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Table 1. Results of statistical analysis for yield, secondary metabolites and glutathione peroxidase index as affected by the experimental treatments
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Table 2. Means comparison table for the effect of foliar application of chitosan and salicylic acid on yield, secondary metabolites and glutathione
peroxidase index under limited irrigation conditions.
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Means with the same letters are not significantly different based on Duncan's test (p<0.05).
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Extended Abstract
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Salati, M., . Effect of foliar application of chitosan and salicylic acid on potato (Solanum tuberos-

um) yield under limited irrigation conditions
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Introduction

Potato is one of the tuber products that plays an important role in human nutrition and
food basket. Drought stress is the most important limiting factor in agricultural production,
which prevents the crops from reaching maximum growth and productivity (Nohong &
Nompo, Y+)°). Drought stress has a negative impact on crop yield and often causes a
significant reduction in yield (Rabiee et al., Y+) ). In such circumstances, using deficit
irrigation techniques can help conserve water and enhance productivity in agriculture
(Kafi et al., 2009).

Materials & Methods

yield, content of glutathione In order to investigate the effect of deficit-irrigation on
peroxidase enzyme and some secondary metabolites, an experiment was conducted in
Y+ Y4 at the agricultural research station in the city of Fariman, Iran (¥1° Y4’ N, 63° V' E,
at ),)Y1 m above sea level). The region has a cold and dry climate according to Koppen’s

climatic classification. The experiment was implemented as a completely randomized
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10



Effect of foliar application ...

split-plot design with three replications. The experimental treatments included irrigation
levels and the foliar application of chitosan and salicylic acid. The main plots were 'Y by
1 m and the sub-plots were 1 by ¥ m. The main plots represented three levels of irrigation
of available soil water). The treatments in sub-plots included control”, and T+ 7, A+Z() « »
treatment, *+,° g/l salicylic acid, ¥ g/I chitosan, and the combined treatment of chitosan
and salicylic acids. Irrigation deficit treatments were applied Y+ days after the plant
emergence at intervals of ¥ to © days. The irrigation period was determined according
to the temperature conditions of the region. Crop water need was determined using
OPTIWAT. Foliar application of chitosan and salicylic acid was performed at two stages
during the growing season: at the flowering stage (beginning of tuber development), and
at the mid-growth stage of tubers (approximately 1+ days after the plant emergence). Soil
texture was silty clay. To homogenize soil chemical properties, potassium sulfate fertilizer
and triple perphosphate fertilizer were applied one month before planting according to the
results of the soil test. Urea fertilizer was also applied based on soil tests at several stages
during irrigation. The evaluated traits in this study included yield, content of glutathione
peroxidase enzyme, density of soluble carbohydrates, proline and phenol. After the data
collection process, statistical analysis was performed using Minitab software. To compare
the means, Duncan’s multiple range test was used at 5% probability level.
Discussion&Results

The results showed that the effect of irrigation treatments on yield was significant,
but the effect of foliar application and the interaction of irrigation and foliar application
on yield was not significant. In addition, the proline concentration of potato leaves
under different irrigation and foliar spraying treatments was not statistically different
from each other. The interaction effects of irrigation and foliar application treatments
on leaf proline concentration showed that the potato plants under full control irrigation
and foliar application with one of the two compounds contained the highest amount of
proline. Glutathione peroxidase concentration was significantly affected by the irrigation
treatments. The glutathione peroxidase concentration was the highest in the potato leaves
under control treatment, which was followed by chitosan application and the combined
treatments of chitosan and salicylic acid. Under the sole application of salicylic acid, the

lowest amount of glutathione peroxidase was observed, which was significantly different
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with the control treatment. The interaction effects of irrigation and foliar application
treatments on the concentration of glutathione peroxidase also showed that in full
irrigation treatments, the lowest concentration of glutathione peroxidase was related to
the foliar application with salicylic acid. With decreasing irrigation, the concentration of
the enzyme declined and the foliar application had no effect on the concentration of the

enzyme in different irrigation treatments.

Conclusion

The results of this experiment showed that by reducing the volume of irrigation water

, the same yield performance could be achieved as in full irrigation conditions.%by Y-
The foliar application of chitosan and salicylic acid also led to different results. The
foliar application of chitosan and salicylic acid separately or in combination under deficit
irrigation of 20% and 40% also maintained the concentration of glutathione peroxidase.

Keywords: Deficit irrigation, glutathione peroxidase, leaf proline
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