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ABSTRACT: Investigations were carried out on 16 cultivars of apple during 2010-2014 for various fruit characters
to screen promising cultivars based on various fruit characters. These cultivars under study differed significantly
with each other for various characters. Fruits of cultivar ‘“Neomi’ had maximum fruit length (6.38 cm), fruit diame-
ter (7.27 cm), fruit weight (131.50 g), total sugar (8.28 %0), low acidity (0.39 %) and high reducing sugar (7.79 %).
Maximum flesh firmness (12.99 kg/cm?) was recorded in the cultivar ‘Red Fuji’. Maximum total soluble solid (12.34
°Brix) content was recorded in the cultivar ‘Jonadel’. Maximum number of seeds (9.0) was recorded in the cultivar

‘Ruspippin’.
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INTRODUCTION: Apple (Malus x domestica
Borkh) member of family Rosaceae and subfamily
pomoideae is an important fruit crop of temperate
regions wih regard to acerage, production, economic
value and above all popularity among the society. In
India it is the prime commercial fruit crop of Jammu
and Kashmir, Himachal Pradesh, Uttrakhand, and
some parts of North Eastern states including Aruna-
chal Pradesh, Sikkim, Meghalaya and Nilgiri hills of
Tamil Nadu. In Himachal Pradesh, apple productivity
has gradually declined and numbers of factors are
responsible for it. To overcome the problem of low
productivity, one way is to overcome various prob-
lems while cultivation of new high yielding commer-
cial cultivars which are adapted to various climatic
conditions. Breeding and Genetic Resources has the
mandate for introduction and evaluation of cultivars
of different fruit crops for various desirable fruit char-
acters to isolate the promising types depending upon
various climatic conditions of the region.

MATERIAL AND METHODS: The present investi-
gations were undertaken in the Department of Fruit
Science, Dr Y.S. Parmar University of Horticulture
and Forestry, Nauni, Solan, Himachal Pradesh during
the year 2010-14. The experimental site was located at
an elevation of 1250 meters above mean sea level and
situated at 31 °N latitude and 77 °E longitude with an
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average annual rainfall of about 1200 mm. The plant
material consisted of 16 apple cultivars planted in
Randomized Block Design with three replications. All
the recommended package of practice was followed
during study period. Data were recorded for two years
for various fruit characters to isolate elite cultivar. All
standard methods were used to record the data. Acidi-
ty and sugars were analyzed as per AOAC, 1980. Sta-
tistical analysis was performed as per Panse and
Sukhatme, 1961.

RESULTS AND DISCUSSION: The data on various
physico-chemical fruit characters of various cultivars
is presented in Table 1 and 2. Maximum fruit length
was recorded in the cultivar ‘Neomi’ (6.38 cm) which
differed statistically from rest of the cultivars while
minimum fruit length value was recorded in the culti-
var ‘Crimson Gold’ (4.78 c¢cm). Fruit diameter varied
from 5.62 cm to 7.27 cm. The cultivar ‘Neomi’ (7.27
cm) registered the highest value for fruit diameter
which differed statistically from rest of the cultivars
while the cultivars *‘Crimson Gold” (5.62 c¢cm) and
‘Elstar’ ( 5.62 cm) showed the lowest value. Maxi-
mum and minimum fruit weight was measured in
cultivars ‘Neomi’ (131.5 g) and ‘Crimson Gold’
(56.10 g) respectively and significantly differs from
other cultivars.
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Similarly differences were also recorded for flesh (9.00) produced maximum number of seeds which
firmness. Maximum fruit firmness (12.99 kg/cm?) was ~ was statistically at par with cultivar ‘Summered’
recorded in cultivar ‘Red Fuji’ while it minimum  “Fuji’, ‘Spartan’, and ‘Spijon’ while cultivar ‘Sinta’
(10.21 kg/cm?) in cultivar ‘Fuji’. Number of seeds per ~ (4.00) produced minimum number of seeds.

fruit varied from 4.00 to 9.00. the cultivar ‘Ruspippin’

Table 1: Physical fruit characters of various apple cultivars (Pooled data).

Cultivars Fruit length | Fruitdiame- | Fruit weight | Flesh firm—2 Number c_)f

(cm) ter (cm) (9) ness (kg/cm?) | seeds/fruit
Arlet 5.53 5.86 74.30 12.46 6.00
Crimson Gold 4.78 5.62 56.10 10.79 5.33
Elstar 4.96 5.62 66.70 12.30 4.33
Fuji 5.60 6.17 75.10 10.21 8.00
Gala 5.97 6.51 96.90 11.25 5.16
Jonadel 6.12 6.67 126.90 1.68 4.66
Jonagold 5.72 6.33 88.80 11.32 5.00
Neomi 6.38 7.27 131.50 10.39 7.00
Quinte 5.57 6.49 76.10 12.07 6.00
Red Fuji 5.33 6.13 71.80 12.99 5.00
Royal Gala 5.22 5.78 70.80 11.74 5.00
Ruspippin 6.03 6.50 105.00 10.42 9.00
Sinta 5.53 6.31 80.60 11.47 4.00
Spartan 5.90 6.67 92.90 12.60 8.00
Spijon 5.79 6.32 77.20 11.08 8.00
Summered 5.82 6.76 92.30 11.87 8.83
Mean 5.64 6.31 86.40 10.97 6.20
CD o5 1.17 0.16 6.83 0.65 2.20

Table 2: Chemical characters of various apple cultivars (Pooled data).

. TSS P Total sugar | Reducing | Non- reducing

Cultivars (°Brix) Acidity (%) (%) sugar (%) sugar (%)
0.73 7.01 6.05 0.76
Arlet 11.94 (0.85) (2.64) (2.46) (0.87)
Crimson o7 0.79 6.47 5.68 0.56
Gold ' (90.9) (2.54) (2.38) (0.75)
0.59 7.69 6.85 0.66
Elstar 11.56 (0.77) 2.77) (2.61) (0.81)
y 0.59 7.64 6.84 0.66
Fuji 11.38 (0.77) (2.76) (2.61) (0.81)
0.57 7.86 6.8 0.78
Gala 11.52 (0.75) (2.80) (2.62) (0.88)
0.73 7.00 5.86 0.89
Jonadel 12.34 (0.85) (2.64) (2.42) (0.94)
0.55 7.89 6.29 0.13
Jonagold 1111 (0.74) (2.80) (2.50) (0.01)
_ 0.39 8.68 7.79 0.7
Neomi 11.56 (0.62) (2.94) (2.79) (0.88)
_ 0.66 835 734 0.80
Quinte 11.05 (0.81) (2.89) (2.70) (0.89)
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Red Fuji 11.66 (8fg% (ngg) (gfgg) (82?)
Royal Gala 11.67 (8$§) (gé;) (Zgg) (8;;)
Ruspippin 12.05 (8,'%) (Zj?% (gfgg) (82?3)

Sinta 11.79 (8121) (ngg) (gfgg) (8232)
Spartan 11.62 (8;% (ggi) (gg% (832)
Spijon 11.27 (SjSS) (SJ% (gfgg) (8:;;)
Summered 11.36 (822) (;gg) (gil,) (82411)
Mean 11.55 (8fgg) (Zf?g) (gf gi) (8:;8)
CD oms 0.11 0.010 0.004 0.06 0.009

*Figures in parenthesis are square root transformed values

Maximum total soluble solid (TSS) content was rec- 1. AOAC (1980) Official methods of analysis, Asso-
orded in the cultivar ‘Jonadel’ (12.34°Brix) followed ciation of official analytical chemists, Washing-
by ‘Arlet’ (11.94°Brix), ‘Sinta’ (11.79°Brix) and dif- ton, D.C. U.S.A.
fered statistically from one another and rest of the 2. Barua U. and Sharma R. K. (2002) Genetic varia-
cultivars while minimum TSS recorded in the cultivar bility studies in apple (Malus x domestica Borkh).
‘Quinte’ (11.05 °Brix). Minimum per cent acidity was Progressive Horticulture, 34 (2), 187-191.
recorded in the cultivar ‘Neomi’ (0.39 %) while it was 3. Bernkoff S. (1990) Botanical, pomological, physi-
maximum in the fruits of ‘Spijon’ (0.80 %). Cultivar cal and chemical characterization of apple and
‘Neomi’ recorded the highest value for total sugars pear landraces originating in Upper Austria. I. Bo-
(8.68 %) followed by “‘Quinte’ (8.35 %), ‘Royal Gala’ tanical and pomological studies, Boden kultur.,
(8.17 %), “Jonagold’ (7.89 %) and they differed statis- 41(4), 317-340.
tically from one another. Cultivar ‘Crimson Gold’ 4. Chau G. D. (2001) Evaluation of low chilling
recorded the minimum value of total sugar content apples under mid hills of H.P. (Malus x domestica
(6.47 %). Highest value of reducing sugar was record- Borkh). M.Sc. Thesis, Dr Y.S. Parmar University
ed in the fruits of cultivar ‘Neomi’ (7.79 %) followed of Horticulture and Forestry, Nauni, Solan (H.P.).
by ‘Quinte’ (7.34 %) and ‘Royal Gala’ (7.20 %). This 67.
cultivar differed statistically from one another. The 5. Grauslund J. (1990) Comparison of six early ap-
lowest value was observed for the cultivar ‘Spijon’ ple cultivars, Tirdsskriffto plantearl., 94(1), 11-15.
(5.52 %). The per cent non-reducing sugar was rec- 6. Nakayama R. and Saoto K. (1990) Studies on
orded to be maximum in the cultivar ‘Spartan’ (0.90 hybridization in apple breeding I. The correlation
%) followed by ‘Jonadel’ (0.89 %). Both the cultivars between leaf and fruit characters. Bulletin of FAo
were statistically at par with one another but differed for Agriculture Hirosaki., 16, 105-128.
from rest of the cultivars. Minimum value for non 7. Panse V. G. and Sukhatme P. V. (1961) Statistical
reducing sugar was registered for ‘Jonagold’ (0.13 %). methods for agricultural workers, ICAR, New
Various earlier workers who worked in different parts Delhi, 199-216.
of world have also reported variations for various fruit 8. Volz R. K., Palmer J. W. and Gibbs H. M. (1993)
characters in apple (Barua and Sharma, 2002; Chau, With in tree variability in fruit quality of fruit and
2001; Nakayama and Satio, 1970; Bernkoff and vegeable influence of pre-post harvest factor and
Grauslund, 1990. technology. Chemic Greece 20-24, Acta
Horticulturae, 379, 66-74.
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