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Feasibility Study of Mechanized Pollination offDate Palm by Pollen Grain
Suspension4

Abstract

This study aimed to assess the feasibility of spray pollination for commercial date palm cultivars of Saomrun and Barhee in Khuzestan
province. The treatments included three pollen concentrations (0.25 g/L, 0.50 g/L, and 1.00 g/L) and traditional hand pollination as a
control, each tested with five replicates. The results showed.that for both/Saomrun and Barhee cultivars, the lowest fruit set and yield
were observed at the lowest pollen concentration, whil€ the highest®were achieved with traditional pollination. Increasing pollen
concentration led to higher fruit set and yield; however, at the highest tested concentrations, these values were still lower than those
achieved with traditional pollination. For Saomrun, the highest fruit set and yield at 1.00 g/L were 45.8% and 3.99 kg per cluster,
respectively, compared to 55.8% and 4.74 kg per ¢luster with traditional pollination. For Barhee, the highest fruit set and yield at 1.00
g/L were 32.7% and_3.49 kg per cluster, respectively, compared to 50.6% and 7.78 kg per cluster with traditional pollination.
Additionally, parthenoearpic'fruit formation and fruit drop rates were evaluated, showing significant variations across treatments. The
study concluded that spray“pollination, with a slight increase in pollen concentration, could be a viable backup method for Saomrun
pollination under crisis conditions. Hawever, further research is needed to determine the optimal pollen concentration for Barhee spray
pollination and to explore the potential benefits of this method in commercial date palm cultivation.

Keywords: Dates, fruit'set, pollination, mechanized pollination, suspension.
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Extended Abstract

Introduction

Date palm (Phoenix dactylifera L.) is a key horticultural crop in Iran. According to the Agricultural Statistics
Yearbook (2023), it ranks third in area and fifth in production among horticultural crops. Beyond employment
and food security, date production significantly contributes to Iran's GDP, excluding oil revenues. Pollination
is essential for date production, with annual costs accounting for about 7% of farmers' gross income.
Mechanizing pollination can reduce costs by over 52%, equivalent to 3.5% of the total income. Availability of
mechanization tools is crucial for achieving such efficiency. Dry pollen application has been researched for
over six decades as a cost-saving mechanization method. Various pollinators have been developed, and recent
studies on mechanized pollination of trees like kiwi and pistachio have focused on pollen spraying. This
method reduces pollen loss and prolongs pollen presence on inflorescences, making it a viable altérpative for
date palm pollination. This study aims to evaluate the feasibility of this method for commercialidate palm
cultivars of Saomrun and Barhee.

Materials and Methods

This study assessed the feasibility of spray pollination for Saomrufiyand Barhee date Palms: ih Khuzestan
province over two years. A completely randomized design was used“with four treatments: three pollen
concentrations (0.25 g/L, 0.50 g/L, 1.00 g/L) and traditional hand pollinatien as a control, each with five
replications. The study was conducted on 20 Saomrun and 20 Barhee palms,at Om-Altomer Research Station.
Male pollen grains of Ghannamy cultivar used, extracted and stored ‘aecording to national guidelines. A
calibrated, rechargeable back-pack sprayer with a conical.nozzle ensureduniform application. Data collection
involved measuring fruit set by analyzing clustérs and assessing pollination efficacy through pollinated
flowers, parthenocarpic fruits, and drop rates. Yield was determine@iby the weight of four bunches per tree at
harvest. The SAS software was used for data analysis, with tr{atment effects evaluated using LSD at a 5%
error level.

Results and Discussion

The analysis of variance for Saomrun and Barhee date fruit'set, parthenocarpy, fruit drop, and yield showed
significant treatment effects on all traits at a 1%€rrer levelgwith no significant yearly effects for Saomrun. For
Saomrun dates, the fruit set increased with higher pollen concentrations, reaching a maximum of 45.79% at
1.00 g/L pollen concentration, while the highest/was observed with traditional pollination. The highest fruit
set achieved at 1.00 g/L for Saomrun was consistent across both years. Parthenocarpic fruit formation was
minimal but significantly different,between spray and traditional methods, with traditional pollination resulting
in no parthenocarpieffruitsyFruitdrop was highest at lower pollen concentrations and lowest in traditional
pollination, showing an invers&relationship with fruit set. Yield was highest in the control group, averaging
4.74 kg per cluster, and lowest at the lowest pollen concentration. For Barhee dates, treatment effects were
significant forifruit set, parthenocarpy, and yield at 1%, and for fruit drop at 5%. Increased pollen concentration
did not significantly“affect Barhee fruit set, with the highest set in the control at 50.59%. Parthenocarpic fruit
formation was notableacross all treatments except the control, reducing the coefficient of variation for this
trait. Thethighest fruit drop was at the lowest pollen concentration, decreasing with higher concentrations and
nearing traditional pollination levels. Yield was highest in the control group at 7.78 kg per cluster, with
significant differences among the treatments. The results indicate that artificial pollination is crucial for
economic date production. For Saomrun, increased pollen concentration with the spray method shows
potential, aligning with previous findings for Lulu and Khenizi dates. For Barhee, higher pollen concentrations
may be necessary, as indicated by existing research, suggesting further investigation into spray pollination
efficiency for this variety. The study highlights the need for optimized pollen concentrations to enhance
pollination efficiency and yield, with significant implications for commercial date palm cultivation. Further
research is warranted to explore the benefits of higher pollen concentrations and potential modifications to
current pollination practices for both Saomrun and Barhee dates.

Conclusion
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In conclusion, given the differing behaviors of the two cultivars and the lower pollen requirement of Saomrun
for successful pollination, increasing the pollen concentration up to 2 g/L could make spray pollination a viable
backup method during time and workers shortage situations. Such shotrages, including extreme temperature
changes and disruptions in female spathe opening are potential issues in palm groves across the country. Spray
pollination can be an effective method for managing the pollination of Saomrun dates under these conditions.
Conversely, recommending this method for Barhee dates is more complex due to their higher pollen
requirement and other sensitivities, such as the limited pollen acceptance period of female flowers. Therefore,
additional trials with higher pollen concentrations and different timing strategies are necessary for Barhee
dates. This approach could mitigate potential shortages during pollination and improve efficiency and fruit set
quality. Further research should explore these variables to optimize pollination methods for both Saomrun and
Barhee date palm cultivars under varying environmental and logistical conditions.
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