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Summary

A wide range of variability with regard to fruit and pulp characters and taste was observed in
date groves in Kutch region of Gujarat (India), which have been developed naturally from
seeds. An exploration was undertaken to identify better genotypes of date palm (Phoenix
dactylifera) based on their fruit quality and yield-attributing characteristics. A total of 14 fruit
samples were collected and data were analysed for fruit characters. Among the different
genotypes MDR2 was identified and marked superior with respect to fruiting characteristics
like fruit weight (29.86 g), fruit length (53.12 mm) and quality characteristics (TSS 35.17 °B).
In India, the coastal strip of the Kutch region contains the only remaining natural date palm
groves, which should be utilised and maintained to be used in future genetic improvement
programmes.
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Introduction

Date palm, Phoenix dactylifera L., having the
chromosome number 2n=36, is a dioecious long-lived
monocotyledonous plant belonging to the family
Arecaceae. It is one of the oldest cultivated crops, is an
excellent crop in arid and semiarid regions of the world
to the west coast of India. Date palm is grown for its
valuable fruit as well as for fuel, fibre, and as a cover for
ground crops. The fruit is nutritionally rich; several
products are made that generate employment and thus
benefit the socioeconomic status of local people.’
Moreover, this crop has great potential as a source of
renewable energy due to the high carbohydrate content
44-88%, of date palm fruit.?2 Even though India ranks first
in the date palm import, the information on the
cultivation of this crop in the coastal belt of Kutch in
western India needs to be included. However, there is
about 17,658 ha area under palms with an annual
production of 165,632 tonnes of fresh fruits.® The Kutch
region has the most suitable climate for date palm
plantations which enjoys the monopoly of commercial
cultivation of this crop in India. But available germplasm
in the Kutch region needs more information about its
genetic base. The date groves of Kutch are probably
about 500 years old and are believed to be developed
from the seeds thrown by the army camps and partly
from the seeds and offshoot planted by settlers. The
settlers used to visit Middle East countries for Hajj or for
trade from where they brought a lot of plant material & It
is also probable that the Arab gardeners working in the
palaces of the former rulers of Kutch might also have
contributed to importing date seeds and offshoots from
Arab countries. There was also sea trade between Kutch
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date fruits and date products. In due course of time,
these initial plantations multiplied and developed into
groves.*

In the Kutch region, there are no traditional orchards
of the well-known cultivars of the date palm, and most of
the groves have developed or multiplied by seeds, while
the farmers identify the palms based on the colour, size,
shape and taste of the fruits. Palms are generally grown
on the farm boundaries and take a variety of intercrops.
The fruits are harvested at khalal stage and consumed as
fresh fruits due to climatic compulsion, etc. Hence, on
the basis of unique socio-economic considerations, an
elite palm should have sweetness at the khalal stage,
brightly coloured, preferably red, early maturing,
tolerance to rain, high yielding and giving a higher
number of offshoots. Thus, the entire region exhibits
great variability and diversity in many phenotypic visual
traits; colour, size, shape, taste of the fruits and each
palm is a separate identity or ecotype distinct from
another owing to its origin through seeds. The genotypes
raised in Kutch are extremely diverse. Hence, it is
necessary to document these genotypes and find the
best genotypes growing under Kutch conditions to
increase or replace cultivars for a higher and better-
quality yield.

Materials and Methods

An exploration was undertaken to identify better
genotypes of date palm (Phoenix dactylifera) based on
their fruit quality and yield-attributing characters in the
areas of Mundra, Kutch during the fruiting season (June-
July) of 2021. Kutch provides suitable factors like it
spread over 45,652 sqg. km lies between 22" 5 to 24" 4'N
latitude and 68° 9' to 71° 5' E longitude, which is highly
suitable for date palm cultivation. Kutch also provides
suitable factors like a well-drained, deep, sandy soil type
with adequate aeration (12%), a bulk density of 1-1.5
g/cm3, and a water-holding capacity of at least 15%. A
total of 14 fruit samples were collected and data were
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analysed for fruit characters. The following parameters
were determined: fruit weight (using digital balance), fruit
length, fruit width, fruit thickness, stone weight, stone
length, stone width, stone thickness (using digimatic
vernier calliper) and total soluble solids (TSS) value
expressed in brix°% using hand refractometer from five
fruits each of 14 randomly selected palm.

Result and Discussion

The seedling populations are abundantly found in Kutch
region of Gujarat showing variability with respect to berry
shape, colour, weight, pulp content, fruit size, taste,
bunch size and yield potential in date palm. The
genotypes showed significant variation in morphological
and physico- chemical characteristics of fruits. The
various parameters among the studied 14 date palm
genotypes showed significant differences in all studied
characteristics of fruits. The data presented in Table 1
divulged that, the weight of the fruits varied from 9.18 g
to 29.86g and fruit length also ranged from 33.64 mm to
53.12 mm. The genotype MDR2 exhibited the highest
fruit weight (29.86g) and fruit length (53.12 mm) while,
the MDR8 exhibited the lowest fruit weight and fruit
length (9.18 g and 33.64 mm), respectively. Genotype
MDR6 produced the highest fruit width (32.26 mm) and
fruit thickness (30.68 mm) compared with all other
genotypes. The maximum pulp thickness (16.08 mm)
was found in MDR4 while, MDR8 produced the minimum

(22.46 mm) pulp thickness. The stone weight was ranged
1.02 to 1.71. The lowest stone weight was exhibited by
MDR12 (1.02) whereas highest stone weight was
exhibited by MDR14 (1.71). Stone length of various
genotypes was ranged from 20.84 (MDR11) to 31.76 mm
(MDR14). The maximum value of stone width (13.38mm)
was shown by MDR11 whereas; it was observed lowest
(8.34) in case of MDR14. The value of stone thickness
ranged from 6.88 to 9.12. The highest stone thickness
was exhibited by MDR11 (9.12 mm), whereas lowest
stone thickness was exhibited by MDR14 (6.88 mm).
Total soluble solids, is an important quality parameter for
the fruits especially in date palm due to the fact that it is
being harvested in khalal (doka) stage in Kutch region.
The elite palms, which bear good quality, sweet fruits
fetches good price in the market. TSS of of different
genotypes were exhibited between 21.23 to 35.17 and
the highest value was found in MDR2 (35.17) and lowest
in MDR13 (21.23) (Table 1). Fruit characters vary greatly
depending on variety, environmental conditions and
technical care given like fertilization, pollination, etc.”
These phenotypic characters were utilized for
categorizing plants for meeting quality standards and
increasing market value. The variation in fruit
characteristics in different genotypes is also described
by Muralidharan & Baidiyavadara® and Singh et al.

Table 1. Physio-chemical characteristics of different date palm genotypes collected from Kutch region

MDR1 19.38 44.56 26.90 27.18
MDR2 29.86 53.12 31.12 29.76
MDR3 24.06 48.62 27.82 28.02
MDR4 22.56 | 4098 32.34 32.20
MDRS 15.46  43.20 25.98 25.18
MDR6 2298 4098 32.26 30.68
MDR?7 2240 4798 28.58 27.60
MDRS8 9.18 33.64 22.74 22.46
MDR9 17.54  46.84 25.50 25.34
MDR10 15.44  41.20 25.42 25.32
MDR11 1434 38.80 24.24 24.70
MDR12 13.48 4290 2234 22.78
MDR13 27.62 4992 29.38 29.86
MDR14 15.16  47.84 22.60 22.62
SE.m#+ 0.98 1.09 0.71 0.66
CD at 5% 2.79 3.11 2.01 1.89
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13.69 1.48 23.1 9.00 7.32  34.03
14.77 1.58 2492 10.66 8.22  35.17
13.80 1.52 279 13.38 6.94 28.47
16.08 122 21.96 9.54 8.12 28.83
10.71 1.50 25,58 10.10 7.58 24.43
14.85 1.11 23.76 8.46 7.82  21.67
12.52 1.33 25.64 9.86 7.18 2417
10.00 1.07 21.76 8.56 7.24 2143
11.98 1.25 25.68 9.08 6.98 31.93
12.64 1.40  25.46 8.90 8.30 26.27
10.39 1.63 20.84 10.90 9.12 24.63
11.53 1.02 20.96 8.78 6.98 33.00
13.63 1.39 25,52 10.66 7.84 21.23
11.00 1.71 31.76 8.34 6.88 28.17
0.77 0.10 1.10 1.06 0.29 0.52
2.19 0.27 3.12 N/A 0.83 1.51
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Figure1. Fruit variability in ph
Conclusion

In India, coastal strip of the Kutch region contains the
only remaining natural date palm groves, which should
be utilised and maintained to be used in future genetic
improvement programmes. The present populations of
date palms are mostly grown from seed, offshoots and
more recently from tissue culture. Study on qualitative
and quantitative characters of date palm trees indicating
a great diversity in the fruits. This diversity can be better
exploited for selecting superior date palm cultivars for
biotic and abiotic stresses and for preserving genetic
material. But more systematic and concentrated
investigations are required to identify genetic markers for
the best cultivar identification and characterization of
fruit qualities, such as shape, weight, taste and
sweetness.

»

eﬁoﬂ/pic characteristics

Acknowledgements

The authors express their sincere thanks and gratitude to the

Director, ICAR-Central Institute for Arid Horticulture (CIAH),

Bikaner for extending research facilities to conduct the present

study. The work has been funded by ICAR- CIAH, Bikaner, from

its institutional research grant.

Declaration of interests

The authors have no conflict of interest to declare.

Data sharing

All relevant data are within the manuscript.

References

1. El Hadrami A & Al-Khayri JM. 2012. Socioeconomic
and traditional importance of date palm. Emir. J. Food
Agric., 24: 371-385.

2. Jain MS. 2012. Date palm biotechnology: Current status
and prospective — an overview. Emir. J. Food Agric., 24:
386-399.

3. Muralidharan CM & Baidiyavadara DA. 2011. Variability
and diversity of elite date palm Phoenix dactylifera L. in
date groves of Kachchh (Gujarat) India. In International
Symposium on Date Palm, 994: 263-269.

4. Pareek OP & Sodagar NN. 1986. Date palm groves of
Kachchh. Indian Horticulture, 31: 21-27

5. Singh RS. 2018. Date palm: An ideal fruit for health and
wealth. Indian Horticulture, 17-21.

6. Singh RS, Meena RK, Kumar Kamlesh & Singh D. 2019.
Variability in date palm fruits (Phoenix dactylifera L.)
collected from Kachchh region of Gujarat. Indian journal of
Arid Horticulture, 1: 84-86.

7. Zaid A. 1999. Date palm cultivation, F.A.0., Rome. pp.
238.

8. Haldhar SM, Maheshwari SK & Muralidharan CM. 2017.
Pest status of date palm (Phoenix dactylifera) in arid
regions of India: a review. Journal of Agriculture and
Ecology, 3: 1-11.

9. Haldhar SM, Muralidharan CM & Singh D. 2022. Pests and
Their Management in Date Palm. In: Mani, M. (eds) Trends
in  Horticultural Entomology. Springer, Singapore.
https://doi.org/10.1007/978-981-19-0343-4_33;  pp:833-
845.

Preferred citation: Meena R, Singh D, Kumawat KL and Rawat S. 2023. Phenotypic diversity of date-palm genotypes (Phoenix dactylifera L.)
collected from Mundra of Kutch region. Journal of Agriculture and Ecology, 15: 145-147; https://doi.org/10.58628/JAE-2315-124

147

jae.saaer.org.in


http://jae.saaer.org.in/
https://doi.org/10.58628/JAE-2315-124

