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Abstract

Intensive survey was conducted in different areas of district Ganderbal and Budgam during 2009. Significant variability was
recorded with different morphological and physico-chemical properties of pomegranate genotypes. Yield per tree ranged
from (13.80-58.40Kg) and yield efficiency (0.30-1.58Kg/cm2), fruit length (5.06-7.30 cm), fruit diameter (6.16-8.29 cm),
fruit weight (120.25-297.50 g), total aril weight (58-194.25 g), weight per aril (0.18-0.29 g). Fruit chemical varied from
TSS (12-16 %), juice content (32.85-60.12 %), acidity (0.31-0.46 %), TSS/acid ratio (26.09-45.96), ascorbic acid content
(9.23-20.26), reducing sugar content (6.22-9.23 %), total sugars content (7.31-11.23 %) and anthocyanin content (9.65-
19.23 mg/100 g of fruit). The data presented may be helpful in understanding pest resistance among pomegranate.
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1. Introduction

Identifying and preserving genetic diversity is an impor-
tant factor in any crop improvement programme.
Parental varieties identified on the basis of divergence
for any breeding programme would be more promis-
ing'. Grouping or classification of genotypes based on
suitable scale is quite imperative to understand the
usable variability. Though significance of morphological
traits and multivariate analysis for the characterization
of pomegranate cultivars has been stressed in some
studies?’. Therefore, the objective of the present work
was to characterize 16 indigenous pomegranate acces-
sions using pomological and biochemical traits and
analyze the contribution of different traits to the over-
all yield. In order to select superior genotypes for
future breeding Programme of pomegranate, the extent
of variability with respect to yield and fruit quality is
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indispensable. Hence, intensive survey of Budgam and
Ganderbal districts were carried out for selecting bet-
ter genotypes having good bearing capacity with high
anthocyanin content.

2. Materials and Methods

Atotal of 153 trees were initially labeled based on the inter-
views with local people and on the data from Directorate
of horticulture of Jammu and Kashmir from two districts
namely Budgam and Ganderbal. After first observations,
many of these trees were excluded because they either
showed heavy infestation of anar butterfly or symp-
toms of cracking or the average fruit weight was lower.
Ultimately, 16 of them were selected to be studied further
and individual trees were assigned a separate accession
numbers. Every accession was evaluated for different
yield parameters of tree as per the standard procedures.
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Yield efficiency of tree was calculated as per the formula
suggested by Westwood and Robert* and expressed in kg
cm. Fruits from selected trees were randomly taken for
measuring physical attributes like weight, size, rind pro-
portion, juice content by following standard procedures.
The total soluble solids were estimated in terms of Brix
by using Atago hand refractometer’. Acidity, vitamin C,
reducing sugar, total sugars and anthocyanin content
were determined by following methods of Ranganna®.
The data was analyzed in R-software as suggested by
Gomez and Gomez’.

3. Results and Discussion

Itis evident from Table 1 and 2 that, there is wide variability
among yield and fruit physical characters of pomegranate
genotypes in Ganderbal and Budgam district accessions.
The number of fruits per tree in Ganderbal accessions
showed coefficient of variation 31.04 ranged with mean
of 180.10 whereas, number of fruits per tree in Budgam
accessions ranged showed coefficient of variation 30.37
with mean of 180.20. Yield per tree in Ganderbal acces-
sions also showed variation and ranged from 20 kg to

Table 1.  Yield and fruit physical characteristics of various pomegranate genotypes in Ganderbal district
Accession No. No. Of  Yield/ tree  Yield Fruit Fruit  Fruit weight  Totalaril =~ Weight Rind
fruits per (kg) efficiency length diameter (g) weight (g)  peraril proportion
tree (kg/cm?)  (cm) (cm) (g) (%)
SKAU-Pg-Gb-001 83 20.00 0.30 7.14 7.97 242.50 166.00 0.21 31.54
SKAU-Pg-Gb-002 144 38.70 0.84 7.19 8.01 268.75 138.75 0.27 48.37
SKAU-Pg-Gb-003 190 44.00 0.45 6.74 7.76 236.00 137.50 0.24 41.74
SKAU-Pg-Gb-004 245 45.00 0.62 6.85 7.18 183.75 102.00 0.19 44.49
SKAU-Pg-Gb-005 159 40.00 0.60 6.84 7.91 251.25 181.50 0.27 27.76
SKAU-Pg-Gb-006 225 43.87 0.89 6.23 7.28 195.00 137.50 0.22 29.49
SKAU-Pg-Gb-007 144 30.52 0.52 6.69 7.48 212.50 151.75 0.22 28.58
Mean 180.1 40.14 .66 6.85 7.66 227.10 145.00 0.23 36.00
+SE 21.10 4.51 0.12 0.14 0.13 11.70 9.54 0.01 3.25
Range 83.00-245.00 20.00-45.00 0.30-0.89 6.23-7.19 7.18-8.01 183.75-268.75 102.00-181.50 0.19-0.27 27.76-48.37
CV (%) 31.04 29.74 48.48 5.55 4.45 13.65 17.40 13.04 23.89
Table 2. Yield and fruit physical characteristics of various pomegranate genotypes in Budgam district
Accession No. No. of fruits Yield/ tree  Yield Fruit Fruit  Fruit weight Total aril Weight per Rind
per tree (kg) efficiency length diameter (g) weight (g) aril (g)  proportion
(kg/cm?)  (cm) (cm) (%)
SKAU-Pg-Bd-001 118 20.06 0.31 6.06 6.88 166.25 58.00 0.18 65.11
SKAU-Pg-Bd-002 94 20.70 0.65 6.92 7.20 221.25 147.75 0.28 33.22
SKAU-Pg-Bd-003 225 57.37 1.58 6.80 8.29 255.00 167.25 0.26 34.41
SKAU-Pg-Bd-004 215 45.15 1.35 6.86 7.86 210.00 138.50 0.21 34.04
SKAU-Pg-Bd-005 115 13.8 0.6 5.54 6.16 120.25 75.50 0.25 37.21
SKAU-Pg-Bd-006 225 39.52 1.08 5.06 6.64 155.00 106.25 0.18 45.88
SKAU-Pg-Bd-007 204 40.8 0.60 6.28 7.15 188.75 120.00 0.24 36.29
SKAU-Pg-Bd-008 196 58.40 1.18 7.30 8.22 297.50 194.25 0.29 34.71
SKAU-Pg-Bd-009 230 40.71 0.89 6.38 7.09 177.50 90.25 0.28 49.16
Mean 180.20 37.39 0.92 6.36 7.26 199.10 122.00 0.24 41.11
+SE 18.30 5.35 0.14 0.24 0.25 18.00 14.80 0.01 3.54
Range 94.00-230.00 13.80-58.40 0.31-1.58 5.06-7.30 6.16-8.29 120.25-297.50 58.00-194.25 0.18-0.29 33.22-65.11

CV (%) 30.47 42.95 44.56 11.32

10.19 27.07 36.31 16.66 25.80
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45.00 kg with mean of 40.14 kg and coefficient of varia-
tion 29.74, whereas, yield per tree in Budgam accessions
was in the range of 13.80 kg in accession to 58.40 kg with
mean of 37.39 and coeflicient of variation 42.95. Yield
efficiency in Ganderbal accessions showed coefficient of
variation 48.48, whereas, in Budgam accessions it was
44.56. In Ganderbal accessions fruit length ranged from
6.23 cm to 7.19 cm with coefficient of variation 5.55 where
as in Budgam di accessions fruit length ranged from 5.06
cm to 7.30 cm with coefficient of variation 11.32. Highest
fruit diameter was recorded in Budgam accessions (8.29
cm) with variation coefficient of 10.19. Fruit weight in
Ganderbal accessions varied from 183.75 g to 268.75 g
with coefficient of variation 13.65 where as in Budgam
accessions fruit weight ranged from 120.25 g to 297.50 g
with variation coeflicient of 27.07. Variation coefficient for
total aril weight per fruit in Ganderbal accessions ranged
was 17.40 where as in Budgam accessions it was 36.31.
Highest coeflicient of variation for weight per aril was
observed in Budgam accessions (16.66). Rind proportion
also showed variability but it was not too wide between
two districts. Fruit weight of pomegranate cultivars was
found between 150 and 568 g°. Fruit length, fruit diameter
and fruit volume recorded by Kanzankay et al.’ support
our findings. Similar type of variation for yield and fruit
physical parameters was recorded in pomegranate by Mir
et al.'’. The wide variation of the pest attack may be due
to different genetic make-up and agro climatic conditions.

Table 3 and 4 revealed variation with respect to various
fruit chemical characters in Ganderbal and Budgam dis-
trict respectively. In Ganderbal highest TSS was reported

in accession SKAU-Pg-Gb-001 (14%) with variation coef-
ficient of 6.24 whereas in Budgam district highest TSS
was observed in accession SKAU-Pg-Bd-008 (16%) with
variation coefficient of 9.44. In Ganderbal accessions juice
content showed variation coefficient of 20.58 whereas in
Budgam accessions it exhibited variation coefficient of
21.52. Maximum acidity in Ganderbal accessions was
0.46% where as in Budgam accessions maximum acid-
ity was 0.40%. Maximum coeflicient of variation for TSS/
acid ratio was reported in Ganderbal district accession
(17.02). Ascorbic acid content varied from 9.23 to 15.78
mg/100 g fruit in the genotypes of Ganderbal district
where as in Budgam it ranged from 9.53 to 20.2 mg/100
g fruit. Coefficient of variation for non-reducing sugars
was highest in the genotypes of Budgam district 27.65
whereas for total sugars it was highest in the genotypes
of Ganderbal district (12.98). Anthocyanin content var-
ied from 9.65mg/100g fruit to 18.67 mg/100 g fruit in
Ganderbal genotypes with mean of 12.71 mg/100 g fruit
and coeflicient of variation 22.00, whereas anthocyanin
content in Budgam genotypes varied from 9.96 mg/100 g
fruit to 19.23 mg/100 g fruit with mean of 14.7 mg/100 g
fruit and variation coefficient of 25.00. Variation in fruit
chemical parameters may be due to genetic constitution
of accessions and may also be affected by agroclimatic
conditions, altitude and environment. Ascorbic acid,
reducing and total sugar corresponds to the findings of
Akbarpaur et al.". Similar variation in anthocyanin con-
tent was reported by Mir et al.".

Variation in fruit chemical parameters may reflect
the genetic constitution of accessions as influenced by

Table 3.  Fruit chemical characteristics of various pomegranate genotypes in Ganderbal district
Accession No. Juice TSS Acidity TSS/acid  Ascorbic acid Reducing Anthocyanin Total sugar
content (%)  (oBrix) (%) ratio (mg/100g  sugar (%) content (%)
fruit) (mg/100gm)

SKAU-Pg-Gb-001 48.62 14.00 0.32 43.75 15.78 8.83 15.22 10.23
SKAU-Pg-Gb-002 36.50 13.37 0.38 35.18 14.97 7.12 9.65 8.78
SKAU-Pg-Gb-003 47.28 13.50 0.35 38.57 15.69 7.80 18.67 9.23
SKAU-Pg-Gb-004 42.60 12.00 0.41 29.27 13.83 6.22 10.43 7.31
SKAU-Pg-Gb-005 35.88 12.25 0.37 33.11 12.62 6.34 10.32 7.68
SKAU-Pg-Gb-006 60.21 12.63 0.34 37.15 14.83 7.25 13.77 9.22
SKAU-Pg-Gb-007 35.67 12.00 0.46 26.09 9.23 6.49 10.88 7.43
Mean 43.82 12.82 0.38 34.73 13.85 7.15 12.71 8.55
+SE 2.65 0.30 0.02 2.23 0.87 0.35 0.94 0.42
Range 35.67-60.21 12.00-14.00 0.32-0.46  26.09-43.75 9.23-15.78  6.22-8.83 22.00 7.31-10.23
CV (%) 20.58 6.24 13.16 17.02 16.75 13.00 9.65-18.67 12.98
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Table 4.  Fruit chemical characteristics of various pomegranate genotypes in Budgam district

Accession No. Juice TSS (oBrix) Acidity (%) TSS/acid Ascorbicacid Reducing Anthocyanin Total
content ratio (mg/100g  sugar (%) content sugar (%)
(%) fruit) (mg/100gm)
SKAU-Pg-Bd-001 38.82 15.75 0.36 43.75 14.64 9.17 15.76 11.23
SKAU-Pg-Bd-002 32.85 13.37 0.40 33.43 12.24 6.97 10.34 8.28
SKAU-Pg-Bd-003 58.60 14.12 0.34 41.53 16.42 8.39 15.92 10.83
SKAU-Pg-Bd-004 34.24 12.50 0.37 33.78 9.53 6.78 10.36 8.20
SKAU-Pg-Bd-005 46.03 14.25 0.31 45.96 18.12 8.49 14.72 9.42
SKAU-Pg-Bd-006 50.12 13.25 0.37 35.81 16.90 7.25 18.32 9.13
SKAU-Pg-Bd-007 36.89 13.38 0.38 35.21 13.78 7.42 9.96 9.54
SKAU-Pg-Bd-008 57.50 16.00 0.36 44.45 20.26 9.23 19.23 10.64
SKAU-Pg-Bd-009 45.53 12.25 0.34 36.03 16.32 6.92 8.22 8.66
Mean 44.51 13.87 0.37 38.88 15.36 7.85 14.70 9.55
+SE 2.21 0.43 0.01 1.66 1.07 0.33 0.95 0.37
Range 32.85-58.60 12.25-16.00 0.31-0.40 33.43-45.96  9.53-20.26 6.78-9.23 9.96-19.23  8.20-11.23
CV (%) 21.52 9.44 8.11 12.81 20.96 12.48 25 11.73
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