC064090) and Abbott (EC064094) along with
one staminate cultivar (Tomuri) in the ratio of
(1 staminate cultivar for 5 pistilate cultivars)
which were planted at a spacing of 5 × 6 m and
trained on T-bar trellis system. Uniform
cultural operations were followed during the
course of investigation and the fruits were
picked after attaining full maturity. The
experiment was laid out in randomized block
design with three replications comprising three
vines per replication.

At the time of harvest, all the fruits from
each replication were weighed on pan balance
and yield was expressed in kg/tree. The fruit
length and diameter were measured by vernier
callipers and fruit weight was recorded on
electronic balance. Fruit volume was determined
by employing ‘water displacement method’. For
this 10 fruits were submerged in a graduated
cylinder, containing water. The volume of fruits
was calculated by subtracting initial volume
from final volume and expressed in cc. The fruit
firmness was measured with the help of a
penetrometer (Model FT-327, Italy) using 8 mm
stainless steel probe and results were expressed
as lb/in2. The chemical characteristics of the

fruits i. e. T. S. S., acidity, ascorbic acid, total
sugars, reducing sugars and carotene content
were recorded by using the methods described
by Ranganna (1986) and total anti-oxidant
activity was recorded by using the method
described by Apak et al. (2004). The statistical
analysis was done as per procedure described
by Panse and Sukhatme (1989).

RESULTS  AND  DISCUSSION

A close perusal of data presented in
Table 1 exhibits significant variation in fruit
yield, fruit length and fruit firmness, however,
the fruit breadth, fruit weight and fruit volume
differed non-significantly among the different
cultivars of kiwifruit. The highest fruit yield
(70.28 kg/tree) was recorded in cultivar Allison
followed by Bruno (57.55 kg/tree), while lowest
fruit yield (25.12 kg/tree) was recorded in
Hayward. The higher yield in Allison and Bruno
was primarily due to their superior size over
other cultivars as it is evident from the more
fruit weight of these cultivars. However,
Hayward produced lowest fruit yield with
medium fruit quality due to poor combining
ability with Tomuri (staminate) cultivar
(Doharey et al., 2007). Reid et al. (1982) and
Kumar and Yadav (2008) also confirmed
superiority of Allison and Bruno over rest of
the cultivars. The highest fruit length (71.73
mm) was recorded in cultivar Allison followed
by Abbott (62.81 mm), while lowest (52.20 mm)
in Hayward. The highest fruit diameter (44.56
mm) were recorded under cultivar Hayward,
while lowest (39.71 mm) in Allison. The fruit
weight and fruit volume were recorded highest
in cultivar Allison i. e. 61.66 g and 60.41 cc,
respectively, while lowest fruit weight (53.84
g) and fruit volume (52.70 cc) were estimated
under Monty. The variations in fruit size (length
and diameter), weight and volume with respect

Table 1. Comparative data on yield and fruit physical characteristics of five kiwifruit cultivars

Cultivars Fruit yield Fruit length Fruit diameter Fruit weight Fruit volume Fruit firmness
(kg/vine) (mm) (mm) (g) (cc) (lb/in2)

Monty 42.86 58.05 40.55 53.84 52.70 2.37
Hayward 25.12 52.20 44.56 56.88 55.63 7.53
Allison 70.28 71.73 39.71 61.66 60.41 4.67
Bruno 57.55 59.81 39.97 59.60 58.50 6.47
Abbott 52.39 62.81 40.95 54.56 53.33 5.50
S. Em± 0.50 1.38 1.65 3.84 3.75 0.76
C. D. (P=0.05) 1.64 4.50 NS NS NS 2.47

NS : Not Significant.
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to various kiwifruit cultivars were mainly
attributed to the inter-varietal differences
associated with genetic make-up of the cultivars
and governed mainly by the cell size and
intercellular spaces of the fruit tissues. The
fruit firmness was found highest (7.53 lb/in2)
in Hayward which was statistically at par with
Bruno (6.47 lb/in2), and Abbott (5.50 lb/in2),
while the lowest (2.37 lb/in2) in Monty. A
change in fruit firmness was primarily
attributed to break down of insoluble
protopectins to soluble pectin compounds,
which ultimately affected the cell wall
consistency and thus varied at different stages
of fruit growth and ripeness. The preliminary
study indicated that the variability in fruit yield
and various fruits physical characteristics of
kiwifruit cultivars may be due to environmental
factors and genetic makeup of the cultivars.

The data pertaining to the chemical
characteristics of fruits showed considerable
variations among the different cultivars of
kiwifruit (Table 2). From the recorded data, the
highest T. S. S. (13.50 °B) was found in Allison
which was statistically at par with Monty (12.83
°B), while lowest (11.67 °B) in Abbott. These
results are in accordance with the findings of
Chandel et al. (2004) and Singh et al. (2012).
The appreciable differences with respect to
T. S. S. in different kiwifruit cultivars may be
explained on the basis of genetic differences
with respect to various cultivars, which
subsequently affected the synthesis of
photosynthates and their further breakdown
into simple metabolites. The highest acidity
(2.39%) was recorded in Monty and lowest
(1.89%) in Abbott. These results elucidate the
earlier findings of Rana et al. (2011). The inter-
varietal differences in the acidity level of fruits
were attributed to the presence of varying
amount of organic acids in them. The highest

ascorbic acid (110.47 mg/100 g) was recorded
in Bruno and lowest (89.52 mg/100 g) in
Hayward. These results are in agreement with
the work reported earlier by Pal et al. (2015).
Ascorbic acid is one of the most well-known
antioxidant compounds except polyphenols,
which are the largest group of natural
antioxidants in these fruits. The highest
reducing (7.04%) and total sugars (8.31%) were
found in Monty followed by Allison i. e. 5.52
and 6.88% reducing and total sugars,
respectively, while lowest reducing (4.56%) and
total sugars (5.10%) were recorded in Hayward.
The extent of variation in sugars in different
kiwifruit cultivars obviously be due to leaf : fruit
ratio, abundant photosynthates and variable
amount of starch in young fruits, which in turn
were converted into sugar at fruit maturity.
Carotene content of fruits was found highest
(354.33 µg/100 g) in Bruno followed by Abbott
i. e. 309.07 µg/100 g and lowest (218.56 µg/
100 g) in Monty. The highest total anti-oxidant
activity (37.04 mMTE/L) was found in Bruno,
while lowest (31.14 mMTE/L) in Hayward. In
the present study, antioxidant activity was due
to presence of high ascorbic acid and carotene
contents in fruits of the kiwifruit cultivars.
Genotypic variation for antioxidant activity also
exists, depending upon ascorbic acid and
carotene contents in fruits. The variability in
various chemical characteristics of fruits may
be due to environmental conditions, harvesting
of fruits at different time of maturity/ripening
and genetic variability in genotypes. These
results are in accordance with the findings of
Doharey et al. (2007), Kumar and Yadav (2008)
and Rana et al. (2011) who also found that the
quality of fruit was influenced by genetic as
well as environmental factors.

From the present study, it can be
inferred that the area under the cvs. Allison

Table 2. Comparative data on fruit chemical characteristics of five kiwifruit cultivars

Cultivars TSS Acidity Ascorbic Reducing Total sugar Carotene Total anti-
(°B) (%) acid sugar (%) content oxidant activity

(mg/100 g) (%) (µg/100 g) (mMTE/L)

Monty 12.83 2.39 92.18 7.04 8.31 218.56 33.36
Hayward 11.83 2.22 89.52 4.56 5.10 290.30 31.14
Allison 13.50 2.21 92.18 5.52 6.88 270.76 35.72
Bruno 12.17 2.19 110.47 4.57 5.64 354.33 37.04
Abbott 11.67 1.89 96.76 5.07 5.81 309.07 34.44
S. Em± 0.34 0.16 5.24 0.27 0.35 3.75 1.42
C. D. (P=0.05) 1.11 NS NS 0.89 1.13 12.24 NS

NS : Not Significant.
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and Bruno needs to be expanded for getting
better quality fruits with higher yield. Besides,
there is need of further evaluation of some more
number of varieties in multi-location test.
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