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Date palm tree (Phoenix dactylifera L.) is considered as one of the oldest and main staple and ancient 

crops in South-west Asia and North Africa. Besides, dates can be grown in Australia, Mexico, South 

America, southern Africa, and the United States, especially in southern California, Arizona, and Texas 

(Chao and Krueger, 2007). Flowers of date palm tree are small and yellow colored attached directly to 

spikelets which develop as fruits called date palm fruits (El Modafar and El Boustani, 2001; Biglari et al., 

2007). 

Unlike most palms, the Date Palm is dioecious, meaning each plant is either male or female. Only 

female plants produce fruit, provided there is a male plant nearby. In order for its fruits to mature, it requires 

high temperatures and generous amounts of water (CSBE., The Center for the Study of the Built 

Environment) 

In Morocco, the palm is grown in several areas south of the Atlas Mountains along the wadis, nearly 

4.8 million palm trees on an area of 48,000 ha, the majority of this heritage is mainly concentrated in the 

valleys of Drâa, Ziz, Tafilalet and the Bani (Tata) zone, which alone represent about 90% of the total 

(MAPM., 2009). Prospecting the date palm groves has shown that khalts (plants derived from seedlings) 

represented more than 50% of the Moroccan date palm groves. More than 220 cultivars have been reported, 

but only 38 of them were studied based on their morphological characteristics and resistance to Bayoud 

disease (Saaidi, 1979) 

The Marrakech date palm grove (of low fruit production), was characterized by high levels (79.2%) 

of unknown material, which corresponded to khalts (also called sairs and deguels) derived from germinated 

seeds. Except for populations in M’hamid and Rissani, khalts represented about 67% ($11%) of each date 

palm grove. (Saaidi, 1979) 

The origin of the palm grove of Marrakech is still unknown, chroniclers, travelers and historians, talk 

about the presence of a palm grove during the 11th and 12th century. some Assumptions say that it was born 

during the time of the Almoravids. (OPM., Observatory of  the Marrakech Palm Grove, 2012) 

 

OBJECTIFS 
 

This practical work involves an activity which consists of: the study of genetic diversity of date palm 

(Phoenix dactylifera L.), Isoenzyme-based investigations on the diversity of Marrakech date palm grove 

using Boissys-1 program, and the study of climate change’s effect on date production in Marrakech. 
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Markers usually used in genetic diversity studies are hydrolases and transaminases because of their 

properties and advantage since they are considered as simple and codominant markers. The enzyme systems 

used in this study corresponded to endopeptidases (ENP), glutamate oxaloacetate transaminase (GOT) and 

esterases (EST).  
Fig1. Representation of the zymograms of endopeptidases (ENP) and glutamate oxaloacetate transaminase 

(GOT) extracted from date palm leaflets. 

 

Based on these enzymatic systems, studies carried out on date palm cultivars renowned in morocco 

have been able to restore a table with the characteristics of all cultivars (Annex). 

 

Analysis of the genetic diversity of the date palm by 
Biosys-1 program.  

BIOSYS-1 is a FORTRAN IV program designed to aid biochemical population geneticists and 

systematists in the analysis of electrophoretically detectable allelic variation. It can be used to compute allele 

frequencies and genetic variability measures, to test for deviation of genotype frequencies from Hardy-

Weinberg expectations, to calculate F-statistics, to perform heterogeneity chi-square analysis, to calculate a 

variety of similarity and distance coefficients, and to construct dendrograms using cluster analysis and 

Wagner procedures. The program, documentation, and test data are available from the authors. 

BIOSYS 1 is a single multipurpose program that performs most types of data analysis commonly 

employed by biochemical population geneticists and systematist and thus alleviates most of the above 

problems. 

 In a singl run of the program, all following analyses must be performed; 

 Computation of allele (electromorph)frequencies 

 Measures of genetic variability 

 Hardy-Weinberg equilibrium 
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genetic) 

 Heterogeneity chi-square 

 Similarity and distance coefficients 

 Cluster analysis 

 Distance Wagner procedure 

 since 1989, 698 scientific papers are published results treated by using this program. 

 
Relationship between Marrakech date palm grove and 

other Moroccan palm groves based on isozyme markers. Fig 2 : cluster 1 covering all palm groves
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After the introduction of data from different palm groves in the Biosys-1 program, the factorial 

component analysis show  that the Marrakech date palm grove situated at the northern side of High Atlas, is 

related to date palm groves of AIT ATMAN, AGDZ and SKOURA, 

On the basis of these results we can say that the palm grove which has developed over time 

randomly, because a part of 54% of all trees exhibited male sex (Majourhat et al.,1999), from the kernels of 

dates thrown at the foot of springs and wadis, places of stages or encampments of caravans or travelers, who 

are from AIT ATMAN, AGDZ and SKOURA. 

Assumptions have been made that it was born at the time of the Almoravids, but it is admitted as 

probable, that in 1126/1127 Sultan Ali Ben Youssef called builders from the oases of southern Morocco for 

the construction of city’s  ramparts and whose food was mainly composed of dates, and that these builders 

threw the dates stones at the foot of springs, resurgences or wadis, places of their stages or encampments 

during the trip to Marrakech, and the palm groves developed from these dates kernels. (Observatory of the 

Marrakech Palm Grove, 2012). 

 
Verification of the hypothesis dealing with seedling 

origin of Marrakech date palm grove. Fig 3 : cluster 2 covering seedling from different cultivars  
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If considering the palms of Marrakech being a single variety and comparing the results obtained on 

the second cluster, also the genetic distance between the varieties, we can deduce that the closest variety of 

that of the palms of Marrakech is Bouskri 

This confirms the interpretations of the first discussion because this variety of the date palm produces 

dry dates that can be transported and can withstand the changing travel conditions of workers from south to 

north.  
Marrakech palm grove facing climate change.  

 

For date production, thermal accumulation must be at least 3000°C, which may take several months, 

Boufaggous variety (BFG) in Morocco only needs 1300-1800 degrees and it’s called an early cultivar. 

Thermal accumulation is calculated as follows:  

(daily average temperature - 18) x number of days from flowering to maturity 

(often calculated from May until the beginning of October). 

Accumulative Heat = ( Ta - 18) x D? = 3000 (for six months), D? = Days 

Table1  : An example of  Thermal accumulation’s application Months Mai June  July Aug Sept Oct Number of Days  31 30 31 31 30 7 Ta  29,5 34 38,5 39 39,5 39,5 Accumulative Heat Day 11,5 16 20,5 21 21,5 21,5 Thermal accumulation 2918,5 Ta + 1°C 30,5 35 39,5 40 40,5 40,5 Accumulative Heat Day 12,5 17 21,5 22 22,5 22,5 Thermal accumulation 3078,5 
 

The results show that by adding 1°C to the daily average temperature, the Thermal accumulation 

becomes superior to 3000 which is good for date production. 

Climate change is supposed to cause increasing of daily temperatures under the effect of greenhouse 

gases during the following years, which will improve the productivity of some plants in Marrakech palm 

grove. 

The yield is supposed to be too limited, because: 
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groundwater from tourism projects and golf complexes, and other biotic and abiotic factors 

that cause serious damage to the palm grove of Marrakech. (Meddich et al., 2004) 

 A part of 54% of all trees exhibited male sex. (Majourhat et al.,1999) 

 The high rate of evaporation, and the lack of rainfall. 

 
CONCLUSION 

 

Most palm clones are randomly selected by farmers and propagated vegetatively, resulting in novel 

varieties, and since the first fructification is only obtained For about 5-8 years, early varietal identification 

remains difficult apart from the use of other morphological or 'isoenzyme' markers and DNA fragments 

separated by electrophoresis. These markers play a very important role in the identification of the different 

varieties, which makes it possible to direct the in vitro multiplication towards good quality cultivars and also 

the improvement of fruit quality. It could also determine the origin of date palms of the Marrakech’s palm 

grove and many other palm groves. Markers are also considered as the second eye on the evolution of the 

population of (Phoenix dactylifera L.) all over the world. 
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