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INTRODUCTION

PomegranatePunica granatuni..) is a member of Punicaceae (Syn. Lythraceaw)lyabearing 2n = 16
or 18 number of chromosomes. Globally, India isihgthe largest area under pomegranate cultivaéisnyell as
the largest producer. It produces 25.21 millionntes of pomegranate, from an area of 0.21 m. hafAR017).
The popularility of the crop and its cultivationgaining impetus in arid and semi-arid regionsrafi&, could be
attributed to its wide range of adoptability, itsilly to grow even on marginal and low fertile ksoito withstand
hot and hostile climate, tolerance to alkaline aalihe soils, low maintenance cost and high renativer returns
per unit area along with its medicinal propertiegry to presence of polyphenols like punicalgin®irer rind
and ellagic acid, in arils and anthocyanins suchdekphinidin, cyanidin and pelargonidin which posses
antioxidant potential. The unique plasticity of pegranate is apparent from the threshold limit ihikits for
higher (442C) and lower -12C temperature (Westwood, 1978).
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There are three main flowering seasons in pometgana. Ambe bahar Mrig bahar and Hastha bahar
The selection of a particular bahar at a locatomainly determined by prevailing production fasttke availability of
irrigation water, marketing factors, occurence #fedse and insect — pests, otherwise uninterruggatinuous blossom
would likely produce a light fruit crop throughathie year and requires a high cost of cultivationgBet al 1967).Ambe
bahar in northern India is preferred due to profuse #owwg, hot and dry climate during fruit developmesthges,
whereas, the fruit crop obtained duridMyig bahar is severely damaged by a higher incidence of insepests and
diseases as a result of monsoon showers. Thusngous and uninterrupted flowering A&mbe baharfor a long period
significantly produces fruit of various grades, @hiin turn adversely affects the overall fruit deweent, fruit quality
and net marketable returns (Sharma and Nav Prefif)2@omegranate fruit has a good consumer praferéor its
attractive, juicy, sweet acidic and refreshingsarithere is a growing demand for good quality frhivth for fresh use and
processed products (Pruthi and Saxena, 1984). @yagrowth retardant, which acts as an antigidbercompound and
arrests the vegetative bud development, nucleid agnthesis and protein metabolism, by specifi¢ antnetabolites,

which induce flower formation, as well as enharifceis quality (Nir et al 1972).

The present study was conducted on tissue cultplaats of pomegranate cv. Bhagwa, using chemigiads |
Nitrobenzene, Cycocel and Uracil applied at differeoncentrations litfé plant* prior to full bloom stage to analyze the
fruiting and fruit quality parametersz., fruit weight, fruit length, diameter and volumetdl aril weight, 100 aril weight
and percentage of aril weight along with qualitygraetersviz., Total soluble solids (TSS), Titrable acidity, T&8&cid

ratio, Juice percentage and Anthocyanin content &firvesting of fruits.
MATERIALS AND METHODS

The present study was conducted on healthy andrmmiy grown tissue culture plants of pomegranate cv
Bhagwa, procured from M/S Jain Irrigation Pvt Lilgoan (Maharashtra) at the ICAR- Indian Instiftédorticultural
Research, Hesaraghatta farm, Bengaluru duimipe baharnJanuary to February) season of the years 2016cAR -
IIHR is situated at an altitude of 890 meter abawvean sea level at 13" North latitude and 7729 East longitudes,
respectively. The maximum and minimum temperateheing the experiment were 33%8and 20.4%C, and relative
humidity and rainfall recorded were 75.04% and 34#m, respectively. The experiment consisted ofeziegreatments
which were replicated thrice and the statisticaligie used was Randomized Block Design (RBD). Téattnents included
were T, — Nitrobenzene (NB) @ 1.0 ml litfgplant’, T, — NB @ 1.5 ml litré plant’, T;— NB @ 2.0 ml litré plant®, T, —
Cycocel (CCC) @ 500 ppm litfeplant’, Ts — CCC @ 1000 ppm litteplant*, To — CCC @ 1500 ppm litfeplant®, T, —
Uracil @ 25 ppm litré plant, Tg — Uracil @ 50 ppm litré plant*, To— T5 + T7, To— T6 + T8 and T; — Control.

After harvesting of fruits, observations were masiéd on fruit weight, fruit volume, fruit lengthuit diameter,
total aril weight, 100 aril weight, percentage df weight, Total soluble solids (TSS), Titrableidity, Juice weight, juice
percentage and anthocyanin content. For recordieget parameters, three fruits were selected ragdémin each

replication of respective treatment.
Fruit Weight

Individual fruit weight was measured in randomlyeséed nine fruits in each treatment and the medunevwas

expressed in grams (g frijt
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Fruit Length

The maximum length of the individual fruit from Ktdo stylar end was measured in cm with the héldigital

vernier calipers and the mean fruit length was esged in centimeters (cm).
Fruit Diameter

The maximum diameter of each fruit was measuredaially using digital vernier calipers and the meatue

was calculated and expressed as centimeters (cm).
Fruit Volume

The volume of fruits was measured by water disptem@ method and the mean value was calculated and

expressed as ml.
Total Aril Weight

The arils were separated from the randomly selecieel fruits under each treatment and weighed iddally.

The mean aril weight was expressed in grams (gcui
Hundred Aril weight

The weight of 100 arils was recorded by extracttreg100 arils from each fruit among the nine rangaselected

fruits in each treatment and the mean value wagesgpd in grams.
Percentage of Aril Weight
The percentage of aril weight was calculated bpgighe formula:

Aril weight (g) x 100

Fruit weight (g)
Juice Percentage
The juice percentage was calculated by using thaudta:

Juice weight (g) x 100

Fruit weight
Total Soluble Solids

TSS content of the fruit was quantified by usinglGaZeiss Hand held refractometer and the meanevalas

expressed ifiBrix (Ranganna, 1986).
Titrable Acidity

Acidity was estimated by titration method (AOAC,®). Ten grams juice was measured in a measurilimpey
and the juice collected was made up to the volufdaml with distilled water. 10 ml of this filtratwas titrated against
0.01N NaOH, using Phenolphthalein as indicatordgiwas calculated as mg of citric acid equivadeper 100 g fresh

weight using citric acid standard curve.
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TSS to Acid Ratio
TSS to Acid ratio was obtained by dividing TSS withable acidity.
Anthocyanin Content

The anthocyanin content in fruits was determinega@sthe method described by Ranganna (1986). Ag#mn was
extracted from the sample by blending 10 g of semyth 10 ml of ethanolic HCL and transferred t® Il volumetric
flask. The volume was made up and the solutionst@®d in refrigerator at 4°C, and then filterexbtiygh Whatman No.1

filter paper. Optical density of filtrate was reded at 520 nm.
Anthocyanin (mg / 100g) =

0. D5y % volume made up x 100

Weight of sample (g)
Statistical Analysis

The data was analyzed as per the method of vatiamgéined by Panse and Sukhatme (1985). Statistica
significance was tested by F value at 5% levelighificance. Critical difference at 0.05 levels wasrked out for the

effects, which were significant.

RESULTS AND DISCUSSIONS

Fruiting Parameters

It is conspicuous from Table 1 that, all the treatibs were influenced significantly pertaining taifing
parameters. Highest fruit weight (197.55 g), fiteitgth (6.64 cm), total aril weight (113.63 g), gntage of aril weight
(62.11 %) and 100 aril weight (27.18 g) were appiawith application of Cycocel @ 1000 ppm in condiian with
Uracil @ 25 ppm. Application of Cycocel @ 1500 ppas enhanced fruit diameter (6.90 cm), while itgliaption @
1000 ppm resulted in increased fruit volume (16210 The increase in fruit weight with Cycocel tdibe attributed to
its inhibitory action by exhibiting anti — gibbelial response and possible diversion of photosyet)dbr flowering and
fruiting (Guha, 1993 and Mansurogtt al. 2009). The maximum fruit size in terms of lengtid diameter due to Cycocel
application might be due to increased level of obgdrate and Cycocel might have stimulated celistim and cell
elongation, resulting in larger fruit size, as mépd by Singh and Phogat (1984) and Tha&ural (1990) in litchi.
The reason for increasing fruit volume with Cycongght be due to increase in the level of fruitesiZhe result is in

conformity with the earlier report, by Suryanarayend Dass (1971) in litchi and Pandsyal (2001) in guava.
Fruit Quality Characteristics

Significantly, highest juice weight (101.94 g) apdrcentage (51.19 %) were registered with apptioabf
Cycocel @ 1000 ppm combined with Uracil @ 25 ppmplcation of Cycocel @ 1500 ppm displayed sigmifitty
highest TSS content (19.9B), TSS to acid ratio and less titrable acidity4(0%) (Table 2). The increase in the juice
appears to be due to translocation of sugars ater wathe arils. With the rise in water contentaois, the percentage of
seed had naturally declined in proportion to thiegicontent. Similar results were in concurrencehupe and Saitwal
(2016). The increase in total soluble solids weighinbe due to the metabolizing effect of growttardant (Cycocel) and

their effect on osmotic pressure of the cells tandacrease and solutes like ions and sugars adet®s and thus the TSS
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level was increased in treated fruits (Singh, 1996 increase in TSS could also be attributedytirdlysis of starch into
sugars. The similar results were reported by JasttiRoy (1985). The increased TSS to acid ratidtig due to increase
in total soluble solids content and reduction indacontent of the fruits. The improvement in frgjoality with the

application of growth retardants might be due teediion of photosynthates, towards the fruits @l Bist, 1992).
Anthocyanin Content

Application of Cycocel @ 1000 ppm in combinationttwUracil @ 25 ppm has recorded significantly higthe
anthocyanin content in fruit juice (6.467 mg 180grhe increase in the total amount of anthocyaniitis the application
of Cycocel may be due to the continued biosynthesjhenolic compounds after harvest, related éoripening process.
The increase in anthocyanin concentration aftevdsirwas correlated with the activity of enzymegha anthocyanin
biosynthetic pathway: Phenylalanine Ammonia Lya2AaL() and UDP — glucose, flavonoid — 3 — O — gluddsansferase
(GT). Similar results were in agreement with &ilal (1995).

CONCLUSIONS

In this paper, it has been reported about the tsffe€ Cycocel in influencing the fruiting and frujuality
characteristics concomitant, with Anthocyanin cantépplication of Cycocel @ 1000 ppm in combinatieith Uracil @

25 ppm and Cycocel @ 1500 ppm, has enhanced th@aemeters in tissue cultured plants of pomegeana Bhagwa.
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Table 1: Fruiting Parameters in Pomegranate cv Bhaga as Influenced by Chemicals

Treatments Eruit Fruit : Fruit Fruit To_tal aril Percentage of 1QO Aril
weight (g) | length (cm) | diameter (cm) | volume (ml) | weight (g) | aril weight (%) | weight (g)
T,-NB @ 1.0 ml plant' 177.80 6.34 6.49 136.58 95.73 54.76 24.97
T,—NB @ 1.5 ml plant 187.07 6.47 6.74 125.53 103.94 55.31 24.42
T;— NB @ 2.0 ml plant 183.00 6.18 6.38 143.26 97.30 53.20 24.65
T,— CCC @ 500 ppm plarit 196.31 6.57 6.83 160.08 110.80 58.23 26.97
Ts— CCC @ 1000 ppm plant 193.66 6.57 6.84 162.70 105.00 52.31 26.58
T¢— CCC @ 1500 ppm planif | 187.25 6.50 6.90 155.62 104.84 56.16 25.87
T — Uracil @ 25 ppm plant® 176.82 6.40 6.67 126.43 96.26 57.92 23.86
Ts— Uracil @ 50 ppm plant 176.88 6.37 6.75 125.37 98.55 59.16 24.74
To—T5+T7 197.55 6.64 6.82 160.54 113.63 62.11 27.1§
Ty—T6+T8 187.43 6.62 6.59 150.60 97.05 56.05 24.5(
T, — Control 166.54 6.03 6.20 135.05 84.13 50.68 20.07
C.D. at5% 15.66 0.39 0.30 27.81 14.63 7.20 2.78
S.Em (1) 5.27 0.13 0.10 9.36 4.92 2.44 0.93
CV % 4.94 3.59 2.62 11.27 8.47 7.55 6.52

*NB — Nitrobenzene and CCC — Cycocel

Table 2: The Effect of Different Chemicals on FruitQuality Attributes of Pomegranate cv Bhagwa

. Juice
. - TSS/ Juice

Treatments TSS (B) | Titrable acidity (%) Acid ratio | weight (g) per?;:;tage
T.-NB @ 1.0 ml plant' 18.50 0.54 34.25 56.91 31.95
T,—NB @ 1.5 ml plant' 16.39 0.68 24.10 89.93 47.50
T:—NB @ 2.0 ml plant' 18.25 0.52 35.61 62.01 33.83
T,— CCC @ 500 ppm plant 19.12 0.48 39.83 92.31 47.01
Ts— CCC @ 1000 ppm plarit 19.44 0.43 45.20 86.66 44.63
Te¢— CCC @ 1500 ppm plarit 19.96 0.41 48.68 72.37 38.38
T, — Uracil @ 25 ppm plant’ 15.82 0.66 23.96 60.73 34.33
Tg— Uracil @ 50 ppm plant’ 17.22 0.67 25.70 51.27 28.98
To—T5+T7 16.07 0.69 23.28 101.94 51.19
Ty —T6+T8 16.16 0.70 23.08 88.95 47.37
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T,,— Control 15.46 0.60 27.91 61.10 36.66
C.D. at 5% 1.54 0.17 10.28 25.87 10.76
S.Em (3) 0.51 0.05 3.46 8.71 3.62

CV % 5.13 17.56 18.71 20.13 15.62

Table 3: Anthocyanin Content in Pomegranate cv Bhaga as Influenced by Different Chemicals

www.tjprc.org

Treatments Anthocyanin content (mg 100 d)
T,—NB @ 1.0 ml plant' 5.077
T,—NB @ 1.5 ml plant' 5.147
T;—NB @ 2.0 ml plant' 5.273
T,— CCC @ 100 ppm plant 5.607
Ts— CCC @ 150 ppm plant 5.803
Ts— CCC @ 200 ppm plant 5.110
T, — Uracil @ 25 ppm plant* 4.660
Tg — Uracil @ 50 ppm plant* 4.847
Tg—Ts+ T, 6.467
Tio—Tg+ Tg 4.810
T11— Control 3.557
C.D. at 5% 1.233
S.Em (3) 0.415
CV% 14.032

*NB — Nitrobenzene and CC€E Cycocel
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