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This paper dealswith desirable physico-chemical characteristics of
pomegranate (Punica granatum L..) genetic resources of Siirt province
(southeastern Anatolia, Turkey) during 2002 and 2004. Twenty five
genotypeswere selected aspromising in the existing popul ation of pome-
granate and they were described with respect to fruit attributesin order
to conserve valuable native germplasm of pomegranate and to identify
them for future breeding efforts. Genotypes averagely had a range of
234-332 g for fruit weight, 76-83 mm for fruit diameter, 68-81 mm for
fruit length, 217-333 cm?® for fruit volume, 0.86-1.31 fruit density
(g/cm®), 0.87-1.00 for fruit shape index, 19.1-21.9 mm for calyx high,
12.9-16.0 mm for calyx diameter, 86-120 mL for fruit juice volume,
37.4-45.7 g for total seed weight, 52.3-62.5 % for seed percentage,
20-66 % for pink coloured skin percentage, 2.5-3.7 mm for skin thick-
ness, 17-22 % for soluble solids, 3.2-3.8 for pH, 0.7-1.0 % for acidity
and 18-76 mg/100 g for vitamin C. Fruits of genotypes contained a
range of 168-672 ppm in N, 72-301 ppm in B, 856-4423 ppm in K,
10-93 ppm in Na, 38-74 ppm in Ca, 39-98 ppm in Mg, 1.5-9.2 ppmin
Fe, 1.8-9.6 ppm in Zn, 0.1-4.4 ppm in Mn and 0.5-4.2 ppm in Cu. In
addition, they had easy separated seeds. Their seed hardness was hard,
soft, semi-hard and seed colours were pink, light-pink and red.

Key Words: Pomegranate, Punicagranatum L., Siirt, Germplasm,
Fruit characteristics.

INTRODUCTION

Asalfruit specieswell-adapted to thewhole M editerranean basin, pome-
granate (Punica granatum L.) is cultivated in arid and semi-arid areas of
this basin since ancient times. Turkey considered among its origin
centers™? annually produces about 60,000 tons pomegranate®. In Turkey,
pomegranates are commercialy grown in the Aegean, Mediterranean and
Southeastern Anatolia region. These three regions are rich in genetic
resources of pomegranate. The main varieties such asHicaznar, Cekirdeksiz-
VI, Silifke Asisi, Katirbasi, Mayhos-1V, Lefan and Eksi Goknar are culti-
vated in the Mediterranean region.

tProfessional High School of Ozalp, Yuzuncu Yil University, Van, Turkey.



2982 Kazankayaet al. Asian J. Chem.

In Turkey, commercial pomegrane orchards are extended. Particularly
'Hicaznar' that was found by selection studies as a change seedling is one
the most common variety. Dueto attractive fruit appearance, superior fruit
quality, highyield, suitableto transporting and keeping, thisvariety ishighly
desired by Turkey and Europe markets®.

Lately, pomegranate growing expands in southern Anatolia region.
Pomegranates are grown in traditional orchardsin the region and the culti-
vationisdistributed among various parts of the region including Gaziantep,
Kahraman Maras, Urfa, Diyarbakir, Mardin, Siirt, Batman, Sirnak and
Adiyaman provinces. In the region, the summers are hot and the winters
are cold. Pomegranate fruits are usually presented to sell in the local
markets and they are consumed fresh. Siirt province located in the region
has genetic resources of pomegranate. So far, pomegranate genetic resources
of Siirt have not been studied. The description of local pomegranate
germplasm and selection of promising genotypes are of importance for
breeding effortsin order to conserve its genetic resources’.

Large fruit, thin and red coloured skin and soft, abundant juicy,
aromatic, large and red coloured seeds and no-fruit cracking are among
desirable fruit characteristics for pomegranate breeding objectives'. In
addition, high and regular bearing; early, medium and | ate seasonal ripen-
ing; sweet, sour and soursweet tasted juice and lower tendency to suckering
include the other desired plant characteristics’. In Turkey, there exists the
limited information on pomegranate genetic resources based on regions
and districts. The goal of this study was to select promising genetic
resources of pomegranate in Siirt district and to describe them for future
breeding efforts.

EXPERIMENTAL

The study was conducted in Siirt province situated on southeastern
Anatoliaof Turkey during 2002 and 2004. In thefirst year, alarge number
of pomegranate bushes were marked based on recommendations of grow-
ers prior to harvest season. At the harvest period of the first year, fruit
samples were collected from traditional pomegranate orchards in the first
week of October in Pervari district of Siirt province. At the harvest season
of the the first year, many of genotypes were discarded by taking into
consideration the breeding objectives. Twenty five genotypes among them
were considered as promising for breeding efforts based on fruit analyses.
In the second and third year, fruit samples were collected from the same
genotypes. Thirty fruit samples were randomly taken from pomegranate
bushes for fruit analyses for three years.

Thirty matured pomegranate fruits were selected for fruit analyses. In
the fruits, desirable physico-chemical characteristics such as fruit weight
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(9), fruit length (mm), fruit diameter (mm), fruit volume (cm?), fruit den-
sity (g/em?), fruit shapeindex, calyx high (mm), volume of fruit juice (mL),
total seed weight (g), seed percentage (%), fruit skin colour as pink (%),
fruit skin thickness (mm), seed hardness, seed colour, easiness of seed sepa-
ration, soluble solids (%), pH, acidity (%), vitamin C content (mg/100 g)
and contents of macro-micro nutrients (N, P, K, Na, Ca, Mg, Fe, Zn, Mn
and Cu) were spectrophotometrically determined. The content of soluble
solids was measured with an automatic compensating hand refractometer*
and total acidity was determined by titration® with 0.1 N NaOH®. The
content of vitamin C was determined as described earlier®. Macro-micro
elementswererecorded using an atomic absorption spectrometer (JENWAY
6405UV/Vis).

Satistical analysis. Thedesign of acompletely randomized was used
in the experiment. Statistical package program Minitab release 10.2 for
Windows were utilized for the analysis of variance (Anova). The LSD
values were computed for multiple comparisons of the means. Significant
differences were found at p < 0.05.

RESULTSAND DISCUSSION

In the pomegranate selections, values of fruit weight, fruit length, fruit
diameter, fruit volume, fruit density, fruit shape index, calyx high, calyx
diameter, volume of fruit juice, total seed weight, seed percentage, skin
thickness, soluble solids, pH and acidity did not differ statistically (p <
0.05).

Themean fruit weight of selectionsranged 241 g (SP-13) to 332 g (SP-
1), was over 300 g in three genotypes. In some genotypes, fruit weight
highly fluctuated from year to year. The mgjority of genotypes had higher
fruit weight in the third year than that of the first and second year. There-
fore, values of fruit length, fruit diameter and fruit volume in most selec-
tions were higher than those the first and second year. On the basis of fruit
weights of the third year, fruit weight was over 300 g in 12 genotypes and
over 400 g in two genotypes (SP-1 and SP-15). Although fruit length
averagely varied from 68 mm (SP-12) to 81 mm (SP-7), it in the third year
reached 99 mm in SP-7 and 91 mm in SP-1. The mean of fruit diameter
was between 71 mm (SP-18) and 86 mm (SP-1). But, itsvalueincreased in
the third year as well and it reached 97 mm in SP-1 and 92 mm in SP-5,
SP-15 and SP-22. The mean fruit volume changed between 333 cm?® (SP-
19) and 221 cm® (SP-18). In the third year, it was 450 cm® in SP-1 and 440
cm? in SP-15. The mean fruit density was the lowest in SP-25 with 0.86
cm?® and the highest in SP-16 with 1.31 cm® (Table-1).

The selected genotypes averagely had arange of 0.87 (SP-12 and SP-
19) to 1.00 (SP-1 and SP-18) for fruit shape index, 19.1 (SP-1, SP-14 and
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SP-25) mm to 21.9 mm (SP-2, SP-3 and SP-9) for calyx high and 12.9 mm
(SP-8) to 15.8 mm (SP-22) for calyx diameter. The volume of fruit juice
fluctuated by yearsand it averagely ranged from 83 mL (SP-13) to 120 mL
(SP-1). Following SP-1, the genotypes SP-8 (116 mL), SP-14 (110 mL)
and SP-8 (110 mL) had averagely the highest volume of fruit juice. The
genotypes SP-3 (Fig. 1), SP-10 (Fig. 1), SP-16 and SP-22 in the second and
SP-1 (Fig. 1) and SP-15 had the highest volume of fruit juice. In addition,
although total seed weight was averagely determined between 37.4 (SP-
15) and 46.7 (SP-21), it had higher valuesin the third (Table-2).

On the other hand, the mean seed percentages of selections changed
from 52.2 to 66.9 %. Identified as pink per cent, fruit skin color percent-
ages were averagely recorded between 20 and 66 % (SP-24). The mean
skin thickness were between 2.2 mm and 3.8 mm. Selections that aver-
agely contained the highest soluble solids were SP-22 (22 %), SP-7 and
SP-10 (21 %), SP-4, SP-6, SP-8, SP-19, SP-20 and SP-24 (20 %).

Seed hardness was soft in two selections (SP-11 and SP-16). In SP-5
(Fig. 1), SP-6 (Fig. 1), SP-7, SP-8 and SP-9 (Fig. 1) had semi-hard seeds
and the remaining ones hard seeds. Fruits of most genotypes had red or
light-pink colored seeds. The seed separation was easy in all genotypes.
The mean pH values were from 3.2 to 3.8. The acidity was determined
between 0.7 and 1.0 %. Genotypes contained ascorbic acid between 18
and 78 mg/100 g. With respect to contents of macro-micro nutrients, selec-
tions contained arange of 168-672 ppmfor N, 72-301 ppm for B, 856-4423
ppm for K, 10-93 ppm for Na, 38-74 ppm for Ca, 39-98 ppm for Mg, 1.5-
9.2 ppm for Fe, 1.8-9.6 ppm for Zn, 0.1-4.4 ppm for Mn and 0.5-4.2 ppm
for Cu (Table-4).

In Turkey, researcheson regional or local pomegranate germplasm are
limited. Dokuzoguz and Mendilcioglu’ defined pomological characteris-
ticsof 12 pomegranate genotypes grown in Aegean region. Onur* described
important fruit attributes of 72 promising pomegranate genotypes selected
from the Meditarranean region. He determined that promising genotypes
have 192.0-806.6 g fruit weight, 12.1-70.2 mm fruit width, 58.0-105.1 mm
fruit length, 1.03-1.37 fruit shape index, 1.27-2.58 cm calyx length, 1.50-
4.43 mm skin thickness, 48.4-76.6 % seed percentage, 27-100 % fruit taste
score, 11.7-18.9 % soluble solids content and 0.07-4.98 % titratable acid-
ity and fruit juices of genotypes contained 225-542 ppm N, 50-200 ppm P,
22-102 ppm Na, 1004-2116 ppm K, 0.8-26.8 ppm Ca, 80-452 ppm Mg,
0.8-3.8 ppm Fe and 0.3-2.2 ppm Zn. In addition, the same author reported
that most genotypes have easy-separated seeds and 10 genotypes have soft
seeds. Yilmaz et al.® reported 411.8-568.3 fruit weight, 13.9-15.8 % soluble
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Fig. 1. Fruits of some pomegranate selections (SP-3, 9, 10, 6, 1 and 5) from
Siirt (Turkey)

solids content, 0.13-1.51 % acidity, 92.5-104.7 mm fruit width, 79.5-91.0
mm fruit length, 10-100 % fruit taste score over 100, 32.3-57.3 g seed
weight in 10 promising pomegranate genotypes selected from Mediterra-
nean region. Ercan et al.® described fruit traits of 13 pomegrane genotypes
from Izmir region and recorded 208-553 g fruit weight, 34.0-63.6 g seed
weight and 43.2-62.5 % seed percentage. In addition, they selected very
soft or soft seeded genotypes. Tibet and Onur'® determined 223.0-470.7 g
fruit weight, 2.7-5.2 mm skin thickness, 28.3-58.2 g seed weight, 41-64 %
seed percentage, 12.8-15.9 % soluble solids content and 0.19-3.67 % acid-
ity in 18 promising pomegranate genotypes from Aegean and Southeastern
Anatolia. Yilmaz et al.™ recorded 253.6-308.3 g fruit weight, 4.17-5.43
mm skin thickness, 33.7-52.3 g seed weight, 55.1-60.9 seed percentage
and 0.20-0.45 % acidity in 8 promising pomegranate genotypes. Polat et
al.* reported 250.8-461.7 g fruit weight, 2.4-5.0 mm skin thickness, 29.0-
50.4 g seed weight, 54.0-73.9 % seed percentage, 14.3-15.8 % soluble
solids content and 0.23-4.48 % acidity in pomegranate genotypes from
Hatay province and they determined that selected genotypes have semi-
hard and hard seeds. Derin and Eti** identified fruit traits of Hicaz variety
from Antalya and the genotype 33 N 26 from Icel. In Hicaz and 33 N 26
varieties, they determined 280.1-401.9 g fruit weight, 31.9-38.6 % juice
percentage, 14.2-16.0 % soluble solids content and 2.5-0.5 % acidity,
respectively. Poyrazoglu et al.* recorded that the thirteen genotypes from
Adana, Antalya, Hatay and I¢el provinces have arange of 0.56-6.86 % for
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acidity (in malic acid), 16-19 % for soluble solids content and 3.29-3.93
for pH values. Yildiz et al.” reported 263.4 g fruit weight, 69.0 % seed
percentage, 31.3 g seed weight, 46.9 % juice percentage, 0.40 % acidity
and 12.8 % soluble solids content in 9 sweet pomegranate genotypes
selected from Hizan district (Bitlis).

On the other hand, Mars and Marrakchi® defined pomegranate
germplasm in Tunisia. Reporting of fruit characteristics of 30 genotypes,
they determined 196.1-673.6 g fruit weight, 46.5-96.1 mm fruit length,
57.6-111.4 mm fruit diameter, 2.4-6.1 mm skin thickness, 12.4-21.7 mm
calyx length, 18.5-33.1 mm calyx diameter, 72.3-100.3 cm? juice volume,
2.93-4.6 pH, 13.3-16.9 % soluble solids content, 0.25-3.17 % acidity.
Al-Maiman and Ahmad™ reported 65.5 mm fruit length, 36.7 mm fruit
diameter, 156.7 cm® fruit volume, 1.38 g/cm? fruit density, 216.5 g fruit
weight, 129.2 g seed weight, 59.7 % seed percentage and 16.9 % soluble
solids content in Taifi variety. In addition, they recorded that fruit juice of
this variety contained 333 K, 24.5 Ca, 72.1 Na, 6.25 P, 5.13 Mg, 0.30 Zn,
2.21 Feand 0.07 Cu asmg/100 g.

Some pomegranate genotypes selected in this study usually had simi-
lar fruit characteristics to many promising ones reported by various
researches>®1%121515 But, the majority of genotypes contained higher soluble
solids than those reported by the same references. In addition, seed hardi-
nesswas soft in only two selections and semi-hard in five sel ections. Onur*
(1983) and Yilmaz et al.® selected 20 pomegranate genotypes with soft
seeded fruits from Mediterranean region. The acidity in pomegranates is
lower than 1 % in sweet varieties, 1-2 % in sour-sweet varieties and higher
than 2 % in sour varieties and consumers usualy prefer sweet or sour-
sweet varieties®. Therefore, all selections from this study were both sweet
fruitsin acidity and had fruitswith lower acidic (0.7-1.0) and higher soluble
solids content (17-22 %).

Findings of this study indicated that Siirt district isrich in wild pome-
granate genetic resources and has promising genotypes which should be
assessed in more details. Physico-chemical characteristicsevaluated inthis
study slightly or highly fluctuated by yearsin each selection. Fluctuations
in fruit attributes might be due to insufficient technical and cultural
practicesin traditional pomegranate orchards. Fruit weight and other fruit
traits might be expected to increase or improvein better cultural practices.
Therefore, the replicated trials will reveal the true values of these promis-
ing pomegranate sel ections determined in this study. Some selectionswith
desirable fruit traits, attractive appearances, low acidity contents and high
soluble solids might be promising. Particularly, promising genotypes should
be assessed with replicated trials in regular bearing and desirable fruit
characteristics for breeding efforts.
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