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Abstract | Date palm is third major fruit in Pakistan after citrus and mango in respect of area and production.
Existing germplasm of dates having more 300 varieties have no export potential. Study of exotic and promising
germplasm under central Punjab condition is a need of the date industry. For this purpose, date palm tissue
cultured suckers of Ajwa, Amber, Barhee and Khudri were investigated for morphological and biochemical
attributes under agro climatic conditions of central Punjab. Result regarding plant height (cm) and number of
fronds were found maximum in Ajwa cultivar, while maximum suckers were observed in Khudri. Reproductive
parameter spathe per plant was noted maximum (8.5) in Amber followed by khudri (7.2). In case of yield/
plant, maximum yield was noted in case of Amber (35.93Kg) trailed by khudri (33.70 Kg) and Barhee (29.12
Kg) whereas lowest yield was observed in ajwa (26.12Kg). The highest percentage of TSS was found in Ajwa
(47.03 %) followed by Amber (39.93%), Barhee (31.6 %) while lowest T'SS was noted in cultivar Khudri
(28.1 %). Our results depicted that morphological and biochemical parameters are very useful to assess the
performance of difterent date palm cultivars for commercial cultivation and germplasm conservation.
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Introduction makeup regarding morphological and biochemical
feature in Pakistan (Markhand ef al., 2010; Sakr ez

Pakistan is a major producer of dates and the date 4/, 2010). Date palm varieties are unique in their
palm is one of the country’s most important botanical and fruit characteristics (Suleiman ez a/.,
cash crop by occupying an area of 94866 hectares 2012) but only few cultivars have been characterized
with annual production 228555 tons. Pakistan has in response to morphological and botanical characters
exported the fresh and dried dates 97964 tons and  (Hamad ez 4/., 2015). Plant morphological characters
imported 54754 (Fv and CS, 2022-23). 300 cultivars  are greatly influenced due to changes in traits due

of date palm have been grown with different genetic  to interactions among genotype and environments
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(Haider ez al., 2015). Many variants were transferred
to transferred to regions outside of their native areas
where grown with different names resulting same
variety having different names in various growing
regions (Amira ez al., 2011; Abul-Soad ez a/., 2013).
Temperature and precipitation is maim climatic factor
that influences fruit quality of dates (Maryam ez a/.,
2015). Fruit quality was greatly influenced by cultural
practices and environmental conditions of cultivated
areas (Qadri ez al., 2016). Several scientists worked
on the evaluation of different date palm cultivars
under different climatic zones of different countries
(Osman, 2008). However, there is limited information
regarding adaptability, evaluation, and performance
of exotic date palm cultivars in Punjab, Pakistan. The
existing cultivated date palm varieties including Aseel,
Hilawi, Khudrawi and Zaidi cannot meet the export
potential. Thus, addition of exotic germplasm of date
palm in Pakistan is the need of day. Keeping in view,
this study was planned in which the performance of
exotic germplasm was evaluated with objective to find
the adaptation ability, morphological, biochemical
attributes and yield of these cultivars under agro
climatic conditions of central Punjab, Pakistan.

Materials and Methods

The present study was executed at Date Palm
Research Sub-station, Jhang during the year 2022-
23, Pakistan, at geographical latitude of 31.27 and
longitude of 72.33. Date palm suckers of one-year age
were initially brought from UAE and acclimatized
under agro climatic condition of Central Punjab,
Jhang. Further, the uniform sized six-year old plants
of four date palm cultivars Ajwa, Amber, Barhee and
Khudri were selected for study. Experiment was laid
according to Randomized Complete Block Design
(RCBD) with three replications of each treatment.
All cultural and nutritional practices were adapted
according to the requirement of the crop.

Morphological parameters

The height of three plants in each treatment was
measured with measuring tape and mean value was
calculated ((Figure 1)). The number of fronds per
plant, leaflets per leaf, spathe per plant, spikelet per
spathe and suckers per plants were counted and
average was calculated. The width and length of ten
fruits was measured in each treatments using vernier
caliper. Fruit weight (gram) and stone weight (gram)
was measured by using electric weight balance.

Biochemical attributes

Total soluble solids were measured with digital
portable Kyoto electronics manufacturing by placing
adrop of fruit juice on prism at room temperature and
expressed in Brix. For measurement of juice acidity, 10
ml fruit juice was titrated against sodium hydroxide
(NaOH) using phenolphthalein as indicator, and
acidity was measured according to method described

by Shireen ez al. (2018).

Yield-related parameters

The fruit per spikelet, bunch weight and yield per
plant was calculated measuring weight on electric
balance and mean of three replicates was calculated.

Statistical analysis

Data was statistically analysed using statistical
software Statistix 8.1 collected data was subjected
to analysis of variance (ANOVA) and average values
were compared using least significant difference

(LSD) test at P < 0.05 (Steel ez al.,1997).
Results and Discussion

Morphological performance

According to our results presented in graph-1,
Vegetative parameters Plant height (477.17 cm)
was calculated maximum trailed by amber (308.87
cm) while minimum height was attained in Khudri
(205.97 cm). Maximum number of fronds per plant
(12.80) and highest leaflets per leaf was observed in
Amber and Ajwa, respectively. In case of other three
cultivars, no significant difference in number of fronds
was observed. Khudri cultivar produced maximum
suckers per plant. The alternate growth pattern of
leaflets distribution was noted in all cultivars. All
the exotic germplasm best suited to agro climatic
condition of central Punjab. all cultivars were found
vigorous and healthy under central Punjab Conditions
of Jhang. These results are similar to finding of Saod
et al. (2013) who worked on adaptability of different
exotic cultivars and evaluated the performance under
the climatic condition of Khairpur.

Reproductive parameters

The results of the reproductive behavior of exotic
cultivars under central Punjab condition are presented
in graph-2. Reproductive parameters regarding, spath
per plant, number of spikelet’s in one spath, spikelet’s
length and number of fruits per spikelet’s were
observed maximum in Amber cultivar followed by
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Table 1: Fruit Biochemical attributes of exotic cultivars.

Cultivars Fruitweight  Fruitlength Fruit width
(g (mm) (mm)

Ajwa 11.3b 32.7b 239b

Amber 21.6a 50.5a 27.7 a

Barhee 6.3 ¢ 275¢ 215b

Khudri 5.0c¢ 279 ¢ 17.7 ¢

Khudri, except number of spikelet in one spath that
were less in Khudri. Similarly maximum bunch weight
and yield per plant was noted in Amber and Khudri.
Results were found same in line with findings of Igbal
et al. (2014) who reported the variation in fruit size
length and width occurred due to genetic makeup of
cultivar. Results were also agreed with (Rezazadeh ez
al., 2013) who worked on metaxenia effects on date
palm.
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Figure 1: Morphological parameters of exotic cultivars.
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Figure 2: Reproductive parameters of exotic cultivars

Biochemical attributes

According to results presented in Table 1, maximum
fruit weight (21.6 g), fruit length (50.6mm), width
(27.7 mm),stone weight (1.2 g) and pulp ratio (94.1%)
was recorded in Amber followed by Ajwa. Minimum
fruit weight and fruit length was observed in Barhee
and Khudri. Highest TSS of fruit juice was calculated
in Ajwa (57.0°) followed by Amber (39.9°). Minimum
TSS of 31.6° and 28.1° was recorded in Barhee and

Khudri, respectively. Our results are similar with the

Stone weight Pulpratio  TSS Acidity (%)
(® (%) (Brix°)

1.2a 88.4b 47.0 a 0.14d
1.2a 94.1a 39.9b 0.55 ¢
09b 84.7bc 31.6 ¢ 0.75b
0.9b 8l.1c 28.1d 0.84 a

findings of Asif ez al. (1982) who worked on different
exotic cultivars, recorded physical parameters and
no major variation found in comparison with native
place. However, little variations in fruit characters
might be associated with environmental associated
soil characteristics, pollen quality and plant vigor
(Jaradat, 2011). In our study, highly significant
variation observed among different date palm strains
and their ripening stages. The total soluble solids
and acidity was negatively correlated. These results
are in line with the findings of Amira ez a/. (2012)
who reported the gradual decrease of tannin presence
during ripening stage.

Conclusions and Recommendations

The superior cultivars of this study can serve as
a genetic resource for future crop improvement
programs and conservation of gene bank of date palm
for future studies.
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