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Abstract

Introduction

Date is one of the important crops in arid and semi-arid regions in the world. Today, plant tissue culture technology, as
an important commercial method, provides the possibility of rapid reproduction of trees needed for the development of
groves. Despite this, one of the main weaknesses of this method is the possibility of abnormal phenotypes such as delay
in flowering, low levels of fruit set and formation of parthenocarp fruits. There is a difference between tissue culture
date varieties in terms of the amount of abnormalities. In young tissue culture palm trees of Berhi cultivar, the amount
of parthenocarp fruits reaches 59-86% and the yield of the date palm is greatly reduced. Therefore, identifying the causes
of these abnormalities in tissue culture palms is very important.

Materials and Methods

This study was conducted in order to investigate the changes in nutrient elements related to fruit set in the pollination
season on tissue culture derived date palms and derived from offshoot cv. Barhee in Date Palm and Tropical Fruit
Research Center of Ahvaz city (year 2022). At the beginning of spring season, palm trees were selected from each group
of tissue culture and offshoot trees 10- years -old. Sampling of flowers and fruits were done in the three stages of spath
appearance, ripe spath and 2 weeks after pollination from three spathes. In the pollination stage, three spathes in each
palm (1-2 days before natural opening) were pollinated with the same male pollen. Nitrogen, zinc, iron, magnesium,
manganese, boron and potassium elements were measured in the flower or fruit samples collected from tissue culture
and offshoot trees. In 5th week after pollination, fruit set percentage, parthenocarp fruits percentage and flower and
fruit drop percentage were recorded.
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Results and Discussion

The results showed that tissue culture derived plants had less fruit set and more seedless fruits and drop as compared to
off shoot derived plants. Also, the fruit yield in the tissue culture plants was lower than off shoot derived plants. The
levels of magnesium, manganese, boron, zinc and potassium in off shoot derived plants were higher than tissue culture
plants in most of the measured stages. By using multiple linear regression analysis and superior model selection, the
amount of calcium and iron of flower and fruit had a negative relationship with the amount of fruit set and the amount
of nitrogen, phosphorus, magnesium, manganese and boron had a positive relationship with it.

Conclusion

The lack of nutritional elements in tissue culture plants in comparison to offshoot derived plants in different stages,
especially pollination and fruit formation, may cause disturbances in the synthesis of carbohydrates, protein, and
organic matter, so the growth and development of the plant and ultimately the amount reduce fruit yield. Therefore,
optimal feeding of trees and foliar spraying with key elements such as boron, zinc, manganese and magnesium at
different stages can be one of the effective ways to improve fruiting and achieve maximum yield and increase the quality
of the fruit of these trees.
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Table 1. Physical and chemical characteristics of soil
in experimental site
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Table 2. Mean comparison of fruit set, parthenocarpic fruits, drop and yield between of tissue culture

derived and offshoot date palms Using T-Test

Tissue culture derived date

Trait Offshoot derived date palm T-Test
palm

Parthenocarpic fruits (%) 0 20.27 -15”

Drop of flower and fruit (%) 28.49 4443 -3.67

Fruit set (%) 71.51 353 7.06”

Yield (kg) 11.6 5.08 8.63"

ns, * and **: Non-significant, Significant at 5% of probability level and Significant a 1% of probability level.

Table 3. Mean comparison of the amount of nutritional elements in stage of spath appearance between

of tissue culture derived and offshoot date palms Using T-Test

trait Offshoot derived date palm Tissue culture derived date palm T-Test
N (%) 2.46 2.52 0.117
K (%) 391 4.3 -0.3"
P (%) 0.59 0.37 3.3
Ca (%) 0.21 0.21 0.19™
Mg (%) 0.78 0.22 10.5"
Fe (ppm) 194 183.33 1.31™
Mn (ppm) 44.33 31.17 3.35
Zn (ppm) 232 193.13 411
S (ppm) 0.27 0.27 0.1%
B (ppm) 17.9 11.3 1.727

ns, * and **: Non-significant, Significant at 5% of probability level and Significant a 1% of probability level.
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Table 4. Mean comparison of the amount of nutritional elements in stage of ripe spath between of

tissue culture derived and offshoot date palms Using T-Test

Offshoot derived

Trait Tissue culture derived date palm T-Test
date palm

N (%) 2.23 2.06 0.76"
K (%) 4.07 2.76 3.52°
P (%) 0.34 0.35 021"
Ca (%) 0.28 0.14 2.39"
Mg (%) 0.71 0.18 771"
Fe (ppm) 199 199 0
Mn (ppm) 45.67 17.13 761"
Zn (ppm) 163.67 114.17 9.25"
S (ppm) 0.34 0.27 177
B (ppm) 21.07 11.52 3.19°

ns, * and **: Non-significant, Significant at 5% of probability level and Significant a 1% of probability level..

Table 5. Mean comparison of the amount of nutritional elements in stage of 2 weeks after pollination

between of tissue culture derived and offshoot date palms Using T-Test.

trait Offshoot derived date palm tissue culture derived date palm T-Test
N (%) 1.45 1.36 0.98™
K (%) 4.49 2.99 6.04"
P (%) 0.26 0.28 -0.24"
Ca (%) 0.14 0.11 0.72™
Mg (%) 0.75 0.21 951"
Fe (ppm) 167 149 1.14™
Mn (ppm) 48.33 17.77 11.06"
Zn (ppm) 128 115.33 1.12™
S (ppm) 0.28 0.31 -0.66™
B (ppm) 15.33 55.7 -5.647

ns, * and **: Non-significant, Significant at 5% of probability level and Significant a 1% of probability level.
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Table 6. Simple statistics of the examined variables

Variable Number of Mean Standard Minimum Maximum
observations deviation

N (%) 18 2.01 0.58 1.24 3.29
K (%) 18 3.75 1.05 2.32 6.66
P (%) 18 0.37 0.13 0.21 0.64
Ca (%) 18 0.18 0.073 0.07 0.36
Mg (%) 18 0.47 0.29 0.16 0.87
Fe (ppm) 18 181.88 2224 128 211
Mn (ppm) 18 34.07 13.79 14.4 51
Zn (ppm) 18 157.71 45.77 98 242
S (ppm) 18 0.29 0.05 0.22 0.40
B (ppm) 18 14.68 4.97 7.77 25.5
Fruit set (%) 18 53.4 19.36 30.78 78.6
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Table 7. Variance analysis of selected 2-variable linear regression

M f
Source of variation df Sum of Squares cans o F Value
Squares Pr>F
Regression 8 5917.87 739.73 4.59 0.0003
Residual 9 456.22 50.69
Corrected Total 17 6374.09
maxr=0.9284
Table 8. Estimation of linear regression coefficients of 8 selected variables
P t
Variable df ara.lme °r Standard error t Value Pr>t
estimate

Intercept 1 25.321 15.361 1.65 0.13
(X)) N 1 12.225 5.482 2.23 0.05
X P 1 51.697 23.461 2.20 0.05
(X3) Ca 1 -59.762 36.206 -1.65 0.13
(X4) Mg 1 28.527 16.817 1.70 0.12
(Xs)Fe 1 -0.166 0.105 -1.58 0.14
(X6) Mn 1 0.775 0.366 2.12 0.06
(X7)Ze 1 0.197 0.089 2.20 0.05
(Xs)B 1 1.125 0.600 1.87 0.09

Percentage of fruit set (Y) is the dependent variable.

Table 9. The results of examining the presence of collinearity between independent variables in the selected

regression model

Xl Xz X3 X4 Xs X6 X7 X8
Eigenvalue 3.88 1.88 0.79 0.59 0.42 0.23 0.14 0.05
Variance inflation factor 343 3.08 2.34 7.85 1.85 8.55 5.61 2.99

Table10. Correlation between the percentage of fruit set and nutritional elements of spath

N K P Ca

Mg Fe Mn 7Zn S B

Fruit set 0.081™ 0.31" 0.28™ 0.32%

0.92" 0.17" 0.87" 0.36™ 0.12" 0.69”

ns, ** non-correlation and correlation at 1% probability level, respectively
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