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Pomegranate (Punica granatum) is a subtropical tree th ultivated in many regions of the Iran. The
suitable climatic conditions for the growth andgfruiting o pomegranates are moderate to subtropical
climates, which exist in many parts of Iran. Inrecent years, change in climatic conditions and the
decrease in annual rainfall that has prevailed in most @fithe pomegranate growing areas caused tension
in the pomegranate orchards and has affectedithe growth and fruiting. in order to evaluate the responses
of Rabbab pomegranate tree to different irrigation regimes, the present study was carried out during
2019 and 2020 in Koh-Chenar citygn Fars pravince. The experiment was conducted in the form of a
randomized complete blockidesign with,three replications and for two consecutive years. Five irrigation
treatments included, control(erchard irrigation with 15,000 cubic meters of water) and irrigation when
the soil reached 35, 50865¢and 80% soil"moisture discharge. The results showed that reducing the
amount of irrigation water caused a decrease in yield (%22 to % 40) in all low irrigation treatments and
a significanbdecreasein fruitweight (%12 to %28) and aril dry weight in 65 and 80% moisture depletion
treatments. The highest amount of proline was observed in 80% moisture discharge at the rate of 0.476
(umol/ leaves fresh weight). The activity of antioxidant enzymes also increased with the reduction of
irrigation, watef, so that the highest activity of catalase enzymes (0.47 protein mg!. min. O) and
superoxidendismutase (1.029 protein mgt. min. O) were observed in 50% moisture depletion.
According to the changes in antioxidant activities and the observed changes in average fruit weight, aril
weight and percentage of aril paleness, it can be concluded that the pomegranate tree of the Rabbab
cultivar has tolerated well up to 50% moisture depletion (Equivalent to 7500 cubic meters of irrigation)
and the fruit has maintained its quality, but the depletion Higher soil humidity (65 and 80 percent,
respectively, irrigation in the amount of 5700 and 4800 cubic meters ) caused a decrease in the
guantitative and qualitative characteristics of the fruit and yield, and the aril paleness of the fruit
increased.

Key word: Aril paleness, fruit quality, antioxidants, irrigation regims
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Abestract

The effect of different irrigation regimes on leaf Perolin content, antioxidant
enzymes activity and the quantitative and qualitative characteristics of

pomegranate fruit ‘Rabbab

Introduction

Pomegranate (Punica granatum) is a subtropical tree that is cultivated<in most regions of Iran. The 'main areas of
pomegranate cultivation in Iran have a hot and dry climate, so drought and heat stress are one ofithe most:important problems
of Iranian pomegranate orchards. This has affected the physiological characteristics ofithe tree and has caused a reduction in
the quantity and quality of the fruit produced. Some physiological abnormalities such:as aril paleness and fruit cracking in
pomegranates fruits are caused by water stress, theréfore, adjusting the irrigation regimes and determining the tolerance of

pomegranate to water dificit is very important. In this research, the quality of pomegranate fruits on different water irrigation
regimes were investigated in order to determine the toleranceiof pomegrahate to-drought conditions.

. Material and methods \

For evaluation of different responses of ‘Rabbabipomegranate trées and fruits to various irrigation regimes, present study was
carried out on uniform ‘Rabbab’ pomegranate trees”in Kazeroon région, Fars Province, south of Iran. The experiment was
conducted in two consecutive years in the randomizedi€emplete block design with 3 replications on 15-year-old pomegranate
trees. Treatments included: Control samples (irrigated according to' recommended plans suitable for commercial fruit
production) and Plants irrigated to field capagity at 35%¢4 50% ,65% and 80% of soil moisture depletion. In this experiment,
some vegetative Jeharacteristics such as leaf dry_weight, chlorophyll content, leaf proline content, antioxidant activity (
superoxidase, catalase‘and peroxidase),were measured, as well as fruit characteristics such as aril weight, fruit weight, yield,
anthocyanin and phenol contéht,4cidity, and TSS of fruit juice were also measured. The amount of fruit juice polyphenols
was evaluated using HPLC \

Results and discusion

Our results indicated thkbbab’ pomegranate cultivar are able to tolerate mild 50 %) irrigation deficit, since under such
conditions parameters such as leaf chlorophyll content and leaf dry weight did not change while the highest activity of catalase
and superoxide,dismutase enzymes was in 50% irrigation deficit treatment. The highest amount of proline was .0476 (molar
in 1g leafif.w) observed in 80% treatment. In relation to fruit characteristics, the reduction of irrigation water caused a decrease
in fruit weight from 202 grams in the control treatment to 137 grams in the 80% treatment. A similar decrease was observed
in relation to arils weight and the yield. The highest aril fresh weight was in control plants (22 grams), the lowest aril fresh
weight was 15.5 grams, which was observed in 80% soil moisture depletion. Different irrigation regimes did not cause a
significant difference in the dry weight of arils. The highest yield was observed in control trees (89 kg per tree), which was
superior to all irrigation treatments at the level of 5%. The highest aril paleness was observed 80% moisture depletion (aril
paleness was 60%) but other treatments did not show any significant difference with the control, this can be due to the
disturbance in photosynthesand metabolism that occurs with the reduction of irrigation water in trees. In the present study,
fruit quality parameters such as fruit weight, aril wet weight decreased in low irrigation conditions, which was consistent with
previous studies. The reduction of irrigation water caused a decrease in nitrogen absorption, so that in treatment 80, the lowest
amount of nitrogen was observed, while the decrease in irrigation caused an increase in the accumulation of potassium in the
leaves. The analysis of polyphenols in pomegranate fruit juice showed that the highest hesperidin, gallic acid and ellagic acid
amount observed in the 80% treatment, which had a significant difference with most of the treatments and the control. The
amount of coumaric acid was the highest in the 35% treatment, while the highest amount of Valtilin was observed in the 50%



treatment. In the conditions of drought stress, the synthesis of some polyphenolic compound changes, which may be related
to changes in the activity of some genes under stress conditions

Conclution

Pomegranate can tolerate mild to moderate drought stress; reducing irrigation water to 50% had a small effect on some
characteristics such as leaf chlorophyll concentration, aril dry weight, and had a small effect on plant performance. But
reducing the soil moisture to more than 50% can lead to an increase in disorders such as aril paleness and significant decreases
in quantity and quality of the fruit.

Key word: Aril paleness, fruit quality, antioxidants, irrigation regims




