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The effect of putrescingé foliar application on changes in some biochemical
traits of lime seQQing under drought stress

ABSTRACT

Drought stress is one of the abiotic stresses that has adverse effects on the growth process of plants such as citrus
fruits. One“of the most effective substances in reducing and modulating drought stress on plants is the use of
polyamines. Polyamines (putrescine, spermine and spermidine) are a type of nitrogenous growth regulator that are
present in all living organisms.For this purpose, an experiment to investigate the effect of different levels of
putrescine (0, 0.5, 1 and 2 mM) and different levels of irrigation (100, 75 and 50% of transpiration potential) in the
form of repeated measurements in the form of randomized complete blocks design. It was done with 3 repetitions
during 2018-2019 in the greenhouse of the Faculty of Agriculture of Shahid Chamran University, Ahvaz. The results
showed that drought stress at the levels of 50 and 75% evaporation and transpiration significantly increased the
amount of proline, total soluble carbohydrate, malondialdehyde, protein and peroxidase enzyme activity and
decreased chlorophyll. The use of putrescine with concentrations of 1 and 2 mM along with full irrigation increased
the amount of chlorophyll, proline, total soluble carbohydrate, protein and peroxidase enzyme activity and decreased



the amount of malondialdehyde. In general, the results showed that the use of polyamines lead to improving the
biochemical characteristics and increasing the resistance of lime seedlings to drought stress.

Keywords: Carbohydrate, Proline, Peroxidase, Stress.

Extended Abstract

Introduction

Drought stress is one of the abiotic stresses that has a great impact on plants such as citrus fruits. Polyamines are one
of the most effective substances to deal with various stresses, including drought. Polyamines are a type of nitrogen
growth regulator that exists in all living organisms and include putrescine, spermine (@andispermidine. These
substances are a plant growth regulator that It plays a role in a wide range of growth and development processes,
including cell division, morphogenesis, flowering, senesence delay, membrane stability, etc:\The purpose of this
research was foliar application of putrescine on the changes ofysome biochemical™traits of two-year-old lime

seedlings under drought stress. \

Material and methods

For this purpose, an experiment to investigate the effect of different I18vels of putrescine (0, 0.5, 1 and 2 mM) and
different levels of irrigation (100, 75 and 50% of transpiration potential) in the form of repeated\measurements in the
form of randomized complete blocks design. It was done with 3 repetitions during 2018-2019 in the greenhouse of
the Faculty of Agriculture of Shahid Chamran University, Ahvaz. In arder to apply putresin treatment, the first foliar
spraying was done on the first of March in the condition of theyseils agricultural capacity, and foliar spraying was
done once every month for 4 months. At the end of the experiment, chlorophyll, proline, total soluble carbohydrate,
protein and peroxidase enzyme activity were measured.

Results and Discussion

The obtained results showed that drought stress at the levels of 50 and 75% evaporation and transpiration
significantly increased the amount of proline, totalysoluble carbohydrate, malondialdehyde, protein and peroxidase
enzyme activity and decreased chlorophyll. The use of\putrescine with concentrations of 1 and 2 mM along with full
irrigation increased thetamount of chlorophylli“proline, total soluble carbohydrate, protein and peroxidase enzyme
activity and decreased the amount of malondialdehyde. The lowest and highest amount of total chlorophyll was
obtained at the thighest level ofadrought ‘stressfand putrescine, respectively. The highest amount of proline and
malondialdehyde Was"observed in the treatment of 50% evaporation and transpiration potential without putrescine
solution spraying. Also, irrigation treatment of 50% plant evaporation and transpiration potential and 2 mM
concentration of putrescingghad theshighest amount of carbohydrates and peroxidase enzyme activity.

Conclusion \

In general, thegrésults showed that the use of polyamines in concentrations of 1 and 2 mM reduced the amount of

malaondialdehyde and increased biochemical properties such as chlorophyll, proline, carbohydrate and peroxidase
enzymenactivity under drought stress conditions. That lead to Improving the biochemical characteristics and
increasing.the resistance of lime seedlings to drought stress.



