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Introduction

The date palm (Phoenix dactylifera L.) tree tolerate high temperatures, drought and salinity more than other fruit
crop, that is why date palm tree is named the tree of life in the desert. Date palm (Phoenix dactiylifera) is one of the
fruit tree crops that is cultivated in arid region of Middle East and North Africa having a significant role on the
economy of many countries in these regions. Fruit thinning is one of the major operation for improving the quality
of dates as also for other fruit trees. Quality of dates is improved by increasing fruit weight and size and regulating
date palm production by reducing the magnitude of year to year production affecting the date palm. Date palm
orchard operations include all operations that are repeated annually to produce date fruit. Alternate bearing is
common phenomenon in date palms. The thinning is one of the main methods that often helps to solve this problem.
The main purpose of thinning is to create a suitable balance and often to increase the leaf to cluster ratio. It is
creating a balance between vegetative growth and flowering and reducing the possibility of aging in the alternate
bearing. Fruit thinning is one of the necessary operations that affects the growth, quality, fruit yield and regulation
of the alternate bearing of the tree. The thinning process is performed manually, mechanically and chemically.
Therefore, choosing a thinning method that saves time and money is necessary for date palms, especially in critical
situations. The purpose of this experiment was to investigate the effects of manual and chemical thinning on the
qualitative characteristics of date fruit at different stages of development for the Khadrawi cultivar.

Materials and Methods

An experiment was carried out as factorial experiment based on randomized complete block design with 3
replications at Shahid Chamran University of Ahvaz in 2022 and 2023. The Experimental factors included: hand
thinning (No hand thinning, removal of 33%, removal of 25% of the total number of strands) and chemical thinning
(zero, 50 and 100 mg per liter of naphthalene acetic acid). Chemical and strand thinning were done in the Hubabok
stage (about 4 weeks after pollination) and the Kimri stage (12 to 13 weeks after pollination), respectively. In two
consecutive years, the fruits were transferred to the plant physiology laboratory of the Department of Horticultural
Sciences, Faculty of Agriculture, Shahid Chamran University of Ahvaz. The qualitative traits such as total soluble
solids (%), pH, total acidity (%), taste index, antioxidant activity (%), total phenol (mg.g* FW), total soluble tannin
(mg.g™ FW), ascorbic acid (mg.g* FW), poly-galacturonase enzymes (U.g™* FW), methyl pectin esterase (U.g™
FW), cellulase (U.g™* FW) and invertase (U.g* FW) and the percentage of reducing (%), non-reducing (%) and total
sugars (%) were measured.
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Results and Discussion

The results of this experiment showed that in the Tamar Stage, the interaction of hand and chemical thinning
improved the qualitative characteristics of the fruit and on the characteristics of soluble total tannin,
polygalactronase activity, pectin-methylesterase and reducing and total sugars, and the effect of hand thinning on
total and percentage phenol and Non-reducing sugar and chemical thinning had a significant effect on ascorbic acid
and cellulase enzyme. The results showed that there was upward trend in amount of total soluble solids, pH, total
acidity, taste index, poly-galactronase, pectin-methyl-esterase, cellulase and invertase enzymes and the reducing and
total sugars from the Kimri to Tamar stage. Also, there was downward trend in amount of total phenol, total soluble
tannin content, ascorbic acid, and non-reducing sugar percentage from the Kimri stage to the Tamar.

Conclusions

The Khadrawi date variety has short strands, which results in a significant density of fruits on the strands of a
cluster, which leads to large changes between fruits in most of the biochemical properties and has a negative effect
on marketability. Fruit thinning is one of the most important agronomic practices in groves, as it enhances the
quality characteristics of the fruit. Although hand thinning is more expensive, time-consuming, and relatively more
difficult than chemical thinning, our findings showed that the quality of date fruit from the Khadrawi cultivar
improved with the removal of 25% of the total number of strands and with chemical thinning using 100 mg/liter of
naphthalene acetic acid. These treatments are recommended for palm growers.
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Table 2- The interaction effect of hand xchemical thinning of the fruit of Khadravi cultivar in kimiri stage on the indices of
the percentage of soluble solids, fruit pH, total fruit acidity, fruit flavor, antioxidant activity, Total phenol, amount of soluble
tannin and ascorbic acid and in the first and second years

. "
S s o] . il ]
) . . 3lg0 - S s Culled Js s S =
Jo S gled L pH SR s Total e S
a (Hand b ’ 5 Total o prb < S « i o Vitamin
Year A 90 phenolic
thinning)  (Chemical =~ J#o acidity TSSITA  Antioxidant (mg.g?) Soluble c
thinning) ~ TSS (%) activity (%) ' tannin - (mg.g?)
(%) (mg.g™)
0 0 28.67a~ 6.22ab  256a  11.28a 68.65a 0.14d 5.3a 6.9
0 1 29a 6.8 2562  11.48a 69.84a 0.15cd  7.05 7.4a
0 2 29a 609 245  11.86a 60.32a 0.17bcd  7.44a 6.93a
1 0 28.67a 6.093de 256a  11.19 54.76a 0.19ab  7.47a 6.87a
1 1 1 2867a 6.12de 2.56a  11.19a 59.5a 0.168bcd  5.76a 6.97a
1 2 27.67a 623 245  11.28a 60.72 02la  6.17a 7.3a
2 0 29a  6.27a 267a  10.92a 58.7a 0.18bc  6.82a 7.03a
2 1 2867a 6.14dc  2.67a  10.79 61.1a 0.19ab  6.93a 6.93a
2 2 28.67a 623  2.56a  11.19a 60.32a 0.19ab  6.23a 7.1a
0 0 17d  6.62d 2450  6.950c 70.2a 0.15d  6.7cd  7.3bcd
0 1 19c  6.66d 288 659 73.8 015d  642d  7.07cd
0 2 21ab  6.66d 277a  7.58bc 60.3a 0.15d  6.36d 6.9d
1 0 20bc  6.77bc  2.77a  7.24bc 58.7a 02b  7.87bc  7.17cd
2 1 1 2a  674c 245  8.96a 59.5a 02b 1059  7.7abed
1 2 20.3abc  6.74c  2.88a  7.06hc 55.5a 02b 11542  7.8abc
2 0 21ab  6.86a 277a  7.61b 58.7a 0.18¢ 85b  7.6abcd
2 1 21ab  6.84a 267ab  7.89% 61.1a 0.19bc  8.4b 8.1ab
2 2 21ab  6.83b 288  7.29bc 6l.1a 0.22a  11.16a 8.2a
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In each column, means with at least one common letter do not show significant difference at the 5% of probability level based on
LSD test.
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Table 3- The interaction effect of hand xchemical thinning of the fruit of Khadravi cultivar in kimiri stage on the indices of

the poly-galactronase, pectin-methyl-esterase, cellulase and invertase enzymes and reducing, non-reducing and total sugars in
the first and second years

S5 _ o3 o o1 ~ ~ 3
ey S . ot Mf,‘ oy o1 w5 w2 5! el W8 sl pé Js ws
Jlw el 2 boans Uy psYE il S 3 ghaw 3G, o0l R i Non.
. 3 U9 educing Non- Total
vear &(Hand b Polygalac ~ Pectin methyl - ° sugars . sugars
thinning)  (Chemical  turonase esterase ellulase —Invertase 9 reducing 9
e ‘ ° (U.g?h) (U.g?) (%) sugars (%)
thinning) (U.gh (U.gh (%)
0 0 20.5abc* 4.8a 9.1a 14.32a 12.43bc 21.98a 33.3abc
0 1 24.2a 4.7a 2.6de 11.7ab 10.78c 18.46a 33.28abc
0 2 18.7bc 4.8a 2.6de 10.4ab 13.27b 22.29% 34.43abc
1 0 24.49a 4.8a 1.3e 11.7ab 14.39ab 21.6a 33.8abc
1 1 1 21.7ab 3.8b 1.7e 13.02a 16.36a 20.55a 35.47a
1 2 24.01a 4.8a 2.6de 7.8b 12.27bc 20.66a 33.17bc
2 0 22.5ab 4.8a 6.5b 7.8b 12.44bc 21.63a 34.6ab
2 1 15.8¢c 4.7a 3.9cd 11.7ab 12.93bc 19.07a 32.34c
2 2 19.29ahc 4.7a 5.2bc 7.8b 12.58hc 20.22a 33.52abc
0 0 15.21bc 4c 3.9bc 14.75a 12.37c 21.13a 32.62ab
0 1 15.26bc 4.5bc 5.2ab 13.45ab 10.46d 18.14a 32.62ab
0 2 16.4b 4.8ab 2.6C 10.42de 11.26¢d 20.21a 30.99b
1 0 17.8ab 5.2a 3.9bc 9.12e 10.32d 21.16a 32.62ab
2 1 1 12.1c 5.3a 3.9bc 12.65bc 18.13a 20.21a 34.44a
1 2 17.64ab 4.5bc 2.6¢ 12.59bc 13.86b 20.56a 31.48b
2 0 16.32bc 4.2¢c 6.5a 11.28cd 11.26¢d 22.02a 33.17ab
2 1 21.53a 4.3bc 2.6¢ 14.32a 11.26¢d 17.87a 31.48b
2 2 18.57ab 4.8ab 3.9bc 10.42de 10.95d 22.66a 34.44a
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* In each column, means with at least one common letter do not show significant difference at the 5% of probability level based on
LSD test.
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Table 4- The interaction effect of hand xchemical thinning of the fruit of Khadravi cultivar in khalal stage on the indices of
the percentage of soluble solids, fruit pH, total fruit acidity, fruit flavor, antioxidant activity, Total phenol, amount of soluble

tannin and ascorbic acid in the first and second years

. o3
S5 dlge Syl 0B i o R
s . e e clad S T
Jw et : pH 9 ShawSt Gl Total Jolxo wIF
vear &(Hand b Jsl=e Total om0 C phenalic Vitamin
thinning)  (Chemical acidit Antioxidant 2y Soluble c
gl TSS Y TSSI activity %)  (MY.97) i
thinning) (%) y (o tannin - (mg g7
g (%) 0 TA (ma.g) 9.9
0 0 37b* 6.9¢c 1.92a 19.44b 38.8a 0.085d 5.8def 6.13d
0 1 37.3b 6.92¢c 1.7a 19.47b 46.8a 0.12bcd  6.86abc 6.7abc
0 2 33c 7.27a 1.6a 25ab 40.5a 0.13ab 7.31a 6.53bc
1 0 39% 7.1b 1.81a 19.93b 46a 0.14ab 6.46bcd 6.37cd
1 1 1 36bc 7.25a 1.7a 21.73b 47.62a 0.12bcd  6.16cde 6.57abc
1 2 37b 6.92¢c 1.6a 30.017a 48.4a 0.17a 7.18ab 6.9a
2 0 46.67a 7.24a 1.6a 21.14b 48.02a 0.13bc 6.56abc 6.8ab
2 1 33c 7.13b 1.92a  24.48ab 47.62a 0.088cd 5.47¢f 6.7abc
2 2 47a 6.86¢ 1.38a  29.16ab 47.62a 0.086d 5.06f 6.8ab
0 0 40e 7.15b 1.38a  33.48ab 42.8a 0.117ab 5.6cd 6.1a
0 1 46b 7.18b 1.6a 26.25b 42.5a 0.115ab  7.15abc 6.3a
0 2 42de 7.2b 1.38a 36.45a 38.1a 0.13ab 8.2a 6.2a
1 0 50a 7.196b 1.38a  33.64ab 40.1a 0.12ab 7.5ab 6.3a
2 1 1 46b 7.16b 1.28a 35ab 43.25a 0.12ab 6.44bc 6.23a
1 2 43bc 7.32a 1.38a  29.94ab 45.2a 0.169a 7.9ab 6.47a
2 0 41de 7.16b 1.28a 37.62a 43.6a 0.115ab 6.44bc 6.47a
2 1 46b 7.12b 1.6a 28.99ab 46.8a 0.104b 4.8d 6.47a
2 2 45hc 7.11b 1.92a 19.44b 41.7a 0.094b 3.05e 6.43a
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* In each column, means with at least one common letter do not show significant difference at the 5% of probability level based on
LSD test.
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Table 5- The interaction effect of hand xchemical thinning of the fruit of Khadravi cultivar in khalal stage on the indices of

the poly-galactronase, pectin-methyl-esterase, cellulase and invertase enzymes and reducing, non-reducing and total sugars in
the first and second years

S P oS my

s S L St o o251 o251 ol WB slalpd B 5 aid

Jlo & s Ly SYE )"'_“"',‘J"“ Yol ;U9 Reducing Non- Total
Year ter‘] (Hand b Polygalac  Pectinmethyl o' " 50 sugars  reducing  sugars
inning) (Chemical  turonase esterase (U.g9) U.gY) (%) sugars (%) (%)

thinning) (U.gh (U.gh

0 0 31.2a* 9.7a 10.4c 98.1b 16.4bc 25.15b 43.3c

0 1 32.4a 9.7a 9.5¢c 114.7a 15.7¢c 31.45a 48.42ab

0 2 31.25a 9.7a 15.6a 106.7ab 22.7a 22.9b 44.1c

1 0 24.7a 9a 16.9a 116.4a 18.3b 27.8ab 47.1b

1 1 1 31.25a 9a 11.7bc 106.7ab 16.34bc 26.67ab 43.5¢c

1 2 30.6a 9.3a 10.4c 98.1b 15.4c 27.8ab 47.25ab

2 0 32.1a 9.7a 11.3bc 96.35b 22.6a 31.44a 48.7ab

2 1 30.1a 9.3a 14.3ab 108.1ab 21.7a 32.7a 49.05a

2 2 32.1a 9a 14.3ab 78.1c 16.4bc 27.6ab 47.6ab

0 0 29.8ab 9.3a 11.7c 93.3b 17.74c 23.8ab 43.2ab

0 1 29.6ab 9ab 12.15¢ 101.1ab 16.5¢c 31.3a 47.78a

0 2 29.6ab 8.7ab 11.7c 97.2ab 22.6a 17.9b 41.37b

1 0 28.4ab 9ab 12.15¢ 91.15b 17.74c 24.7ab 44.34ab

2 1 1 26.1ab 8.7ab 18.2ab 92.8b 16.55¢ 23.4ab 40.4b
1 2 30.4ab 8.7ab 11.7c 102.8ab 16.15¢c 25.2ab 44.8ab

2 0 30.6a 9.7a 18.6a 92.8b 21.02ab 29.9a 47.78a

2 1 25.8b 8b 10.4c 87.6b 21.02ab 30.8a 47.78a

2 2 30.7a 9ab 16.1b 113.8a 17.92bc 26.3a 43.2ab
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* In each column, means with at least one common letter do not show significant difference at the 5% of probability level based on
LSD test.
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