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Abstract

Introduction

Date palm (Phoenix dactylifera L.) is an important fruit crop in arid and semi-arid regions of the
world. Today, the development of tissue culture propagation methods has enabled date palm to
be rapidly propagated on a large scale. The production of genetically uniform and stable in vitro
date palms has a critical importance. Low levels of fruit set and supernumerary carpels were
detected in many date palm trees produced by tissue culture, especially in Barhee cultivar which
leads to economic losses to gardeners. One of the best tools for date palm reproductive potential
studies is the direct application of nutrient elements on inflorescences and fruits. Nutrients,
such as boron and potassium on dates yield and fruit quality seems to play an important role in
achieving satisfactory fruit set and fruit quality. This study was conducted to investigate the
effects of boron and potassium spray on improving the fruit set of tissue culture- derived date
palm cv. Barhee in grove of Date Palm and Tropical Fruit Research Center Ahvaz city.

Materials and Methods

The experiment was conducted in a randomized complete block design with 9 treatments of
bunches spraying with nutrients and 3 replications for two years (2018-2019) and each tree was
considered as an experimental unit. Experimental treatments included spraying with boric acid
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at 0.5 and 1% , potassium sulfate at 2 and 3% as individual application or in a combination
between boric acid and potassium sulfate concentrations treatments and control (distilled
water). All treatments were replicated three times: 2 hours before pollination, 2 and 5 days after
pollination. In 5th weeks after pollination, fruit set percentage, parthenocarpic fruits percentage
and flower and fruit drop percentage were recorded.

Results and Discussion

Analysis of variance showed that that bunches spraying with potassium and boron significantly
increased fruit set, yield and fruit physical characteristics i.e. weight, volume, length and
diameter of fruit and TSS (%) compared with the control treatment. Among the different
treatments, potassium sulfate at 2% was more effective in improving fruit set and reducing
parthenocarpic fruits (seedless) than other treatments. Increasing fruit yield due to boron or
potassium may be attributed to their effect an increasing fruit set. Increasing fruit set due to
boron may be attributed to its role in maintaining high pollen viability, germination, and pollen
tube elongation. Applying the potassium element has a role in controlling cell water content and
carbohydrates biosynthesis and mobilization in plant tissues, consequently, carbohydrates play a
serious role in fruit set and retention.

Conclusion

Boron and potassium nutrients play an important role in fruit set, fruit retention and
development and cause efficient yield and quality improvement. Our results revealed that
spraying Barhee date palm inflorescences with boric acid and potassium sulfate as individual
had a positive effect on fruit set, yield and fruit quality.
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Table 1. Physical and chemical characteristics of soil

in experimental site

Depth ) table) O Fe
P exture (available) (available) (O.A)). pH (ds.m")

(cm) (mgkg') (mgkg")

0-30 Silty Clay 140.6 9 0.35 83 5.8
60-30 Silty Clay 153.2 7 0.33 8 4
60-90 Silty Clay 166.6 7 029 79 438
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Table 2. Combined analysis of variance on fruit set
and parthenocarpic fruits of tissue culture derived
date palm cv. Barhee

Means of Squares

SOV df Fruit set Parthenocarpic fruits
Year 1 027™ 1199.21**
Error 4 2992 104.36
Treatment 8 707.3** 961.29*%*
Treatment x Year 8  26.63™ 133.03*

Error 32 48.24 46.69

Total 53 - -

ns, * and ** represent non-significant differences, significant at the
5% and 1% probability level, respectively.
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Table 3. Combined analysis of variance on investigated traits of fruit of tissue culture derived date palm cv. Barhee

Means of Squares
S.0.V. df  Fruit Fruit Fruit Fruit Seed Seed Seed Seed  Cluster Relative TSS
weight  length diameter volume weight length diameter volume weight humidity
Year 1 068 038 0.1* 2.197  0.05%  0.0004™ 0.05 0.19% 227.73* 0.01™ 0.01™
Error 4 0.041 0.02 0.006  0.14 0.0002 0.01 0.0002 0.001 1221 0.45 6.48
Treatment 8 1.83* 0.17* 0177 123"  0.008** 0.01™  0.008** 0.01** 496.33** 0.5  57.17**
Treatment x Year 8 0.14** 0.05*  0.017* 0.39™  0.002* 0.009* 0.002™ 0.004** 138.71™ 0.24™ 1.44™
Error 32 0.19 0.015 0.01 0.22 0.001 0.003 0.001 0.001 86.32 1.01 8.59
Total 53
ns, *and ** represent non-significant differences, significant at the 5% and 1% probability level, respectively.
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Treatments Treatmeants

Figure 1. T1- Control (Distilled water), T2- Boric acid (0.5%), T3- Boric acid (1%), T4- Sulfate potassium(2%),
T5- Sulfate potassium(3%), T6- Boric acid (0.5%)+ Sulfate potassium(2%), T7- Boric acid (0.5%)+ Sulfate
potassium(3%), T8- Boric acid (1%)+ Sulfate potassium (2%), T9- Boric acid (1%) +
Sulfate potassium (3%). In each column, treatments with common letters have no

significant difference at the level of 5% (Duncan's multiple range

Table 4. Mean comparison of effect of treatment on yield and studied traits of tissue culture derived date palm cv.

Barhee
Fruit  Fruit Fruit Fruit Seed Seed Seed Seed Cluster  Relative TSS
Treatment weight length diameter volume weight length  diameter volume  weight humidity %)
(g) (cm) (cm) (cm3) (g) (cm) (cm) (cm3) (kg) (%)
T1 5.14¢ 244° 2,13 6.03° 0.5° 1.64° 0.69° 0.44° 1.54¢ 14.21¢ 51.9¢
T2 6.04< 283> 2384 6.46° 0.61° 1.62° 0.73% 0.57% 1.74%  13.76° 53.75¢
T3 6.7 2.89% 2.4 6.99% 0.6* 1.63% 0.78% 0.52% 2,14% 13,69 55.44
T4 6.92° 298 2.63*  7.06° 0.65 1.72* 0.76° 0.54° 2.29* 13.92* 55.46¢
T5 5.58%  2.81®  2.5b 5.66° 0.66 1.64° 0.73% 0.54° 2.51* 14.2* 57.37¢
T6 5.61%  267% 236  6.01° 0.63% 1.66° 0.73% 0.51% 2,028 14.28° 58.65%
T7 5.95¢ 2,680 2459 5,54 0.65° 1.72 0.74% 0.54* 2,12 14.43° 60.42¢
T8 625" 2850 270 6.42% 0.64° 1.7 0.82° 0.5% 2.2 14.15* 59.93®
T9 6.21% 259  2.3d 6.46 0.61° 1.61* 0.74% 0.48% 2.07%  14.52¢ 60.4°

T1- Control (Distilled water), T2- Boric acid (0.5%), T3- Boric acid (1%), T4- Sulfate potassium (2%), T5- Sulfate potassium (3%), T6- Boric acid (0.5%) +
Sulfate potassium (2%), T7- Boric acid (0.5%)+ Sulfate potassium(3%), T8- Boric acid (1%)+ Sulfate potassium(2%), T9- Boric acid (1%) + Sulfate
potassium(3%). Mean followed by similar letters in each column, are not significantly different at the 5% level of probability using Duncan's multiple range test.
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