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ABSTRACT

Eight varieties of pomegranate were evaluated under Karewa condition of Kashmir valley at Central
Institute of Temperate Horticulture (CITH), Srinagar, for five years i.e. from 2006-07 to 2009-10, The
Cultivar ‘Bedana’ had maximum plant spread followed by ‘Chawla’, ‘Jyoti’ and, ‘Dholka’. The plant
height in ‘Chawla’ was significantly more compared to other cultivars. The maximum number of fruit per
tree, fruit set, fruit size, fruit length, fruit calyx diameter, fruit weight, fruit volume, yield/tree, TSS,
ascorbic acid, acidity, total chlorophyll content and minimum aphid attack recorded in ‘Dholka’. The
cultivar ‘Kandhari’ was found superior in reducing sugar, and total sugar. However, cultivar ‘Jyoti’ was
better in bloom period, number of Seed + Aril, minimum fruit cracking, anar butterfly attack. Fruit L/D
ratio was found highest in ‘Chawla’, and maturity index highest in cultivar ‘Mridula’. The local variety of
region ‘Kashmir Local’ was also found better in juice pH 46 and shelf life at ambient condition 65.26
days.

Key Words : Pomegranate, performance, Karewa condition, vegetative growth, fruit morphology physico-chemical
propertiesand yield.

Pomegranate hasbeentraditionaly cultivated snce
ancient timesunder diverse agro-climatic conditions
(Evreinoff 1949). The production and consumption of
pomegranaefruitsaround thewholeworldisincreasing
rapidly. Thefact that pomegranatefruit hasanumber of
industrid usage, likefruit juice, conserve, vinegar, citric

acid and medicine, lead toitsgaining popularity inthe
world markets (Cemeroglu, 1977, Dokuzoguz and
Mendilcioglu, 1978 and Aviram and Dornfeld, 2001).
The calorific value of fruit is 65 and juice is easily
digestiblewnhich containsabout 15 per cent invert sugar.
Fruitisasoarich source of sodium (3 mg), riboflavin
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(0.012-0.03 mg), thiamin (0.003 mg), niacin (0.180-
0.3mg), vitamin-C (4-4.2 mg), calcium (3-12 mg) and
phosphorous (8-37 mg) per 100 gm of edible portion.
Asacultivated crop the pomegranateisgrownin many
states of Indialike Maharashtra, Gujarat, Rajasthan,
Uttar Pradesh, Haryana, Andhra Pradesh, Karnataka
and Tamilnadu and to alimited extent in Jammu and
Kashmir, Himachal and Uttarakhand. In India
pomegranateisbeing cultivatedinanareaof 0.12million
ha, 0.85 milliont production with productivity of 7.0t/
ha (NHB, 2008), mostly in subtropica and tropical
regions. In sub-temperate and temperateregionsof J&
K, H.P. and Uttarakhand the areais very small dueto
lessimportancegivento thisnon-traditiona crop.

As the crop possess drought hardiness, offers
immense potential to grow under margina lands. Asa
result itisgaining popularity amongfarmersall over the
country particularly inrain-fed area. Similarly alarge
areaisaso availableintemperate climatewhich offers
theidedl climatic conditionsfor commercid cultivation
of high quality pomegranate. Asit isevident that world
best quality pomegranates are being produced from
temperatedimateof Afghanistan, whicharebang mostly
exported and earning significant amount of foreign
exchange. It hasvast scopeof growinginmargind areas
likeunfertilerainfed Karewaedaphol ogica situations.
Since all the cultivars of pomegranate were not
performing equaly well under temperateecosysemwith
respect toyield and qudlity attributesbut dueto extremes
of low temperature. Keeping in view the present
investigation wascarried out to assessthe performance
of different varietiesand to select the suitable varieties
for commercia cultivation under temperate ecosystem.

MATERIALSAND METHODS

A study was undertaken from during 2006 and
2010 to evaluate the performance of commercial
varietiesunder temperate ecosystem a theresearchfarm
of Centra Ingtitute of Temperate Horticulture (CITH),
Srinagar. The varieties viz., ‘Mridula’, ‘Chawla’,
‘Dholka’, ‘Bedana’, ‘Kandhari’, *Jyoti’, ‘Kashmir
Local’ and ‘G-137 “periodically observed. Planting was
done at the distance of 2.5 x 2.5 m during 2001 and

uniform cultural practices were provided for all
cultivates. Theexperimenta farmisstuated at | atitude
of 34°05 N and longitude of 74°50 E at an altitude of
1640 m abovethe sealevel. Theweather parameters
recorded during the growing season wereviz., mean
maximum temperature 19.63 °C, mean minimum 6.52
°C, rainfall 60.72mm, relativehumidity 58.35% and
evaporation 2.45m. Thesoilsof theexperimental farm
havesoil 6.81 pH and dectrica conductivity 0.36 dSm-
1. Theobservationswererecorded on vegetative growth
(plant spread, plant height, sem girth, duration of flower,
no. of fruits/plant, fruit set %, chlorophyll %), fruit
characterigtics(fruit weight, fruit diameter, fruit length,
fruit calyx length, diameter, fruit L/D ratio, fresh fruit
firmness, rind thickness, seed hardness, aril color,
acidity, ascorbicacid, reducing sugar, total sugar, juice
content, maturity index (M), TSSAcid ratioandyield
per tree. Total chlorophyll content measured by CL-01
chlorophyll content meter. Twenty fruitsof eech cultivar
wereindividually analyzed for physical parameters.
Fruitswereweighted in the air on aSartoriusbaance
of accuracy of 0.001 g. Fruit volumewas cd culated by
aliquid displacement method. Thelength and diameter
of thefruit and calyx were measured with aMitutoyo
digita vernier cdiper. Themeasurement of fruit length
wasmadeonthe polar axis, i.e. betweenthe apex and
the end of stem. The maximum width of thefruit, as
measured inthedirection perpendicular tothepolar axis,
isdefined asthe diameter. After measuring thewhole
fruit size, the arilswere manually separated from the
fruits, and total arilsand peel per fruit were measured
asabove. Themeasurementsof theped thicknesswere
made using the Mitutoyo digital vernier caliper. Then
thejuiceswereanayzed for mgor chemica composition.
Thetitrableacidity (TA) was determined by titrationto
pH 8.1 with 0.1M NaOH solution and expressed asg
of citric acid per 100 g of juice (AOAC, 1984). The
pH measurementswere performed using adigital pH
meter (Delux 101) at 22 ?C. Thetotal soluble solids
(TSS) weredetermined with Atago digitd refractometer
calibrated using distilled water. Resultswerereported
as ?Brix at 22 ?C. The total sugars were estimated
according to themethod described by Ranganna(2001).
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Results were expressed as g per 100 g of juice.
Ascorbic acid was determined by empl oying themethod
described by Ruck (1963). Resultswere expressed as
mg per 100 g of juice. Fruit firmness measured using
HPqualitest digital firmnesstester. Thedata (average
of 5 years) was statistically analyzed using RBD by
Online Statistical Analysis Package (OPSTAT,
Computer Section, CCS Haryana Agricultural
University, Hissar).

RESULTS AND DISCUSSION

The pertaining to vegetative growth and fruit
characters showed a significant difference between
varieties (Table 1). Cultivar ‘Bedana’ had maximum plant
spread 128.64 mm followed by ‘Chawla’ 127.23 mm,
“Jyoti’ 126.35 mm and ‘Dholka’ 124.66 mm. The plant
height 160.82 mm recorded in “‘Chawla’ was significantly
more compared to other verities; itisobviousfromthe
data that, ‘Bedana’, ‘Chawla’, ‘Jyoti’ cultivars were
more spreading type compared to other cultivars. Stem
girthvaried from42.24 mmto 60.60 mm. Themaximum
stem girth recorded in *‘Dholka’ and lowest in ‘Kashmir
Local’. These finding are general agreement with earlier
findingsof Mir etal., (2007). Regarding floweringand
fruit set duration of flowering (days) was longest in “Jyoti’
(101.26), “G-137" (100.30) followed by ‘Dholka’
(98.16). The highest fruit set percentagerecordedin
‘Dholka’ (60.34), ‘Bedana’ (59.56), and ‘Kandhari’
(43.07) as compared to ‘Kashmir local’ (27.58). The
total number of fruits per treeranged between 15.84-
34.08 and maximum recorded in ‘Dholka’, while lowest
in ‘“Mridula’ variety. There were significant differences
in average fruit diameter and weight of fruits over
‘Kashmir Local’ (Table 1). Cultivar Dholka recorded
maximum fruit diameter 81.10 mm followed by ‘Bedana’
77.03mm, and ‘Kandahari’ 76.66 mm. The fruit length
ranged from 61.16 mmin ‘Chawla’ to 79.13mmin
‘Dholka’. Similarly, fruit L/D ration was varied from
1.133in ‘Chawla’ to 1.003 in ‘Kashmir Local’. The
minor deviationin size (diameter, length and volume)
with respect to fruit weight may bedueto variationin
fruit form as sometimesthey are obscurely ridged as
observed by Nath and Randhawa (1959). Fruit calyx

Vegetative growth and physical properties of fruit of the eight pomegranate cultivars
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length was recorded maximum in ‘Dholka’ followed by
‘Bedana’ and ‘Kandhari’ while fruit calyx diameter
ranged from minimum 12.52 mm in ‘Kashmir Local’ to
maximum 19.23 mm in ‘Dholka’. Valero and Ruiz-
Altisent (2000) have reported this knowledge is
particularly relevant in the design or selection of
appropriate packaging for fruit handling and storage.
Asregardto averagefruit weight of eight pomegranate
cultivarsunder studying, dataiindicated non-significant
differences among cultivars (‘Dholka’, ‘Kandhari’,
‘Bedana’, “‘Chawla’, ‘Mridula’, *G-137’, and ‘Jyoti’)
but significant difference from ‘Kashmir Local’. The
highest fruit weight was recorded in ‘Dholka’ (252.17
g) followed by ‘Kandhari’ (245.61 g), ‘Bedana’
(242.08) as compared to ‘Kashmir Local’ (130.40 g).
Similar resultswerea soreported by Lal et al, (2002).
Thevariationin fruit weight was because of genetic
behavior of varieties. Thefruit volumed so shownsame
trend asfruit weight and ranged between 49.16 ml and
79.64 ml. The maximum volume was recorded in
‘Dholka’ followed by ‘Kandhari’ and ‘Bedana’. Thus,
itisreveled that thereisacloserelation between fruit
weight and fruit volume. Fruit firmnessindex wasfound
non-significant among all the varietiesand itsvalue
ranged from 27.70 to 49.16. The cultivars ‘Chawla’,
‘Kandhari’ and ‘Kashmir Local’ varieties seed found
harder than ‘Mridula’, ‘Dholka’, ‘Jyoti’, ‘Bedana’ and
‘G-137’. Color of aril also differed according to
cultivars. In ‘Chawla’ and ‘Mridula’ aril was red color
while ‘Dholka’, ‘Bedana’, ‘Kandhari’, ‘Jyoti’, ‘G-137,
‘Kashmir Local’ it was pink to pinkish red.
Thehighest meanfruit yield/plant wasrecorded in
‘Dholka’ (6.54 kg) followed by ‘Bedana‘(6.06 kg),
‘Kandhari’ (5.48 kg) as compared to ‘Kashmir Local’
(3.26 kg). Fruit physicd characterigticslikerind weight
differed sgnificantly among cultivars. Themaximumrind
weight recorded in “‘G-137 followed by ‘Kandhari’ and
‘Local Kashmiri’. Rind thickness was also varies among
adl thecultivarsfrom 1.27 mmto4.46 mm. Thesevaues
werelittle higher than valuesreported by Sarkhosh et
al. (2006). Number of Seed + Aril was recorded
maximum in “Jyoti’ (639.133) followed by ‘G-137’
(631.33) and ‘Bedana’ (616.33), while weight of Seed

Physical properties of fruit, yield, cracking, disease and insect incidence parameters of the eight pomegranate cultivars

Table 2 :
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Table 3 : Fruit quality and storage characteristics of the eight pomegranate genotypes grown under Kerawa condition of Kashmir
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Storageat
ambient
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0.317

0463

1.177

+ Aril of fruit ranged from 144.74 g t0 210.53 g in
seected cultivars. Thejui ce percentagewassignificantly
higher in ‘G-137’, “‘Bedana’, ‘Dholka’ and ‘Kandhari’
as compared to “Kashmir Local’. Siddappa (1943) also
reported that cultivarsdiffer intheir juice content dueto
different genetic congtitution. The seed resdueinjuice
varied from 18.06 g to 38.71 g. Fruit cracking was
recorded minimum (33.76 %) in ‘Jyoti’ and maximum
(49.11 %) in “Kashmir Local’. That may be due to less
rind thickness of ‘Kashmir Local’ and also may be due
to sudden changesin climate at thetimeof maturity as
well asvariaioninsoil moisureandtoleranceof cultivars
to cracking. Thisis accordance with the findings of
Banker and Prasad (1992).

TheTSSinjuiceof different veritiesvaried from
13.13 °Brix in ‘Chawla’ to 14.56 °Brix in ‘Dholka’.
However, inter-varietal differences were statically
sgnificant (Table3). Thisresultswerelower thanvaues
observed (16-19 °Brix) by Poyrazoglu et d., (2002),
while present results were in agreement with values (10—
16.5 °Brix) reported by Fadavi et al., 2005 and
Shulmanet al., (1984) . Thetitrableacidity (ascitric
acid) ranged from 0.356 % in “Mridula’ to 0.532% in
‘Dholka’. The inter-varietal differences were highly
significant. Theprevaenceof widerangein acid content
injuiceof different cultivarsisprobably the reason to
usethischaracter to classify pomegranatecultivarsas
sweet, sour or bitter sweet (Cains, 1940 and Cheema
etal., 1949). Cultivar Kandhari produced the highest
content of ascorbicacidinfruits(12.75and 12.50 mg
ascorbicacid/ 100 ml juice), respectively ascompared
to “‘Kashmir Local’ (10.00 mg ascorbic acid/ 100 mi
juice). Similar resultswerea so reported by Kulkarni
andAradhya (2005) in cultivar Ganesh. The content of
reducing sugar and tota sugar differ gnificantly among
the cultivarsand maximum reducing sugar recorded in
‘Kandhari’ 7.50 %, ‘Bedana’ 7.12% and ‘Dholka’ 6.34
% as compared to ‘Kashmir Local’ 6.14%. However,
total sugar ranged from 8.23 % in “Mridula’ to 9.97 %
in ‘Kandhari’. The maturity index (TSS/TA) is
responsiblefor thetaste and flavor of pomegranate,
which someauthor used for classfying the pomegranae
cultivars (Martinez et a., 2006; Cam et ., 2009b).
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This classification has been optimized for Spanish
cultivars: maturity index (MI) =5-7 for sour, MI = 17—
24 for sour—sweet and M1 = 31-98 for sweet cultivars
(Martinez et al., 2006). In the similar fashion the
maturity index valuesvaried from 20.84-39.47. The
cultivar Mridula had the highest MI (Table 3). In
previous studies variable ranges of maturity index
(Viswanath et al., 1999; Martinez et al., 2006; Cam
et al., 2009a; Sarkhosh et al., 2006) were reported.

The content of juice pH ranged among cultivars
from 3.85 in *Jyoti’ to 4.46 in “‘Kashmir Local’ (Table
3). The pH values obtained in the current study are
greater than thosereported by Cam et al, (2009a) on
pomegranate cultivarsgrown in Turkey. According to
theresults, cultivar typeplaysanimportant roleinterms
of their total soluble solids, pH, titrable acidity, total
sugarsand maturity index of the pomegranatejuice. All
the cultivars investigated were suitable for direct
consumption and production of pomegranate juice
becausethey hadthe high levelsof solublesolids. Total
chlorophyll content of leaveswas al so varied among
cultivars and the maximum chlorophyll content was
recorded in ‘Dholka’ (72.56 %) followed by “Jyoti’
(62.76 %) and *Kashmir Local’ (42.66 %). Shelf life
also differ according to cultivars and the maximum
storage life under ambient condition (16-26 °C)
recorded in ‘Kashmir Local’ (65.26 days) followed
by ‘Dholka’ (63.56 days) and ‘Bedana’ (59.53
days). Thesevariationsin vegetative growth, physi co-
chemical characteristicsof fruitsand yidd weremainly
dueto genotypic variation of thevarietiesMahagjan
and Dhillon, (2000), though agro-climatic conditions
could not be overlooked (Mali & Prasad 1999).
Anar butterfly incidence was ranged between 12.25
-32.12 %, and the maximum incidence in ‘Kashmir
Local’ and lowest “Jyoti’ similarly aphid attack
recorded maximum in ‘Kashmir Local’ (23.30%) and
minimum in ‘Dholka’ (10.30 %). The results reveled
that ‘Kashmir Local’ is more susceptible to anar butter
fly and aphid attack and “Jyoti’ and ‘Dhloka’ are less
susceptible.

CONCLUSION
The performance of eight pomegranate

cultivarsfor vegetative growth, morphol ogy, yield and
quality attributes of fruits were evaluated for their
suitability to Karewacondition of Kashmir Valley. Out
the eight cultivars evaluated ‘Bedana’, ‘Chawla’ and
*Jyoti’ were found more vigorous than others. Cultivar
Dholkashowed it superiority with respect to fruit set,
fruit size, fruit weight, number of fruits, fruit calyx
diameter and length, yield/tree, TSS, ascorbic acid,
titrable acidity and minimum aphid attack while
‘Kandhari” was superior in reducing sugar, and total
sugar. However, ‘Jyoti’ was better in duration of
flowering, number of Seed + Aril, minimum fruit
cracking, juicepH, anar butterfly attack compared to
other cultivars.
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