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Our Tree
Probe of Hope, a success that inspires 
generations

The success of the Emirates Mars Exploration Project, “The Hope Probe”, is 

considered a shining imprint in the UAE’s significant achievements in various 

sectors, since the announcement of the Union. This achievement embraces a fifty 

years journey of founding, building, empowerment, and pioneering achievements 

of the United Arab Emirates. This also marks the beginning of another fifty years of 

successes, based on science, knowledge and innovation under our wise leadership, 

which presented the world with a lesson that nothing is impossible with strength, 

will, sincerity, determination, and the solidarity of efforts and minds.

“The Hope Probe” is an historic achievement that embraces the fifty years journey 

of pioneering development and scientific march, as it also reflects the magnitude 

of ambition and national will. Where the determination to achieve the first space 

mission to reach Mars in the Arab world, with the support and confidence of our wise 

leadership and its insightful vision in foreseeing and shaping the future has been done 

with Emirati hands, who have engraved the meaning of excellence and prosperity.

The successful arrival of the Hope Probe in the first Arab mission to explore Mars 

represents a milestone in the achievements record that have become associated with 

the UAE’s name, and an achievement that the UAE adds to history, which in return 

highlights the UAE’s name in international forum and occasions. Where this comes 

to confirm the vision and directions of our wise leadership by strengthening reliance 

on National capacities and competencies, and their eagerness to invest in their 

capabilities and support them to participate in shaping the future, and adding their 

fingerprint in the march of human civilization. With the success of the UAE in the 

“Hope Probe” mission, it launched a quantum leap in its space exploration program, 

and occupies now a significant position among leading countries in this field.

The Hope Probe mission, in addition to carrying an Arab message of hope and 

pride, it is also a scientific project with set goals and objectives, including qualifying 

expertise and strengthening Arab abilities in the space exploration sector. The 

mission also aimed to strengthening the knowledge economy in the UAE, and 

contribute to expanding the environmental business which will in return support the 

sustainable development with high efficiency, as well as strengthening the UAE’s 

competitiveness in various economic sectors, especially in the fields of innovation, 

technology and advanced sciences. 

Nahayan Mabarak Al Nahayan

Minister of Tolerance and Coexistence,

Chairman of the Award’s Board of Trustees
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Our Message

Food Security Challenges post
COVID-19 pandemic

After the Covid-19 international pandemic, the current situation highlighted 

the importance of seeking progress in the field of food security to end 

hunger. This pandemic also revealed the great disparity between countries 

in their preparedness to facing challenges in times of crisis, which is the 

main cause of hunger due to the global restrictions on agricultural practices 

and commercial movements set, as it raised many concerns about food 

security. As a result, the agricultural sector and supply chain has been 

significantly affected and specifically the rural areas, as it was confirmed 

to be more affected than urban areas. This emphasizes the importance 

of dedicated programs and initiatives to eradicate hunger in all countries. 

Despite the significant improvement in the agricultural production levels 

in many countries, and the remarkable progress made by international 

organizations and national governments to reduce the disparity in 

agricultural production rates around the world, the current situation 

highlighted the importance of seeking progress to eradicate hunger, 

and closing the gaps in order to achieve the sustainable development 

goals represented in all forms of malnutrition, by 2030. The Covid-19 

repercussions on the food security will be overcome by solidarity of 

countries and governments in order to enable residents, farmers continue 

to plant, harvest, transport and sell food safely.

Furthermore, the transparency in interaction and cooperation between 

governments and the private sector, local communities, civil society, 

research institutions and international partners, has proved to be highly 

important in facing the arising risks from this unprecedented pandemic. 

Following existing global organizations, such as the Food and Agriculture 

Organization of the United Nations (FAO), the Committee of World 

Food Security, and others to ensure food security. Such entities provide 

discussion platforms, indicative tools, enhance stability and transparency, 

as well as strengthening the social protection mechanisms which will in 

order help protect the vulnerable farmers and rural area residents.  Let 

us come together and help one another to overcome this crisis, bearing 

in mind the United Nations Secretary –General, Antonio Guterres’ call 

before the pandemic for a Food Systems Summit in 2021 with the aim of 

enhancing food security and environmental sustainability.

Dr. Abdelouahhab Zaid, Prof.

Secretary General

Khalifa International Award for Date Palm and Agricultural Innovation
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Optimising spray 
technology in date palms 
for the management 
of date palm mite in 
commercial orchards

De Waal, J. Y.
Corteva AgriScience, South Africa

jeanne.dewaal@corteva.com

Botes, A. P.
(PTY) Ltd., South Africa

Introduction
The date palm tree (Phoenix 

dactylifera L.) is attacked by 

several insect and mite species.  

The damage caused by some 

of these pest species can lead 

to significant crop losses if 

not controlled.  Sustainable 

management of these pests 

relies on an integrated approach 

whereby biological control 

options should be integrated 

with cultural control practices 

and chemical control products 

where necessary.  

The method of chemical product 

application can be detrimental 

to the success of an application 

if the correct spraying 
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equipment and method is not 

used.  Wrongful application of 

chemical products will lead to 

poor spray coverage of target 

sites and product wastage if run-

off occurs.  This could not only 

lead to economic crop losses 

but also sub-lethal exposure 

of active ingredients for pests 

and to resistance development.  

Optimising spray deposition on 

target areas of trees is therefore 

an essential requirement for 

effective pest management.  

Raoiella indica, commonly 

known as the red palm mite, is 

a species of mite belonging to 

the family Tenuipalpidae (Pena 

et al., 2012). A pest of several 

species of palm in numerous 

countries, recently also 

including South Africa.  These 

mites are known to feed on 

the leaves of date palm trees.  

Control options are still being 

investigated locally, taking key 

lessons learned from other date 

production countries where the 

pest has been established for 

many years into consideration.  

Imperative to the success of the 

development of an appropriate 

control strategy to manage 

this pest, is the optimisation 

of spraying equipment to 

ensure that whatever product 

is applied, the target site is 

reached and protected to ensure 

that economic damages do not 

occur and that trees can reach 

their full production potential.  

Research regarding the 

optimisation of spray deposition 

in date orchards is of utmost 

importance. A variety of 

methods can be used to assess 

spray coverage, including water-

sensitive paper and chemical 

residue recovery techniques 

(Holownicki et al., 2002). 

Adding a fluorescent dye to 

spray mixtures, followed by 

visualisation under a black light 

(Furness et al., 2006) has also 

proven to be an easy and effective 

method to better understand the 

three-dimensional deposition 

obtained on target sites of crops.  

Red Palm Mite infestation on date palm leaves
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The overall objective of the 

presented study was therefore to 

contribute to the aforementioned 

research field by an evaluation 

of different commonly used 

spraying techniques aimed at 

the control of red palm mite.  

Different spraying volumes were 

tested and the effect of the 

addition of an organosilicone 

adjuvant was also tested. 

Furthermore, different miticides 

were tested in the field for the 

knockout effect of red palm mite 

using the selected commercial 

spraying approach identified 

during the first round of the trial. 

Materials and Methods

Trial Site

Both trials were carried out in 

January 2020 in a non-bearing 

Medjool orchard at Klein Pella 

Farms, Karsten Bdy., located 

just outside of Pofadder in the 

Northern Cape, South Africa. The 

trees were 3 years old with 8 m 

between trees in a row and 9.9 

m between rows. Trees were 4 

m tall at the time of application 

mid-summer.  Three trees were 

sprayed from both sides for 

each of the different treatments 

with two buffer trees separating 

treatments to avoid spraying 

drift. The last treatment was 

sprayed differently in that the tree 

was sprayed from all four sides 

where tractors followed a criss-

cross grid pattern in the orchard 

when spraying.  Middle trees 

were selected as data trees for 

evaluations where specific leaves 

were marked and checked at the 

decided check intervals using 

described methods of evaluation. 

Spray Deposition Trial

The aim of the spray deposition 

trial was to compare two 

different spraying machines 

calibrated at different spraying 

volumes and to investigate 

whether the addition of a 

non-ionic adjuvant increased 

coverage on date palm tree 

leaves. 

Analysis of spray deposition on date palm leaves using black lights after fluorescent 

pigment was added to spraying volume the morning of trial. The analysis was done 

at night when it was dark and fluorescent dye could be clearly seen on foliage. 
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Fluorescent Pigment

Fluorescent pigment was added 

to the spraying solution for the 

fluorescent trial applications 

conducted on 11 January 2020. 

The trial was conducted during 

the morning and the product 

was left to dry during the 

afternoon.  Evaluations were 

done the same evening using 

black lights.  Leaves at the top, 

middle and bottom of trees were 

inspected as well as leaves on 

the outer and inner side of trees. 

Four people were present on the 

evening of application and were 

each asked to give an overall 

impression scale rating of leaf 

deposition ranging from 0-10 

(0=no coverage; 10=excellent). 

Ratings were averaged for the 

analysis. 

Spraying Equipment

The Cima™ T55 sprayer was 

fitted with an Avo-Mac head and 

calibrated at the different tested 

spraying volumes (500, 750 and 

1000L/Ha) for the fluorescent 

trial as described in Table 1.  

The tractor speed was 3 km/h. 

Spraying outlets were adjusted 

to ensure that all areas of the 

tree was covered during the 

application. A Nobili™ Sprayer 

was also tested which was fitted 

with a flash spray hand spray 

gun to simulate a more directed 

drench application aimed at 

target sites only. This spray 

was hand-operated and the 

spray operator was stationary 

during the time of application.  

The water volume applied 

for the handheld applications 

was approximately 1200 L/Ha 

but was subject to the person 

applying the product.

Treatment Treatment Spraying Volume Spraying Machine

1 Water + Pigment 500 L/Ha Cima™ T55 + Avo-Mac

2 Water + Pigment + Solitaire 500 L/Ha Cima™ T55 + Avo-Mac

3 Water + Pigment 750 L/Ha Cima™ T55 + Avo-Mac

4 Water + Pigment + Solitaire 750 L/Ha Cima™ T55 + Avo-Mac

5 Water + Pigment 1000 L/Ha Cima™ T55 + Avo-Mac

6 Water + Pigment + Solitaire 1000 L/Ha Cima™ T55 + Avo-Mac

7 Water + Pigment N/A Nobili™ + hand spray gun

8 Water + Pigment + Solitaire N/A Nobili™ + hand spray gun

9 Water + Pigment + Solitaire 750 L/Ha*- criss cross Cima™ T55 + Avo-Mac 

*Tree was sprayed from all sides for treatment 9 as part of a criss-cross spray

Table 1. Treatments applied as 

part of a spray deposition trial 

evaluating different methods 

of application and whether 

the addition of an adjuvant will 

increase coverage on date palm 

tree leaves. 

CHEMICAL CONTROL 
OPTIONS

As the pest was only recently 

reported from local orchards, no 

product is currently registered 

for commercial use on date palm 

trees in Southern Africa. The aim 

of the second trial was therefore 

to do a small-scale field test to 

evaluate some of the miticides 

which are available locally 

and determine if any of these 

products should be considered 

for further formal trials.  All 

products were applied using the 

Cima™ T55 sprayer which was 

fitted with an Avo-Mac head 

and calibrated at 750 L/Ha 

which was identified in the first 

experiment as a water volume 

which resulted in good coverage 

of date palm tree leaves. The 

trial was conducted during the 

morning of 12 January 2020 with 

no air movement and moderate 

temperatures <30ºC.  The non-

ionic adjuvant Solitaire™ was 

also added to the spraying 

solution to further ensure good 

deposition on leaves. Treatments 

are summarized in Table 2. Pre-

application infestation was 

determined by doing a pre-

count on 3 leaves per data 

trees scoring leaf infestation 

on a level of 0-10 (0=clean; 
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The Cima™ T55 spraying machine fixed with a Avo Mac fitting spraying to one side as part of the trial application.

The Cima™ T55 spraying machine fixed with a Avo Mac fitting
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10=heavily infested).  Seven 

days post-application a follow 

up evaluation was done using 

the same scale rating. Three 

leaves were also removed from 

data trees which were taken 

back to the laboratory where 

they were examined under the 

microscope to determine the 

amount of adults vs nymphs vs 

eggs for each of the different 

treatments.

Treatment Product Name
Active Ingredient Concentration 

(g ai/L)
Rate (ml/100)

1 Lesson™ 50 EC* fenpyroximate 50 g ai/L 150 ml/100L

2 Crystal™ 550 SC* fenbutanin oxide 550 g/L 55 ml/100L

3
Envidor™ 240 SC + Biomectin™ 

18 EC*
spirodiclofen  240 g/L + 

abamectin 18 g/L
15 + 60 ml/100L

4
Smite™ 100 SC + Biomectin™ 18  

EC*
Etoxazole 100 g/L + abamectin 

18 g/L
50 + 60 ml/100L

5 Untreated Control Untreated Control N/A

*Solitaire™ was added to all treatments at 50ml/100L.

Table 2. Chemical control options 

tested for the control of red palm 

mite on date palm trees which 

was applied on 12 January 2020 

in a spraying volume of 750L/Ha 

using Cima™ T55 sprayers fitted 

with an Avo-Mac spraying head. 

Results and Discussion

Spray Deposition Trial

Red palm mites are known to feed 

on date palm leaves.  Deposition 

level differed amongst 

treatments and clear visual 

differences were evident on the 

night of evaluation using black 

lights.  In general, the deposition 

was better on the lower leaves 

andon the outside of trees as 

opposed to leaves at the top 

part of the tree and on the inside 

of canopies.  Droplet sizes also 

differed between treatments, 

with smaller droplets recorded 

for the venturi sprayer vs the 

handgun application where 

droplets were much larger.  This 

observation can be attributed 

to venturi atomisation.  Droplets 

were recovered from both sides 

of the leaves for all treatments.  

There were many instances 

where leaves lapped over each 

other at the time of application 

which acted as a physical barrier 

for some sections of leaves 

resulting in strips on leaves not 

showing droplets.  Based on the 

visual assessment carried out 

in the orchard during the night 

of the evaluation, Treatment 9 

proved to be the best treatment 

in terms of the number of 

droplets recovered on foliage 

on both sides of leaves and 

all heights of the tree. For this 

treatment trees were sprayed 

from all directions which further 

aided in droplet distribution 

around trees. It is speculated that 

an even better level of deposition 

would have been recorded if 

trees were sprayed from all sides 

for the other applications also 

where trees were sprayed from 

only two sides. It was therefore 

decided to use 750 L/Ha as 

the identified spraying volume 

for the next follow-up trial to 

test different products for the 

control of red palm mite.  The 

Cima™ sprayer was very versatile 

and easy to adjust according to 

the target site on the tree and 

the calibration required.  Nozzles 

can be adjusted to aim in the 

required direction and height 

into trees. Other sprayers should 

also be tested in future and 

this specific trial evaluated only 

spraying equipment which was 

already available on farm on the 

day of application.  

The use of a non-ionic wetter 

also made a big difference and 

droplets were better spread 
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over leaves which created 

a very good impression 

regarding coverage vs 

treatments where only water 

and pigment were used.  For 

this reason, it was decided to 

add Solitaire™ adjuvant to all 

chemical control treatments 

for the second part of the trial. 

Future research could also 

investigate the use of different 

types of adjuvants to further 

improve droplet distribution on 

leaves.  Date palm leaves are 

known to have a waxy surface 

which can hamper the efficacy 

of sprays if too much spraying 

volume is applied.  Run-off in 

this specific trial was observed 

for the 1000 L/Ha treatments 

where product was also visible 

during the evening application 

using black lights.  Course 

droplets which congregated 

on certain areas on leaves were 

clearly visible and product was 

also seen on ground surface 

of orchard floor where high 

volumes (1000 L/Ha) was 

applied. 

Spray deposition on leaves after being treated with 500 L/Ha 

of spraying mixture using Cima™ T55 sprayers fitted with an 

Avo-Mac spraying head. Droplets were clearly visible during 

the application at night using black lights.  Very few leaves 

showed good coverage on top and bottom of leaves for 

bottom and top section of trees. 

Date palm leaves treated with 500L/Ha of spraying 

volume with an added adjuvant Solitaire™ using Cima™ T55 

sprayers fitted with an Avo-Mac spraying head. Droplets 

were clearly visible during the application at night using 

black lights.  The adjuvant aided in droplet distribution 

over waxy surfaces of leaves. 
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Date palm leaves treated with 750 L/Ha of spraying volume 

using Cima™ T55 sprayers fitted with an Avo-Mac spraying 

head. Droplets were clearly visible during the application 

at night using black lights. Droplets were recorded on both 

sides of leaves and leaves on bottom of trees and top of trees 

showed coverage. 

Date Palm Leaves treated with 750 L/Ha of spraying volume 

with an added adjuvant Solitaire™ using Cima™ T55 sprayers 

fitted with an Avo-Mac spraying head. Droplets were clearly 

visible during the application at night using black lights. The 

adjuvant aided in droplet distribution over waxy surfaces of 

leaves. 
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Spray deposition on leaves after being treated with 1000 L/Ha 

of spraying mixture using Cima™ T55 sprayers fitted with an 

Avo-Mac spraying head. Droplets were clearly visible during 
the application at night using black lights.  Run off and course 

droplets were clearly visible on leaves. Leaves at top and 

bottom of trees had spraying droplets and droplets was also 

evident on orchard floor for this treatment. 

Spray deposition on leaves after being treated with 1000 L/Ha 

of spraying mixture plus an adjuvant Solitaire™ using Cima™ 

T55 sprayers fitted with an Avo-Mac spraying head. Droplets 
were clearly visible during the application at night using black 

lights.  The adjuvant aided in droplet distribution over waxy 

surfaces of leaves. 
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Spray deposition on leaves after being 

treated with 750 L/Ha of spraying 

mixture plus an adjuvant Solitaire™ using 

Cima™ T55 sprayers fitted with an Avo-

Mac spraying head sprayed from all four 

sides of the trees using a grid spraying 

pattern in orchard during application. 

Droplets were clearly visible during the 

application at night using black lights.

Spray deposition visible on leaves 

after being treated with handguns. 

Droplets were clearly visible during 

the application at night using black 

lights.  Sprays were manually directed 

at leaves and droplets were therefore 

recovered from both top and bottom 

of trees and on both sides of leaves. 

Spray deposition on leaves after being 

treated with handguns with an added 

adjuvant Solitaire™. Droplets were 

clearly visible during the application at 

night using black lights. The adjuvant 

aided in droplet distribution over waxy 

surfaces of leaves. 
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Treatment Treatment Eggs Nymphs Adults

1 Lesson™ + Solitaire™ 6 2 1

2 Crystal™ + Solitaire™ 4 0 0

3 Envidor™ + Biomectin™ 9 2 2

4 Smite™ + Biomectin™ 21 2 1

5 Untreated Control 30 11 5

Untreated control 7 days after application of trial.

CHEMICAL CONTROL 
TRIAL

It was clear from the results 

that all tested products affected 

red palm mite. Lesson™ 50 EC 

(fenpyroximate) and Crystal™ 

550 SC (fenbutanin oxide) proved 

to be the most effective product 

and seemed to have cleaned 

leaves from all eggs, larvae and 

adult mites after 7 days.  The 

mixture between Envidor™ 240 

SC (spirodiclofen) + Biomectin™ 

18 EC (abamectin) and Smite™ 

100 SC (etoxazole) + Biomectin™ 

18  EC (abamectin) also had an 

effect to some degree but live 

mites, larvae and adults were still 

recorded on leaves seven days 

after application.  It is speculated 

that the level of control for these 

two treatments could maybe 

have improved if a second 

evaluation was done a few 

days later as products such as 

Smite™ (etoxazole) and Envidor™ 

(spirodiclofen) are better at 

breaking a life cycle and do not 

have the best knockout action on 

adults, however it was expected 

that the Biomectin™ (abamectin) 

would help to eradicate adults.  

Table 3. Number of eggs, nymphs 

and adults recorded in two infested 

patches per treatment on leaves 

removed from field treatment 7 

days after applications.

It would be interesting to further 

evaluate the trial over time to 

determine the residual action 

of products and to evaluate 

the difference between a single 

and a second application in the 

next experiment.  Further work 

could also be aimed at better 

understanding the advantages of 

following an integrated approach 

to red palm mite control, whereby 

biological control options should 

be integrated with cultural control 

practices and selected chemistry.  

As this is a new pest in Southern 

Africa, a lot of formal research still 

needs to be conducted to obtain 

a formal registration.  Selected 

products also need to adhere 

to export requirements and be 

within supermarket preferences 

regarding residues and selectivity.  

Conclusion

The study conclusively illustrated 

the required water volume and 

application method to ensure 

adequate coverage of date palm 

leaves when spraying products 

for the management of red palm 

mite.  It furthermore highlighted 

the importance of using suitable 

adjuvants to further increase 

deposition rate on target leaf 

sites.  Results also showed that 

some products seemed to be 

more effective than other tested 

products for the management 

of red palm mite.  Further work 

is required to obtain an even 

better understanding of product 
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Smite™ + Biomectin™ seven days after application.

Crystal™ + Solitaire™ seven days after application.

Lesson™ + Solitaire™ seven days after application.

Envidor™ + Biomectin™ seven days after application.

efficacy and to evaluate the 

timing of application, amount 

of treatments required for 

long term control.  This study 

demonstrated which application 

options could be considered in 

future for formal registration 

trials and which application 

method would ensure the best 

coverage of target sites.  
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Abstract

The use of inflorescence tissues 

is the only effective way for in 

vitro multiplication in the case 

of rare or selected date palm 

genotypes that have no more 

offshoots. To this end, two sets 

of hormonal combinations, one 

predominantly auxinic and the 

other cytokinins-dominant, 

were tested in six selected date 

palm genotypes, presumed 

resistant to Bayoud disease 

and bearing good fruit quality. 

Our findings have shown that 



19

use of cytokinins-dominant 

media had induced different 

behaviors according to the 

studied genotypes. In addition, 

several types of responses were 

observed on different tested 

culture media. In most cases, 

inflorescence explants showed 

a multiplication of floral pieces, 

the development of roots or 

vitrified tissues. Interestingly, 

vegetative buds were obtained 

in INRA-J genotype on culture 

medium containing 0.5 

mg.l-1 of Naphthaleneacetic 

acid (NAA), 1 mg.l-1 of 

6-Benzylaminopurine (BA) and 

1 mg.l-1 of 2-isopentenyladenine 

(2iP). These shoot buds were 

successfully multiplied on half 

strength Murashige and Skoog 

(MS/2) medium fortified with 

same hormonal combination 

diluted 2.5 times. Elongation and 

rooting of shoots were achieved 

on MS/2 hormones-free culture 

medium. Well-acclimatized 

plants were produced for the 

first time in this selected date 

palm genotype.    

On the other hand, results from 

the second experiment showed 

that the use of auxins-dominant 

culture media was averse to 

the growth and development 

of inflorescence tissues of 

studied genotypes. In fact, only 

a development of carpels was 

obtained in the case of INRA-K4 

genotype. After three months 

of in vitro culture, all explants 

begun to turn brown and died. 

The developed protocol will 

provide an alternative approach 

for large-scale multiplication 

and successful establishment 

of genetically stable plants 

from rare or selected date palm 

genotypes.

 

Keywords: Floral explants, 

in vitro multiplication, 

organogenesis, hormonal 

balance, auxins, cytokinins. 

INTRODUCTION

Date palm (Phoenix dactylifera 

L.) is a socio-economically 

important crop in the Middle

East and North Africa and a major 

contributor to food security 

in arid regions of the world 

(Hazzouri et al. 2020). The palm 

tree is well adapted to desert 

environments characterized 

by extreme temperatures and 

water shortage, both in quantity 

and quality, due to scarcity of 

rainfall (Gantait et al. 2018; Al-

Yahyai and Manickavasagan 

2012). World production of dates 

is approximately 8.5 million 

metric tons corresponding to 

a cultivated area of about 1.4 

million hectares (FAO 2016). 

Moroccan palm groves are 

suffering from a serious disease 

due to Fusarium oxysporum fsp. 

albedenis commonly named 

Bayoud disease. More than 2/3 

of Moroccan date palm trees 

have been devastated by this 

disease and still threat the most 

famous commercial cultivars as 

Mejhool, Boufeggous, Bouskri, 

etc... Hence, the rehabilitation 

of ancient palm groves should 

be done by planting selected 

Bayoud resistant plant 

material. Furthermore, the 

Moroccan agricultural strategy 

recommends that the date palm 

planting program in new areas 

should be done by planting a mix 

of cultivars that must contain 

resistant genotypes to Bayoud 

disease (Anonymous 2020). 

However, in the case of some 

rare or select genotypes, limited 

numbers of available offshoots 

hampers their micropropagation.  

In fact, such genotypes are usually 

represented by limited numbers 

of palm trees. Hence, few plant 

material (shoot tips explants) is 

available for development of their 

micropropagation protocols. 

In such situations, the use of 

inflorescence tissues remains 

the only way to launch in vitro 

multiplication of those genotypes 

(Abahmane 2020a). In addition, 

the use of this technique permits 

to preserve the donor palm trees 

especially when rare genotypes 

are used. The plant material is also 

abundant, produced every year 

and free from internal bacterial 

contaminants usually associated 

with shoot tips-derived explants 

(Abahmane 2017). During last 

decades, interesting research 

works related to this technique 

have been published worldwide 

(Abahmane 2020a; 2013; Zayed 

et al. 2020; Solangi et al. 2020; 

Masmoudi-Allouche et al. 2019; 

Ibrahim 2018; Al-Najm et al. 2018; 

Abul-Soad et al. 2017; Khokhar 

and Teixeira 2017; Bouguedoura 

et al. 2017; Zayed and Abd Elbar 

2015).  Researches in this field 

have permitted to produce plants 

from several genotypes and some 

of them have been transferred to 

soil many years ago (Abahmane 

2013, 2005; Jatoi et al. 2015). 

However, more research works 
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must be undertaken before 

routinely use of this technique in 

a commercial level for date palm 

mass propagation.

In vitro clonal propagation is an 

effective and efficient alternative 

for conventional vegetative 

propagation to ensure rapid 

multiplication and establishment 

of true-to-type plants of elite 

cultivars (Georgieva et al. 2016).  

The success of micropropagation 

technique depends upon the 

use of growth regulators in the 

culture medium. Indeed, growth 

regulators are known to regulate 

cell division, tissue growth 

and developmental processes. 

Therefore, they are considered 

the key factors in initiating 

the process of regeneration in 

tissue culture. Furthermore, an 

interactive balance of auxins 

and cytokinins controlled the in 

vitro growth and differentiation 

response in plant tissues 

(Sharma 2017; Jennifer et al., 

2010). Jasim (2002) reported 

that the cytokinin-to-auxin ratio 

determines the growth direction 

of cells. At high cytokinin-

to-auxin ratios, vegetative 

growth was preferred; an 

observation consistent with 

earlier reports (Sudhersan and 

Abu-El-Nil 2004). Besides, 

Fatima et al. (2011) reported 

that combination of auxins and 

cytokinins has been recognized 

long back as potential signaling 

molecules controlling growth 

and development. High levels 

of cytokinins along with low 

levels of auxins synergistically 

affect the cell division and 

in vitro plant regeneration. 

Moreover, synergetic influence 

of BA and NAA was noticed 

in Ruta graveolens L. and 

supplementation of NAA 

amplified the shoot proliferation 

rate when combined to BA 

(Faisal et al., 2018). Hence, the 

effects of some combinations 

of growth regulators (auxins 

and cytokinins) on growth and 

development of inflorescence 

tissues from six selected date 

palm genotypes is studied.

MATERIALS AND 
METHODS

The used plant material consisted 

of floral tissues excised from 6 

selected date palm genotypes 

(INRA-A1, INRA-K, INRA-D, 

INRA-J, INRA-A2 and INRA-I 

that no longer have offshoots. 

These genotypes are maintained 

at Zagora experimental domain 

in the southeast of Morocco. 

The spathes are collected at 

the time of their emergence 

between late February and early 

April (figure 1a). Immediately 

after removing, the basal end 

of the cut spathes was soaked 

in a paraffin bath to prevent 

exogenous contaminants. The 

lengths of the spathes and their 

relative inflorescences ranged 

from 20 to 30 cm and 15 to 25 

cm respectively. 

1. Preparing plant material

 The plant material preparation 

for in vitro introduction is done 

according to the following steps 

(Abahmane 2010):

• The spathes are first soaked 

in an antifungal solution 

containing 3 g.l-1 of mancozan 

(mancozèbe). 

• The spathes are then opened 

under laminar flow hood and 

the pedicels are recuperated 

and soaked again in a 

50% commercial sodium 

hypochlorite solution for 20 

minutes (figure 1b). 

Figure 1.  Plant material from inflorescence tissues used for date palm micropropagation protocols: (a) Emerged inflorescence 

before removing, (b) Plant material disinfection in sodium hypochlorite solution, (c) Inflorescence explants ready to be inoculated 

on culture media, (d) Inflorescence explants transferred on culture media.

a b c d
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• The pedicels are finally rinsed 

three times with sterile distilled 

water, cut into small fragments 

of 1.5 to 2 cm holding at least 2 

to 3 flowers (Figure 1c). 

• After that, obtained explants 

are transferred to culture 

media with different 

combinations of plant growth 

regulators (figure 1d).

2. Culture media

Culture media composition 

for in vitro multiplication of 

inflorescence tissues is presented 

in table 1.

Table 1: Culture medium composition for in vitro culture of inflorescence tissues according to the multiplication 
stages

Media components Starting stage Multiplication and elongation stages

Macro elements Gamborg & Eveileigh (1968) Murashige & Skoog (1962) (1/2 strength)

Micro elements Murashige & Skoog (1962) Murashige & Skoog (1962)

Vitamins Murashige & Skoog (1962) Murashige & Skoog (1962)

Myo-inositol 100 mg.l-1 100 mg.l-1

Adenine 25 mg.l-1 25 mg.l-1

Tyrosine 200 mg.l-1 0

glycine 2 mg.l-1 0

Sucrose 40 g.l-1 30 g.l-1

Agar 8 g.l-1 8 g.l-1

PVP-40 2 g.l-1 0

Table 2: Cytokinins-dominant culture media tested on inflorescence tissues of 3 select genotypes INRA-A1, 
INRA-D and INRA-J (mg/l)

Growth regulators M1 M2 M3 M4

NAA 0.5 0.5 0.5 0.5

2-iP 1.0 1.0 1.0 1.0

BA 0.0 0.5 1.0 2.0

Auxins/Cytokinins 0.5 0.33 0.25 0.17

NAA: Naphthaleneacetic acid – BA: 6-Benzylaminopurine - 2iP: 2-isopentenyladenine

Table 3: Auxins dominant culture media tested on inflorescence tissues of 3 selected genotypes INRA-K, 
INRA-I and INRA-A2 (mg/l)

Growth regulators M5 M6 M7 M8

NOA 0,5 0,5 0,5 0,5

IBA 0,5 0,5 0,5 0,5

BA 0,0 0,1 0,5 1,0

Auxins/ Cytokinins - 10 2 1

NOA : Naphthoxyacetic acid – IBA: Indole-3-butyric acid – BA: 6-Benzylaminopurine

Two sets of plant growth 

regulators combinations, one 

cytokinins-dominant (table 2) 

and the other auxins-dominant 

(table 3) were tested in 6 date 

palm selected genotypes:
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3. Incubation conditions

During the first 6 months of 

incubation, cultured explants 

were incubated under complete 

darkness to avoid polyphenols 

oxidation, which is catalyzed 

under light conditions.  In the 

succeeding stages, explants 

were transferred gradually under 

illuminated conditions with a 

photoperiod of 16 hours a day. 

Light intensity varied from 2 

000 to 5 000 lux illumination 

according to the multiplication 

stage.  The growth room 

temperature was maintained at 

27±1°C during the illuminated 

period and 22±1°C during the 

dark period. Transfer to fresh 

media was done at 4-5 week-

intervals.

4. Experimental design

Experiments were set up in a 

completely randomized design. 

For each treatment, 90 test 

tubes divided into three groups 

(3 repetitions of 30 test tubes) 

were used at the beginning of the 

experiment. Collected data were 

analyzed by using ANOVA with 

two factors (3 genotypes and 4 

growth regulators combinations) 

performed with SPSS 16.0 for 

windows (IBM Software) and 

the means were compared using 

LSD at 5%. 

RESULTS AND 
DISCUSSIONS

Experiment 1: Behavior of date 

palm inflorescence tissues on 

cytokinins-dominant culture media

I. Initiation and evolution of 

vegetative buds

 I.1. Shoot buds formation 

The obtained results revealed 

that various morphogenetic 

transformations, such as root 

formation, multiplication of 

floral pieces, occurred with the 

different types of flower organs. 

After 4 weeks of culture, the 

explants, particularly those 

cultured on media containing a 

high concentration of BA (1 or 

2 mg.l-1), were noted to undergo 

a slight increase in term of size. 

After about 12 weeks of culture, 

white tissue formations were 

observed on the explants. The 

nature and frequency of the 

tissue reactions were noted 

to depend on the type and 

combination of plant growth 

regulators used as well as on the 

studied genotype. Interestingly, 

vegetative buds were obtained 

directly in INRA-J genotype after 

eleven months of cultivation on 

M3 culture medium containing 

0.5 mg.l-1 NAA, 1 mg.l-1 2-iP and 1 

mg.l-1 BA (figure 2a). These buds 

derived from the basal part of 

a floret completely immersed 

in the culture medium. New 

green shoots developed after 

their transfer to light conditions 

on M4 medium containing 0.5 

mg.l-1 NAA, 1 mg.l-1 2-iP and 2 

mg.l-1 BA. Al Najm et al. (2018) 

reported that histological 

examination of swollen floral 

explants showed the formation 

of new parenchymatous cells, 

which caused the explants to 

swell. The newly formed cells are 

small and densely packed which 

is characteristic of meristematic 

cells. According to an earlier 

study, Loutfi and Chlyah (1998) 

reported obtaining vegetative 

buds on a similar culture medium 

containing 2 mg.l-1 of BA.  Similar 

results were reported by Zayed 

et al. (2016) who stated that 

obtained shoots were originated 

from the basal part of the 

pistillate flower mainly from 

some meristematic cells between 

the basal part of the petal and 

the carpel tissues. These zones 

might be more important than 

the other flower organs since 

they represent a store of dormant 

tissues that adequate growth 

regulators can activate. The bud 

sources were the cells exposed 

to the medium. These cells lost 

their differentiation status and 

were redifferentiated by the 

culture medium components. 

The cells then developed and 

grew into buds through the 

same morphogenesis as the 

buds of leaf primordia (Al-Najm 

et al. 2018).

I.2. Shoot multiplication 

After transfer to the M4 medium 

(0.5 mg.l-1 NAA, 1 mg.l-1  2-iP and 2 

mg.l-1 BA), the shoot buds began 

to multiply while producing very 

thick and green leaves (figure 

2b). Attempts to mass propagate 

these shoots were made using 

different culture media. Results 

have shown that culture media 

containing more than 2 mg.l-1 of 

cytokinins causes shoot buds 

vitrification. In contrast, the use 

of auxins-rich media, in order 

to promote the multiplication 

of these buds, has resulted in 

browning of tissues after 10 to 15 

days of cultivation. Consequently, 

media less rich in growth 

regulators NAA (0.5 mg.l-1), 2-iP(1 

mg.l-1), BA(1 mg.l-1) or diluted at 
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1/2.5, 1/5 and 1/10 were tested 

(Abahmane, 2005). Results 

showed that both dilutions 

1/2.5 and 1/5 gave good shoot 

multiplication with normal leaves 

(figure 2c). However, the dilution 

1/2.5 has permitted to sustain 

shoot proliferation throughout 

the multiplication cycles 

compared to 1/5, which induced 

shoot elongation after the second 

multiplication cycle. In addition, 

the dilution 1/10 permitted both 

elongation an early rooting of 

shoots. Similar results were 

reported for shoot multiplication 

of Boufeggous date palm variety 

on MS/2 medium fortified with 

0.5 mg.l-1 IBA and 0,5 mg.l-

1 BA. In the same study, shoot 

multiplication rate increased with 

increasing BA concentration, 

but more hyperhydricity was 

observed (Mazri 2015). Clearly, 

low auxin concentrations in the 

presence of cytokinins stimulated 

the multiplication of adventitious 

buds (Alkhateeb 2008). 

Furthermore, regenerated shoots 

were successfully elongated and 

rooted on plant growth regulator-

free MS/2 culture medium (figure 

2d).

Figure 2. Inflorescence shoot buds evolution: (a) vegetative buds’ formation, (b) formation of first green and thick leaves, (c) 

Normal shoot buds’ multiplication and (d) shoot elongation and rooting.                                                        

a b c d

I.3. Plantlets acclimatization

The regenerated plantlets were 

transferred in plastic bags under 

greenhouse conditions. The 

substrate consisted in a mixture 

of peat moss and small gravel 

at equal volumes (v/v). The 

temperature under greenhouse 

was maintained at 28 ± 2°C by 

using heat pumps. The relative 

humidity was maintained at 

70% by using a fog system. 

To increase relative humidity 

around the newly transferred 

plantlets, a micro-tunnel covered 

by transparent plastic was used. 

Every 2 to 3 days, plantlets 

were sprayed with a fungicide 

(Pelt 44) to prevent crown 

and leaves rots (Abahmane 

2020b; 2017).  After 3 months 

of acclimatization, the survival 

rate of plantlets was about 82%. 

Hundreds of well-acclimatized 

plantlets were produced for the 

first time in this select genotype 

and will be used for further 

researches on field behaviour in 

different Moroccan oases. 

II. Multiplication of floral pieces

The proliferation of floral pieces 

(Figure 4a) was a remarkable 

reaction on this type of culture 

media. Results showed that Figure 3: well-acclimatized plantlets of INRA-J select genotypes under glasshouse
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M3 and M4 culture media are 

the most favorable to this 

type of behavior. Statistical 

analysis of the results revealed 

significant differences (p<0.01) 

between the four culture media. 

This showed clearly that the 

multiplication of floral pieces 

was favored by the presence of 

BA in a concentration range of 

1 to 2 mg.l-1. Indeed, cytokinins 

are known for their stimulation 

of cell divisions (Ashraf et al. 

2014). Similar results have been 

reported by several authors. In 

fact, Drira and Benbadis (1985) 

have reported a proliferation 

of very short floral pieces on 

explants excised from immature 

inflorescences and grown on 

a culture medium containing 1 

mg.l-1 of BA and 1 mg.l-1 of IBA. 

Similar results were also reported 

by Loutfi and Chlyah (1998) 

on plant material excised from 

aged inflorescences and grown 

on culture media with auxins/

cytokinins ratios below 1.

Collected data on the 

multiplication of floral pieces 

showed that regardless of the 

growing culture medium, the 

genotype INRA-A1 showed the 

maximum response. In fact, the 

average percentages of these 

responses were 4.4, 2.4 and 

0.6% respectively for clones 

INRA-A1, INRA-J and INRA-D. 

The differences between the 

three genotypes were significant 

at p<0.01. This genotype effect 

on tissues response in vitro 

has been reported in many 

species including date palm 

(Eshraghi et al. 2005; Ribeiro 

and Teixeira 2017; Al-Khayri 

and Al-Bahrany 2004; Naranjo 

et al. 2016). In addition, Abul 

Soad et al. (2017) reported that 

variation found among different 

genotypes tested indicated 

that the establishment medium 

composition, spikelet age and 

genotype were the factors found 

to control tissue reactions from 

floral buds. 

III. Root development  

Root development (Figure 4b) 

was observed on all tested culture 

media. Although the M1 medium 

devoid of BA showed the highest 

percentage of root formation, 

no significant differences were 

observed between the different 

culture media. Indeed, root 

development is often reported 

in the literature associated to 

date palm propagation from 

floral material (Ribeiro et al. 

2020; Loutfi 1989; Drira 1985). 

This confirms the hypothesis of 

a probable richness of this kind 

of plant material in endogenous 

hormones especially in auxins 

so that the exogenous intakes 

have not had any significant 

effects on this phenomenon 

(Zayed et al. 2016). Furthermore, 

Drira (1985) reported that root 

formation occurs in all stages of 

cultivated floral tissues and more 

specifically on NAA-containing 

media at concentrations between 

0.5 and 3 mg.l-1. In addition, 

Branton and Blake (1989) 

reported that rhizogenesis might 

occur even in the presence of 

low levels of NAA (0.1 mg.l-1) in 

the absence of BA. Furthermore, 

root formation was noticed in 

all studied genotypes and no 

significant differences have been 

observed between the three 

genotypes. The development 

of roots on floral tissues is 

probably related, in addition to 

the hormonal balance, to the 

advanced physiological stage 

of the tissues when they are 

introduced in vitro (Mirani et al. 

2019).

IV. Tissues vitrification

The in vitro response of 

some explants has showed 

development of new tissues 

that grow fast. However, these 

tissues showed a very marked 

vitrification that is characterized 

by hyperhydrate and succulence 

of their tissues (figure 4c). 

Explants that showed this type 

of reaction began to brown 

and necrotize very early before 

they were even transferred 

to light. This phenomenon is 

found in the four tested culture 

media without any significant 

differences between them. 

Indeed, hyperhydricity (or 

vitrification) is a fundamental 

physiological disorder in 

date palm micropropagation. 

It generally results from 

several factors including 

use of liquid media, use of 

high concentrations of plant 

hormones and/ or ammonium 

ions, presence of high humidity 

levels and gases, particularly, 

ethylene inside culture tubes 

(Alkhateeb 2008; Bougerfaoui 

and Zaid 1993). Other factors 

have been ascribed as being 

responsible for hyperhydricity, 

which are related to the explant, 

culture vessel and culture 

environment in general (El-

Dawayati and Zayed 2017).
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Moreover, and regardless of 

the used culture medium, the 

development of vitrified tissues is 

very marked in INRA-J compared 

to the other genotypes. In fact, 

statistical analysis (p<0.05) has 

revealed significant differences 

between the three genotypes.

V. Browning of explants

Depending on culture medium, 

the browning percentages of 

explants varied widely. The 

highest percentages were 

observed on M1 (34%) and M2 

(10%) culture media. Significant 

differences (p<0.001) were 

observed between the four 

culture media. However, among 

tested genotypes, INRA-A1 

was the most sensitive to 

this phenomenon. Hence, 

after the third transfer to 

M1 culture medium, 50% of 

explants were eliminated due 

to intense browning. For the 

other genotypes, browning 

percentages were 30% and 20% 

respectively for INRA-J and 

INRA-D. This phenomenon results 

from physiological changes 

within the cultured tissues that 

lead to gradual browning and 

eventual death of tissues. The 

browning appears due to the 

oxidation of phenols within the 

tissues. Tissue browning is a 

problem frequently observed 

during in vitro establishment 

of explants from woody plants 

(Alkhateeb 2008).

Experiment 2: Behavior of date 

palm inflorescence tissues on 

auxins-dominant culture media

I. Tissue growth

The obtained responses on 

tested culture media during this 

second study were related to 

the growth of different parts of 

the cultured explants. Indeed, 

the INRA-K genotype explants 

showed thickening of the 

pedicels without showing any 

swelling. This type of reaction 

began, in all growing media, in 

the second month of culture 

and reached its maximum after 

three months. Regarding the 

growth of the petals, INRA-K 

was the only genotype to show 

this type of reaction. The most 

favorable media were M5 (17.5%) 

and M6 (12%) while in the other 

culture media M7 and M8, these 

percentages were quite low and 

were respectively 2.3% and 7.6%. 

In addition, most of cultured 

explants showed a development 

of carpels (figure 4d). Statistical 

analysis revealed a significant 

effect of culture media (p<0.05) 

and a highly significant effect 

(p<0.001) of the genotype on 

the growth of carpels. In this 

same genotype, the percentages 

of carpels development are 

higher in M6 culture medium 

(26%) and M5 (36%) containing 

respectively, 0.1 and 0 mg.l-1 of 

BA. The development of carpels 

appears to be favored by the 

auxins/cytokinins ratios in favor 

of auxins (Ghoulam 1992). The 

same phenomenon has been 

reported by Bakry et al. (1985) in 

banana tree. In the others media 

(M7 and M8) with higher levels 

of BA (0.5 and 1 mg.l-1), these 

percentages are in the range of 

4 and 15%, respectively. 

II. Browning of tissues

After the first month of culture, 

the explant florets of INRA-A2 

Figure 4.  Types of inflorescence explants reactions in vitro: (a) Floral pieces multiplication, (b) Root formation, (c) formation of 

vitrified tissues, (d) Carpels development.                                        

a b c d
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and INRA-I genotypes began 

to turn brown. This browning 

phenomenon has been 

intensified with time. Only the 

INRA-K genotype was spared 

from this problem during the 

first six months of culture. 

The intense browning of floral 

tissues on these culture media 

was probably related to the 

hormonal combination that was 

unfavorable to their growth 

and development. In addition 

to the Auxins/Cytokinins ratios, 

the nature of the used growth 

regulators has probably a 

negative effect on tissue growth. 

Hence, in a previous experiment 

Loutfi (1989) has reported that 

use of NOA-containing culture 

media at concentrations of 1 mg.l-

1 resulted in the degeneration of 

50% of explants in few weeks. 

In fact, after two months of 

culture, 60% and 70% of the 

explants were already eliminated 

respectively in INRA-A2 and 

INRA-I genotypes. After five 

months of cultivation, almost 

all of the explants of these two 

genotypes were eliminated.

CONCLUSION

Meristems that would normally 

predestine to produce flowers 

or floral parts can be induced 

to give vegetative shoots in 

vitro. The type and appropriate 

concentration of plant growth 

regulators is essential for success 

of the reversion process. In the 

present study, obtained results 

showed that a combination 

of auxins and cytokinins was 

essential for normal growth 

and development of date palm 

inflorescence tissues. Moreover, 

a hormonal balance in favor of 

cytokinins seems to be suitable 

for shoot bud initiation from 

relatively mature floral explants. 

Indeed, vegetative buds were 

obtained in INRA-J genotype 

on culture medium containing 

0.5 mg.l-1 NAA, 1 mg.l-1 2-iP 

and 1 mg.l-1 BA. Reduction of 

growth regulator concentrations 

was effective in stimulating 

shoot multiplication. Complete 

plantlets were produced on 

growth regulators-free MS/2 

medium and were successfully 

acclimatized under glasshouse 

conditions. Hundreds of well-

acclimatized plants were 

produced for the first time in 

INRA-J selected genotype by 

using inflorescence tissues. 

REFERENCES

• Abahmane L. 2020a. Means 

of Date Palm (Phoenix 

dactylifera L.) Propagation. In: 

Bolduc B. (Editor) Date Palm: 

Composition, Cultivation 

and Uses. Nova Science 

Publishers, Inc., New York, pp: 

1-60.

• Abahmane L. 2020b. A 

comparative study between 

temporary immersion system 

and semi-solid cultures on 

shoot multiplication and 

plantlets production of two 

Moroccan date palm (Phoenix 

dactylifera L.) varieties 

in vitro. Notulae Scientia 

Biologicae 12(2):277-288. 

• Abahmane, L. 2017. 

Cultivar-Dependent Direct 

Organogenesis of Date Palm 

from Shoot Tip Explants. 

In:  Al-Khayri J.M., Jain S.M., 

and Johnson D.V. (editors) 

Date Palm Biotechnology 

Protocols, Methods in 

Molecular Biology, volume 

1637, New York, Humana 

Press, pp: 3-15.

• Abahmane L. 2013. Recent 

achievements in date palm 

(Phoenix dactylifera L.) 

micropropagation from 

inflorescence tissues. 

Emirates Journal of Food and 

Agriculture 25(11):863-874. 

• Abahmane L. 2011. Date 

palm micropropagation via 

organogenesis. In: Jain, S. M., 

Al- Khayri J. M., and Johnson 

D.V. (editors) Date Palm 

Biotechnology, Dordrecht, 

Springer, pp:69-90.

• Abahmane L. 2010. Date 

palm (Phoenix dactylifera 

L.) micropropagation from 

inflorescence tissues by 

using somatic embryogenesis 

technique. Acta Hort. 

882:827-832.

• Abahmane L. 2005. Date 

palm (Phœnix dactylifera 

L.) micropropagation from 

inflorescence tissues: an 

efficient tool to preserve rare 

genotypes. Al Awamia 113:49-

60.

• Abul-Soad A.A., Emara K.S., 

Abdallah A.S. and Mahdi S.M. 

2017. Somatic embryogenesis 

in Phoenix dactylifera L. using 

floral bud explants. Acta 

Hort. 1187:13-28. doi:10.17660/

ActaHortic.2017.1187.2.

• Alkhateeb A.A. 2008. The 

Problems Facing the Use 

of Tissue Culture Technique 

in Date Palm (Phoenix 

dactylifera L.). Scientific 



27

Journal of King Faisal 

University (Basic and Applied 

Sciences) 9(2):85-104.

• Al-Khayri J.M., AL-Bahrany A. 

2004. Genotype-dependent 

in vitro response of date 

palm (Phoenix dactylifera 

L.) cultivars to silver nitrate. 

Scientia Horticulturae 

99(2):153-162. doi:10.1016/

S0304-4238(03)00091-8.

• Al-Najm A., Brauer S., 

Trethowan R., Ahmad N. 

2018. Optimization of in vitro 

micropropagation of several 

date palm cultivars. Australian 

Journal of Crop Science 

12(12):1937-1949. doi:10.21475/

ajcs.18.12.12.p1267.

• Al-Yahyai, R. and 

Manickavasagan, A. 2012. 

An overview of date palm. 

In: Manickavasagan, A., 

Mohamed E.M. and Sukumar 

E. (editors) Dates: Production, 

Processing, Food, and 

Medicinal Values, Boca Raton, 

CRC Press, pp: 3-11. 

• Anonymous 2020. Moroccan 

Agriculture Ministry. Available 

at: http://www.agriculture.

gov.ma/

•  Ashraf M.F., Maheran A., 

Nurashikin K., Ismanizan I. 

2014. Effect of cytokinin 

types, concentrations and 

their interactions on in 

vitro, shoot regeneration of 

Chlorophytum borivilianum 

Sant. & Fernandez. Electronic 

Journal of Biotechnology 

17(6):275–279. http://

dx.doi.org/10.1016/j.

e jbt .2014.08.004. 

• Bakry F. Lavard-Guignard 

F. Rossignol L. and Demarly 

Y. 1985. Développement de 

pousses végétative à partir de 

la culture in vitro d’explants 

floraux de bananiers Musa sp., 

Musacée Fruits 40(7-8): 459-

465.

• Bougerfaoui M. and Zaid 

A. 1993. Effet de la teneur 

du milieu de culture en 

amoniaque sur la vitrification 

des tissus du palmier dattier 

cultivés in vitro. Al Awamia 

82:177-196.

• Bouguedoura N., Si-Dehbi 

F., Fergani K., Arban A. and 

Chabane D. 2017.  Somatic 

embryogenesis in date palm 

(Phoenix dactylifera L.) 

‘Deglet Nur’ and ‘Takerbucht’ 

cultivars.  The International 

Journal of Plant Reproductive 

Biology 9(1): 43-48. 

doi:10.14787/ijprb.2017 9.1.43-

48.

• Branton R.L. and Blake J. 

1989. Date palm (Phoenix 

dactylifera L.) In: Bajaj Y.P.S. 

(Editor) Biotechnology in 

Agriculture and Foerstry Vol. 

5, Trees II, Springer Verlag 

Berlin Heidelberg, pp: 161-175.

• Drira N. and Benbadis A. 1985. 

Multiplication végétative 

du palmier dattier (Phoenix 

dactylifera L.) par réversion, 

en culture in vitro, d’ébauches 

florales de pieds femelles.   J. 

Plant Physiol. 119: 223-235.  

• Drira N. 1981. Multiplication 

végétative et 

micropropagation du palmier 

dattier (Phoenix dactylifera 

L.) à partir d’organes prélevés 

sur la phase adulte cultivés 

in vitro. Master of science 

dissertation. Faculty of 

Science of Tunis. 130p. 

• Drira N. 1985 Multiplication 

végétative du palmier dattier 

(Phoenix dactylifera L.) par 

les néoformations induites 

en culture in vitro sur des 

organes végétatifs et floraux 

prélevés sur la phase adulte. 

Doctorate dissertation, 

Faculty of Science of Tunis, 

121p.  

• El-Dawayati M.M, Zayed 

Z.E. 2017. Controlling 

Hyperhydricity in Date Palm 

in vitro Culture by Reduced 

Concentration of Nitrate 

Nutrients. In: Al-Khayri J., 

Jain S., Johnson D.V. (editors) 

Date Palm Biotechnology 

Protocols Volume I. Methods 

in Molecular Biology, vol 1637. 

Humana Press, New York, NY. 

https://doi.org/10.1007/978-1-

4939-7156-5_15. 

• Eshraghi P., Zarghani R. 

and Miraldulbaghi M. 2005. 

Somatic embryogenesis 

in two Iranian date palm 

cultivars. Biotechnology 

11 : 1309-1312.

• Faisal M., Naseem A., 

Mohammad A., Alatar A.A., 

Qahtan A.A. 2018. Auxin-

cytokinin synergism in vitro 

for producing genetically 

stable plants of Ruta 

graveolens using shoot tip 

meristems. Saudi Journal of 

Biological Sciences 25: 273-

277. https://doi.org/10.1016/j.

sjbs.2017.09.009. 

• Faostat 2016.  Food and 

Agriculture Organization of 

the United Nations. Available 

at: http://faostat.fao.org/.

Fatima N., Ahmad N. and Anis 

M. 2011. Enhanced in vitro 

regeneration and change in 

photosynthetic pigments, 



THE KHALIFA INTERNATIONAL AWARD FOR DATE PALM AND AGRICULTURAL INNOVATION

biomass and proline content 

in Withania somnifera L. 

(Dunal) induced by copper 

and zinc ions. Plant Physiol. 

Biochem. 49, 1465-1471.

• Gamborg O.L. and Eveleigh 

D. 1968. Culture methods and 

detection of glucanases in 

suspension cultures of wheat 

and barley.  Can. J. Biochem. 

46: 417-421.

• Gantait S., El-Dawayati M.M., 

Panigrahi J., Labrooy C. 

and Verma S.K. 2018.  The 

retrospect and prospect of the 

applications of biotechnology 

in Phoenix dactylifera L. 

Applied Microbiology and 

Biotechnology 102: 8229-

8259. https://doi.org/10.1007/

s00253-018-9232-x. 

• Georgieva L., Tsvetkov I., 

Georgieva M., Kondakova 

V. 2016. New protocol for in 

vitro propagation of berry 

plants by TIS bioreactor. Bulg. 

J. Agric. Sci. 22:745-751.

• Ghoulam C. 1992. 

Observations histologiques 

sur l’organogenèse à partir 

des inflorescences du palmier 

dattier (Phoenix dactylifera 

L.) en culture in vitro. Master 

of science dissertation, Cadi 

Ayyad University, Marrakech, 

35p.

• Hazzouri K.M., Flowers J.M., 

Nelson D., Lemansour A., 

Masmoudi K. and Amiri K.M.A.  

2020. Prospects for the Study 

and Improvement of Abiotic 

Stress Tolerance in Date 

Palms in the Post-genomics 

Era. Frontiers in Plant 

Science 11: 1-13. doi:10.3389/

fpls.2020.00293. 

• Ibrahim K.M. 2018.  Integrating 

Date Palm Biotechnology 

with community, A Review. 

Iraqi Journal of Biotechnology 

17(2): 1-12.

• Jasim A.M. 2002. Budding 

of Date Palm (Phoenix 

dactylifera L.) cv, Barhi in 

vitro. Basrah. Date Palm J. 2 

(1-2): 1-8.

• Jatoi M.A., Abul-Soad A.A., 

Markhand G.S. and Solangi 

N. 2015. Establishment of 

an efficient protocol for 

micropropagation of some 

pakistani cultivars of date 

palm (Phoenix dactylifera 

L.) using novel inflorescence 

explants. Pak. J. Bot., 47(5): 

1921-1927.

• Jennifer K.C., Reflini, Harry E.I., 

Brian P.F., Stephen P.C., Peter 

D.S. 2010. Effects of Picloram 

in Inflorescence Culture of Oil 

Palm. Sumatra Bioscience 5: 

71-78.

• Khokhar M.I., Teixeira Da Silva 

J.A. 2017. Date palm (Phoenix 

dactylifera L.) biotechnology: 

a mini-review. BioTechnologia 

98(2): 153-161.

• Loutfi K. and Chlyah H. 1998. 

Vegetative multiplication 

of date palms from in vitro 

cultured inflorescences: 

effect of some growth 

regulator combinations and 

organogenetic potential of 

various cultivars. Agronomy 

18(8-9): 573-580.

• Loutf K. 1989. Multiplication 

végétative du palmier dattier 

(Phoenix dactylifera L.) à 

partir de la culture in vitro 

d’explants inflorescentiels. 

Master of science dissertation 

Cadi Ayyad University, 

Marrakech 105p. 

• Masmoudi-Allouche F., 

Kriaa W. and Drira N. 2019. 

Staminodes evolution and in 

vitro development innovation 

in date palm (Phoenix 

dactylifera L.). Plant biology 

and pathology 342(5-6): 220-

229

• Mazri, M.A. 2015. Role of 

cytokinins and physical 

state of the culture medium 

to improve in vitro shoot 

multiplication, rooting and 

acclimatization of date 

palm (Phoenix dactylifera 

L.) cv. Boufeggous. J. Plant 

Biochem. Biotechnol. 24: 268-

275. https://doi.org/10.1007/

s13562-014-0267-5.

• Mirani A.A., Teo C.H., Abul-

Soad A.A., Markhand G.S., Jatt 

T., Mirbahar A.A. and Solangi 

N. 2019. Phenotypic reversion 

of somaclonal variants derived 

from inflorescence of date 

palm (Phoenix dactylifera 

L.) in the open field trials. 

Sarhad Journal of Agriculture, 

35(3): 719-726. doi: http://

dx.doi.org/10.17582/journal.

sja/2019/35.3.719.726.

• Murashige T. and Skoog F. 

1962 A revised medium for 

rapid growth and bioassays 

with tissue cultures. Physiol. 

Plant. 15: 473-497.  

• Naranjo E.J., Fernandez Betin 

O., Urrea Trujillo A.I., Callejas 

Posada R., Atehortúa Garcés 

L. 2016. Effect of genotype 

on the in vitro regeneration 

of Stevia rebaudiana via 

Somatic Embryogenesis. 

Acta biol. Colomb. 

21(1):87-98. doi:http://

dx.doi.org/10.15446/abc.

v21n1 .47382.



29

• Ribeiro J.M., Teixeira S.L. , 

Cardoso de Souza J., Ribeiro 

B.L. , Oliveira A.B.N., Neto T. 

F.C., L.S. Rios and Vieira R.S. 

2020. In vitro response of date 

palm (Phoenix dactylifera L.) 

inflorescence explants to high 

2iP and 2,4-D concentrations. 

Australian Journal of Crop 

Science 14(5):831-835. doi: 

10.21475/ajcs.20.14.05.p2317.

• Ribeiro J.M., Teixeira S.L. 2017. 

Clonagem in vitro de tamareira 

(Phoenix dactylifera L.). 

Petrolina: Embrapa Semiárido 

(Embrapa Semiárido. 

Comunicado Técnico, 

170). Simão, S. Tratado de 

fruticultura. Piracicaba: 

FEALQ, 1998. 760p.

• Sharma H. 2017. Role of 

Growth Regulators in 

Micropropagation of Woody 

Plants: A Review. Int. J. 

Adv. Res. 5(2): 2378-2385. 

doi:10.21474/IJAR01/3421      

• Solangi N., Abul-Soad A.A., 

Markhand G.S., Jatoi M.A., 

Jatt T. and Mirani A.A. 2020. 

Comparison among different 

auxins and cytokinins to 

induce date palm (Phoenix 

dactylifera L.) somatic 

Embryogenesis From Floral 

Buds. Pak. J. Bot., 52(4): 

1243-1249. doi:Http://Dx.Doi.

Org/10.30848/Pjb2020-

4(30). 

• Sudhersan C., Abo El-

Nil M. 2004. Axillary 

shoot production in 

micropropagated date palm 

(Phoenix dactylifera.L). Curr. 

Sci. 86(6): 771-773.

• Zayed E.M.M., Rasmia S.S.D. 

and Abd-El Hamed K. 2020. 

Plant Regeneration from 

Mature Inflorescence of 

Date Palm by Using Moringa 

Extract. Asian Research 

Journal of Agriculture 12(1): 

1-11. doi:10.9734/ARJA/2020/

v12i130072.

• Zayed E.M.M., Zein El Din 

A.F.M., Manaf H.H., Abdelbar 

O.H., 2016. Floral reversion 

of mature inflorescence of 

date palm in vitro. Annals of 

Agricultural Sciences 61(1): 

125-133.

• Zayed E.M.M., Abd Elbar 

O.H.  2015. Morphogenesis 

of immature female 

inflorescences of date palm 

in vitro. Annals of Agricultural 

Science 60(1):113-120.



THE KHALIFA INTERNATIONAL AWARD FOR DATE PALM AND AGRICULTURAL INNOVATIONTHE KHALIFA INTERNATIONAL AWARD FOR DATE PALM AND AGRICULTURAL INNOVATION

Chemical components 
and susceptibility of date 
palm tree varieties to 
infestation with red palm 
weevil, Rhynchophorus 
ferrugineus (Olivier) 

El-Deeb, M.A.1 ; M.M. El-Zohairy1 ; M.K.A. Abbas2 ; T.R. Amin2 and Olfat E. Arafa2

1. Plant Protection Dept., Fac. Agric., Zagazig Univ., Egypt

2. Plant Protection Res. Inst., (A R C), Dokki, Giza, Egypt

ABSTRACT

The red palm weevil, 

Rhynchophorus ferrugineus 

(Olivier) (Coleoptera, 

Curculionidae) is the most 

serious insect pest of cultivated 

palm trees in several countries. 

The purpose of the present 

work is to study Susceptibility 

of five date palm trees varieties 

to infestation with red palm 

weevil, Rhynchophorus 

ferrugineus (OLIVIER) during 

four successive years (2010 - 

2013) and quantitative variations 
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of some chemical components. 

The results appeared that 

Zaghloul & Hayani varieties 

were the more preference for 

infestation than other varieties, 

The percentages of infestation 

were about (27, 16.5, 16.8 and 

13.8%) for Zagloul, (25, 15.3, 11.2 

and 11.3 %) for Hayani , (19, 8, 5 

and2%) for Bent Eshia, (12, 5, 

1and 0%) for Samani and (4, 3, 0 

and0%) for Amry variety during 

the four successive seasons, 

respectively. Chemical analysis 

for trunk tissues of date palm tree 

varieties showed clear variations 

between the amount of chemical 

components Phenols, Alpha 

esterase’s, Phenol oxides, and 

total proteins appeared positive 

significant variation infested 

palm trees as compared with to  

total nitrogen, Free amino acids 

,total carbohydrates ,Tannins, , 

B-glycosidase, which showed 

positive and non-significant 

variation in all infested date palm 

varieties.    

INTRODUCTION

Red palm weevil, Rhynchophorus 

ferrugineus, (Olivier) (Family: 

Curculionidae, Order: 

Coleoptera) was recorded for 

first time in Egypt in date palm 

plantations at Sharkia and Ismailia 

Governorates (Saleh, 1992; and 

Saleh and Gouhar, 1993).This 

weevil is the most distractive 

to palm trees between the 

different pests Masellam (1999) 

found correlation between some 

chemical constituents of the 

tested varieties and biological 

aspects under laboratory 

conditions in order to define the 

most tolerant variety where on 

insect reproduction is the lowest 

and its developmental period is 

the longest. Angeles-Barcelonet 

al., (1983). determined that 

analyses are presented for free 

amino acids in the foliage of 18 

palms, including dates, and for 

free amino acids in the phloem 

exudates of .The aim of the 

present work is to study the 

following aspects:

1. Susceptibility of date palm 

trees varieties to infestation 

by RPW

2. Chemical analysis of different 

varieties of health and 

infested palm trees.        

MATERIALS AND 
METHODS

1- Susceptibility of date palm 

trees varieties to infestation.

Susceptibility of date palm 

trees varieties to infestation 

with RPW was estimated by the 

differences in the number and 

percentage of infested palm 

trees varieties (Hayani,Zaghloul, 

Bent-esha, Samani and Army) at 

Abo-Nagi,EL-Kassassien district, 

Ismailia Governorate during the 

period from 2010 to 2013.

Five hundred of uninfested palm 

trees (100 of each variety) of 

same state, age and vigor of 

trees under field conditions were 

chosen. The monthly numbers 

of infested palm trees of each 

variety with RPW were counted 

and avoided from the previous 

monthly number remainder of 

health trees of chosen trees. 

Percentage of infestation was 

determined as follows:
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2- Chemical analysis of the 

tested date palm varieties:

Equal pieces of trunk from each 

tested palm variety were taken 

for determining some chemical 

constituents. .The pieces were 

cut as fine slides and left for 

aerial drying under laboratory 

normal temperature, until weight 

constant in Yousry El-Sebay 

Laboratory of red palm weevil at 

Kasassien. The prepared sample, 

were determined in insects 

physiology  department,Plant 

protection Research Institute 

,Dokki ,Giza, Egypt .The plant 

sample (weighing0.1-0.4g) 

stored at -20C ,and then 

processed as described By Ni 

et al.(2001).Briefly, The enzymes 

from the frozen plant samples 

were extracted using cold 

potassium phosphate buffer 

(0.1M , pH 7.0 ) containg1% (w/v) 

poly vinyl pyrrolidone and 1 

%(v/v)TritonX-100.The samples 

were macerated with 1 ml of the 

extracting buffer. Samples were 

further ground with another 

1ml of the extracting buffer. 

In total, 2ml of the extracting 

buffer was used each sample. 

An aliquot (1.5ml) of the extract 

was centrifuged at 10000g for 

10min at 4C.The supernatant was 

immediately frozen for future 

enzyme activity assays and the 

constituents were assessed as 

follows:

1. Peroxides activity was 

determined according to 

Vetter et al. (1958).

2. Beta-glycosidase activity 

was measured by assaying 

glucose liberated by 

enzymatic hydrolysis of 

salicin as described Lindorth 

( 1988) .

3. Phenoloxidase activity was 

determined according to 

amodification of Ishaaya (1971)

4. Non specific esterases Alpha 

esterase (a-esterase) and 

beta esterase (b-esterases) 

were determined according 

to Van Asperen (19 62).

5. Total proteins were 

determined by the method of 

Bradford (1976). 

6. Totalfree amino acids 

determination, were 

calorimetrically assayed by 

ninhydrin reagent according 

to the method described by 

Lee and Takabashi (1966).

7. Total carbohydrates were 

estimated in acid extract of 

plant seedling by the phenol-

sulphuric acid reaction 

of Dubois et al., (1956). 

Total carbohydrates were 

extracted from the plant and 

prepared for assay according 

to Crompton and Birt (1967).

8. Nitrogen was determined 

according to Sadasivam and 

Manickam (1991).

9. Determination of phenols: 

Extracion was performed as 

described by Kahkonenet 

al., (1999).The amount of 

total phenolics in extracts 

was determined by Folin-

Ciocateu method as modified 

by Singelton and Rossi (1965).

10. Determination of Tannins: 

Extraction was performed 

as described by Sadasivam 

and Manickam (1991).The 

amount of Tannins in extracts 

was determined by Folin-

Ciocateu method as modified 

by Singelton and Rossi (1965).

Statistical analyses

The obtained results were 

statistically analyzed using a 

computer program, Costat 

programs were used to determine 

the Significance among 

treatments. The utilized analyses 

were: analysis of variance, 

T-test, Correlation analysis and 
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regression analysis. (S.A.S., 1985). 

Differences in each parameter 

were evaluated by Analysis of 

Variance (ANOVA).when F values 

were significant (P<0.05), means 

were compared using the Least 

Significance Difference test 

(LSD) for all parameters.

RESULTS AND 
DISCUSSION

I- Susceptibility of date palm 

trees varieties to infestation.

Monthly infestation to RPW of 

different examined date palm 

varieties (Hayani,Zaghloul , Bent-

Esha , Samani and Amry) during 

four successive seasons 2010, 

2011,2012 and 2013 were recorded 

in Tables (1 and1a).The results 

cleared that the susceptibility of 

trees to infestation according to 

different varieties, were varied 

as total number of infested date 

palm trees in each verity, though 

the different seasons. Zaghloul & 

Hayani varieties were the more 

susceptibility for infestation 

than other varieties where, 

the percentages of infestation 

during four  successive  seasons 

were about (27,16.5,16.8 and 13.8 

%) for Zagloul , (25,15.3,11.2 and 

11.3 %) for Hayani , (19,8,5 and2 

%) for Bent Eshia ,(12,5, 1and 0 %) 

for Samani and (4, 3, 0 and0%) 

for Amry respectively. The total 

percentages of infestation for 

date palm varieties arrived 

that 62.8, 74.1,34,18 and 7 with 

Zaghloul, Hayani, Bent Eshia, 

Samani and Amry during the 

total period. These results are 

agreed with that obtained by 

Abdel-Salam et al., (2008).and 

AbdEl-Fattah (2010) who found 

that The highest infestations 

were recorded with Zaghloul, 

variety, followed by Hayani, 

while the lowest infestations 

were observed Aglan, Amry, 

Bent –Esha and Samani  varieties 

during the two seasons.

Table (1). Susceptibility of date palm varieties to infestation with red palm weevil, Rhynchophorus ferruginens 

(Oliv.)  during four successive seasons 2010, 2011, 2012 and 2013 (100 date palm each variety).

Months

2010 2011

No. of 

infested 

palms

The varieties of infested palms

No. of

infested 

palms

The varieties of infested palms

H./ 

100

Date 

palm

Z. ./ 

100

Date 

palm

B. ./ 

100

Date 

palm

S./ 

100

Date 

palm

Amr./ 

100

Date 

palm

H. ./ 

98

Date 

palm

Z. ./

 97

Date 

palm

B. ./ 

100

Date 

palm

S./ 

100

Date 

palm

Amr./ 

100

Date 

palm

Jan. 0 0 0 0 0 0 4 2 2 0 0 0

Feb. 8 2 2 2 2 0 2 1 1 0 0 0

Mar . 10 1 4 2 2 1 7 2 2 2 1 0

Apr. 7 3 3 1 0 0 0 0 0 0 0 0

May . 9 3 3 2 1 0 3 2 1 0 0 0

Jun. 7 2 2 2 1 0 0 0 0 0 0 0

July. 5 2 2 1 0 0 0 0 0 0 0 0

Aug. 10 3 2 2 2 1 2 0 2 0 0 0

Sep. 7 2 2 1 1 1 5 2 2 1 0 0

Oct. 7 2 2 2 1 0 6 2 2 1 1 0

Nov. 12 3 3 3 2 1 10 2 2 2 2 2

Dec. 5 2 2 1 0 0 8 2 2 2 1 1

Total 87 25 27 19 12 4 47 15 16 8 5 3

Total % 17.4 25 27 19 12 4 9.4 15.3 16.5 8 5 3

S.E. ± 0.89 0.26 0.28 0.23 0.25 0.14 0.96 0.28 0.26 0.26 0.19 0.18
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II- The variations in amounts 

of chemical components 

between healthy and 

infested palm varieties by 

Rhynchophorus  ferruginens:

The chemical components 

for trunk tissues of date palm 

varieties (health and infested) 

are illustrated in table (2). 

The obtained constituent of 

chemical components was: 

B-glycosidase,Peroxidase, 

phenol, Alpha esterases, Phenol 

oxidaseestimated as follows:

1- Peroxidase

Highly significant variance of 

this material in different varieties 

(F = 43.37**) was observed the 

means of peroxides were 5.76 

and 7.16 mg with healthy and 

infested palm trees respectively 

.Obtained values of peroxides 

were higher in infestation trees 

from healthy trees. Positive 

insignificant correlation in 

infested trees while negative 

insignificant correlation with 

health palmsTable (2) 

2- Alpha esterases

Highly significant variance of this 

material in different varieties (F = 

59.94**) was obtained the means 

of alpha esterases were 64.8 and 

96.666 mg with healthy and 

infested palm trees. Quantities 

of Alpha esterase’s were high in 

infestation trees compared with 

health trees. Positive insignificant 

correlation in infested while 

negative insignificant correlation 

with recorded healthy palm 

Table (2) 

3- Phenol oxidase  

Highly significant variance was 

recorded of this material in 

different varieties (F = 41.6**) the 

means of peroxidase were 2.012 

and 2.742 mg with healthy and 

infested palm trees. Obtained 

values for Phenol oxidase were 

higher in infestation trees 

from healthy trees. Negative 

Table (1a). Cont.

Months

2012 2013

No. of 

infested 

palms

The varieties of infested palms

No. of 

infested 

palms

The varieties of infested palms

H. ./ 

98

Date 

palm

Z. ./ 

95

Date 

palm

B. ./ 

100

Date 

palm

S./ 

100

Date 

palm

Amr./ 

100

Date 

palm

H. ./

 97

Date 

palm

Z. ./

 94

Date 

palm

B. ./ 

98

Date 

palm

S./

 100

Date 

palm

Amr./ 

100

Date 

palm

Jan. 2 0 2 0 0 0 0 0 0 0 0 0

Feb. 2 1 1 0 0 0 2 1 1 0 0 0

Mar . 5 2 2 1 0 0 4 2 2 0 0 0

Apr. 0 0 0 0 0 0 0 0 0 0 0 0

May . 2 1 1 0 0 0 2 1 1 0 0 0

Jun. 0 0 0 0 0 0 0 0 0 0 0 0

July. 0 0 0 0 0 0 0 0 0 0 0 0

Aug. 2 0 2 0 0 0 2 0 2 0 0 0

Sep. 3 1 2 0 0 0 2 1 1 0 0 0

Oct. 5 2 2 1 0 0 4 2 2 0 0 0

Nov. 7 2 2 2 1 0 6 2 2 2 0 0

Dec. 5 2 2 1 0 0 4 2 2 0 0 0

Total 33 11 16 5 1 0 26 11 13 2 0 0

Total % 6.7 11.2 16.8 5 1 0 5.3 11.3 13.8 2 0 0

S.E. ± 0.66 0.26 0.26 0.19 0.08 0 0.58 0.26 0.26 1.67 0 0

H=HayaniS=Samani                            Z=Zaghloul                                          B=Bent Eshia
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insignificant correlation in was 

obtained with infested trees 

while negative insignificant 

correlation observed with health 

palms trees Table (2) 

4- B-glucosidase  

Highly significant variance was 

recorded of this material in 

different varieties (F = 30.43**), 

the means of B-glycosidase 

were 4.697 and 7.808 mg with 

healthy and infested palm trees. 

Quantity of B-glycosidase was 

high in infested trees compared 

with healthy trees. Positive highly 

significant correlation observed 

with infested trees while positive 

insignificant correlation  was 

recorded with healthy palms 

trees Table (2) 

5- Phenols

Highly significant variance 

obtained of this material in 

different varieties (F = 24.13**), 

the means of B-glycosidase were 

1215.53 and 2100 mg with healthy 

and infested palm trees. Quantity 

of Phenols was high infested 

trees compared with health trees. 

Positive significant correlation 

observed in infested trees 

while positive highly significant 

correlation noticed with healthy 

palms trees Table (2) 

In this respects, data in Table 

(3) showed some other that 

the chemical components for 

trunk tissues of date palm trees 

and variations amount of these 

components in healthy and 

infested date palm varieties. 

The most obtained constituent 

were: nitrogen, Free amino acids, 

total carbohydrates, Tannins, 

Total proteins, total nitrogen, 

estimated as follows: 

1- Tannins

No significant variance of this 

material in different varieties, 

the means of tannins were 110.2 

and 110. 13mg with healthy and 

infested palm trees. Quantity 

of tannins no different between 

infested trees and health trees. 

Negative insignificant correlation 

in with infested while positive 

highly significant correlation 

with health palm trees Table (3)

 

2- Total carbohydrates 

Highly significant variance 

recorded of this material 

in different varieties (F = 

56.872***) ,the means of total 

carbohydrates were 1215.53 and 

2100 mg with healthy healthy 

and infested palm trees .Quantity 

of total carbohydrates was 

high in infested trees compared 

with healthy trees. Positive 

highly significant correlation 

was observed in infested while 

negative in significant correlation 

with healthy palm trees Table (3) 

3- Total proteins 

Highly significant variance  

was noticed  of this material in 

different varieties, (F = 94.99***) 

the means of total proteins 

were110.17 and 165.87 mg with 

healthy and infested palm trees 

.Quantity of total proteins was 

high in infested trees compared 

health trees.Positive insignificant 

correlation in infested trees 

while was negative significant 

correlation with healthy  palm 

trees Table (3)

4- Total nitrogen 

Highly significant variance 

was noticed of this material in 

different varieties (F = 66.48 

***), the means of total nitrogen 

were 466.13 and 567.80 mg with 
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healthy and infestation palm 

trees. Quantity of total nitrogen 

was high in infestation trees 

compared with health trees. 

Positive insignificant correlation 

recorded in infested trees while 

negative highly significant 

correlation  was obtained with 

health palm tree Table (3) 

5- Free amino acids  

Insignificant variance recorded 

this material in different varieties; 

the means of free amino acids 

were 317.33 and 317.87 mg with 

healthy and infested palm trees. 

Quantity of free amino acids was 

different between infested and 

health trees. Negative highly 

significant correlation in infested 

while negative highly significant 

correlations with healthy palm 

trees Table (3)

General there were increase 

of amount in peroxides, 

B-glycosidase, Total 

carbohydrates and free amino 

acid in infested palm compared 

with healthy palm, trees in the 

other direction the decrease 

amount of phenols, tannins and 

total proteins in infested palm. 

Farazmand  (2002) Found 

that determined that the 

reasons of food preference 

of RPW, the vascular tissues 

of different cultivars of date 

palms  trees(Mazafati, Rabbi, 

Halileh, Zardan and   Pimazoo)   

and  a  native  wild  palm   

(Nannorrhopsritchiana)   were 

analyzed and  dry  weight,  

crude  fiber,  total  sugar,  fat  

and  12  chemical elements the 

interaction of variousnutrient 

components affected the vital 

qualifications of R.ferrugineus.

The most effective were 

sugar and calcium. Sugar was 

correlated with growth, daily 

oviposition and reduction in  

mortality,  while  increase  in  

calcium  clearly  inhibited  RPW  

growth record  and  Mesallam, 

et al. (2010).Revealed that all 

tested parameters in significantly 

influenced by changing the 

contents of total carbohydrates  

except  with   larval   period   

which  demonstrated   highly 

significant and sex ratio as 

well as pre-oviposition period 

that proved to be significantly 

correlated at 0.05 level of 

probability.While the total sugars 

content exhibited negative and 

insignificant correlations with 

the examined biological aspects 

with the exception of larval 

period, adult emergence, sex 

ratio and oviposition period that 

proved to have insignificant and 

positive correlation coefficients.
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Table (2): Enzymes analysis of different varieties of date palm trees (healthy and infested) with R.ferrugineus 

r

Health

palm

r

Infestation 

palm

F

Inter

action

Mean

Varieties

Chemicals

analysis ZagloulSamaniAmriBent 

Ashia

HayaniKinds

-0.0152ns
.293ns+

43.37 ***
6.596 b5.765.986.297.927.03HealthyPeroxidase

(AO.D340/min/
gdw) 7.68  a7.165.667.968.569.06Infest.

-.2921ns+0.123ns
59.94  

***

64.8  b63.33657058.6767HealthyAlpha esterase’s
(Ug.a-naphthol /

min/gdw) 96.666 a124.331247494.3366.33Infest

-0.02934 ns-0.1292341.63 ***
2.012  b1.173.390.592.472.44HealthyPhenol oxidase

(O.D.units /min/
gdw) 2.742  a2.294.771.312.862.48Infest.

+.4558*+0.9137**30.43 ***
4.697 b5.795.815.329.2212.90Healthy

B-glycosidase
7.808 a5.174.143.824.555.82Infest.

+0.7207**-.1920 ns30.43 ***
1215.53 b1280.6711911143.331082.671380Healthy

Phenols
(Ug GA/gdw)

2100 a2546.332788.3311812447.671536.67Infest.

Table (3): Chemical analysis of resistant materials in different varieties (healthy and infested) of date palm 

with R.ferrugineus.

R

Health 

palm

r

Infestation 

palm

F

Inter

action

Mean

Varieties mg/ gm

Chemicals

analysis ZagloulSamaniAmriBent

Ashia

HayaniKinds

+.6420*-.2403

110.13113.33115.6711297.67112Healthy
Tannins

(Ug tannic acid/
gdw) 110.13 a99.67126.33

108.67.33 
bc

96.33120Infest.

-.03640ns+0.82524**
56.872

***

110.17242.33256255149.67162.33HealthyTotal carbohy-
drates

(mg/gdw) 165.87 a136255246.67126.3365.33Infest.

-.4251ns+.17012ns94.99***
2.888 b3.144.102.972.321.91Healthy

Total Proteins
(mg/gdw)

3.636 a5.034.522.863.562.20Infest.

-.4208ns
+.011824

ns
66.48 ***

466.13 b503.67665.33477.33371.33313Healthy
Total nitrogen

(Ug/gdw)
567781.67713.33458.67544.67340.67Infest.

-.53036*-.6168*
3.5 *317.33 a323.33403340.67266.67253HealthyFree amino acids

(Ug alanine/min/
gdw) 317312.33412345.67272.33247Infest.
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Introduction

The Intergovernmental Panel on 

Climate Change of the United 

Nations (IPCC, 2001) defines 

climate change as change in 

climate over time due to either 

natural variability or human 

activity (anthropogenic). Climate 

change includes an increase 

in atmospheric temperature 

caused by the greenhouse gasses 

particularly carbon dioxide, 

change in precipitation pattern, 

photoperiod, level of carbon 

dioxide, and extended periods of 

drought. Climate change has a 

great impact on agroecosystem 

through direct or indirect 

effects on plant, their insect 

herbivores, natural enemies, and 

the interactions among these 

components of the ecosystem. 

Generally the agroecosystem of 

date palm may comprises over 

130 arthropod pest species and 

over 100 species of beneficial 

insects and spiders including 

predators, parasitoids, and 

pollinators. The pest species 

composition of date palm 

ecosystem differ across regions 
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and localities. For example, the 

green pit scale insect is a major 

and serious pest of date palm in 

Sudan, while it poses no problem 

in the Middle East countries. 

Likewise, dubas is the major 

pest of date palm in Sultanate of 

Oman while it has no significant 

effect in other date palm-

growing countries. Accordingly, 

the impact of climate change is 

expected to vary across regions, 

pest species composition, date 

palm cultivars, and prevailing 

management practices.

Why are insects sensitive 
to climate change?

Insects as a successful group of 

animals on earth have certain 

characteristics that make them 

more sensitive to climate change 

than other groups of plants and 

animals. These characteristics 

include (i) being poikilothermic 

or ectotherms (their bodies 

temperature is correlated and 

close to that of their external 

environment), (ii) high fecundity 

and high reproductive rates, (iii) 

short life cycle, (iv) small size, 

(v) great dispersal capacity and 

(vi) high sensitivity to change 

in temperature. Due to these 

characteristic slight changes in 

climate, temperature will have 

a profound impact on insects› 

biology, physiology and behavior. 

Thus, environmentalists and 

preservationists use many insect 

species as biological indicators 

to monitor environmental and 

climate changes. On the other 

hand, date palm is a long-lived 

tree that will adapt slowly to 

change in their environment. 

This may render date palm more 

susceptible to insect pest with 

rapid capacity of adaptation to 

climate change. 

The impacts of climate 
change on insects

Climate change influences insect 

pests and their natural enemies 

in several ways including:

1. Changes in insect biology, 

physiology, behavior and 

biotypes. Climate change affects 

life history traits of insects and 

their cycles of development as 

well as their metabolic rates. 

Increase in temperature, in a 

certain range, lead to an increase 

in the activity of some species 

resulting in more damage on the 

host plant.

2. Changes in geographical 

expansion and distribution (in 

both latitude and altitude) by 

enhancing the suitability of 

the new climate to non-native 

invasive and alien species

3. Changes in insect population 

dynamic as a result of 

accelerating reproduction rates, 

and increasing the number of 

generations (voltinism) that 

eventually leads to upsurges, 

outbreaks, and plagues

4. Changes in diversities due to 

invasion of the ecosystem by 

exotic species or migration of 

endemic species. Loss of species 

with climate change may lower 

insect diversity. On the other 

hand, invasion of a habitat by 

new exotic species may increase 

diversity.

5. Changes in synchrony between 

insect pests and their host plants

6. Turning of minor harmless 

and secondary pests into major 

pests that inflict considerable 

damages on their hosts

7. Influence on the phenology 

of the insect pest (time of 

completion of a particular 

developmental stage and arrival 

of the pest at the host habitat). 

Each stage of an insect requires 

a certain amount of accumulated 

heat to complete its development. 

Thus, it is expected that with 

increased temperature the insect 

development will be faster. 

The developmental threshold, 

thermal constant (lower and 

upper threshold LDT and UDT), 

and cumulative insect days will 

subsequently be affected by 

climate change. Accordingly, the 

day degrees (DD) upon which 

prediction model are based, will 

also be affected.

8. Extinction of insect species. 

The rate of extinction is expected 

to increase with more climate 

change

9. Introduction of alternative 

host plants in new areas. This 

may change the insect pest 

feeding habit due to availability 

of more host in the area.

10. Physiological changes 

in the host plant that might 

affect negatively the host plant 

resistance and encourage 

harmless species to turn into 

serious damaging pest.

11. Changes in the interactions 

among the host, pest species, 

and natural enemies (both 

bottom-up and top-down 

tritrophic interactions).
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Impact of climate 
change on arthropod 
communities in date 
palm agroecosystem

The insect species composition 

in date palm agroecosystem 

is expected to change in 

the coming years due to the 

following:

• Invasion of the ecosystem by 

new invasive alien species.

• The introduction of date palm 

into new growing areas and 

growing of new cultivars with 

low resistance to insect pests 

and pathogens.

• Changes in feeding behavior 

of existing species due to 

mutation and climate change

• Competitive displacement of 

insect species.

• The red palm weevil, the 

desert locust and the South 

American palm borer are 

going to be discussed 

hereafter as examples of 

invasive species in the date 

palm ecosystem.

The red palm weevil, 

Rhynchophorus ferrugineus 

(Coleoptera: Curculionidae)

The red palm weevil (RPW) is 

native to south and South-East 

Asia inflicting major damage on 

coconut palms. The pest was 

accidentally introduced in the 

Gulf region in mid-1980s and 

has become a major date palm 

pest since then. During the last 

30 years, the weevil invaded all 

countries of the Middle East and 

many countries in North Africa 

and Southern Europe. The weevil 

expanded its host range from a 

few hosts in its native region to 

about 40 palm species in the 

new invaded areas. With climate 

change, RPW is expected 

to expand its geographical 

distribution to include more 

countries in the world. More 

recent records of the weevil 

were announced in Georgia 

and Djibouti In East Africa. The 

weevil is now threatening date 

palm plantations as well as 

ornamental palms in its invasion 

range. The successful invasion 

and establishment of this weevil 

may be governed by both abiotic 

(climate change) as well as biotic 

factors including the absence of 

its natural enemies in the new 

invaded areas.

The desert locust, Schistocerca 

gregaria (Orthoptera: Acrididae)

Desert locust (DL) is a 

grasshopper that change its 

morph and behavior. It exists in 

two forms, solitarious and 

gregarious forms. The DL has 

gradual metamorphosis and its 

life cycle comprises egg (10-65 

days), hopper or nymphs (30-40 

days0 and adult (60-120 days). 

The female lays egg pods in 

moist soil at a depth of 10-15 cm. 

Solitary adult assumes brown 

color while gregarious adult is 

pink (sexually immature) and 

yellow (sexually mature) (Fig. 1). 

Fig.1  Adult of desert locust, sexually immature (top) and sexually mature female in 
egg laying action (bottom)

Solitary adults are nocturnal 

(night) flier while gregarious 

adults fly in swarms during the 

day (diurnal). The locust swarm 

can fly at speed of 16-19 km/h 

and can cover about 5-130 km in 

one day depending on wind 

speed and direction. During 

recession (quite period), the DL 

is found in the semi-arid and arid 

deserts of Africa, the Near East 

and South-West Asia.  The 

recession area (16 million square 

kilometers) (Fig. 2) receive an 

average of less than 200 mm of 

rainfall annually. 

Fig.2 Desert locust situation update 13 
June 2019 (Source, FAO)

During plagues the locust 

expand its range about 29 million 

square kilometers) to cover 60 

countries of the world.

The recession area of the desert 

locust receive less than 200 mm 

of rainfall on average annually. 

This area is about 16 million 

square km consisting of 30 

countries. The invasion area is 
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about 29 million square kilometer 

extending over 60 countries. 

In 1986-1989, plagues of desert 

locust invaded 23 countries 

including Algeria, India, Iran, 

Iraq, Jordan, Kuwait, Morocco, 

Pakistan, Saudi Arabia, Sudan, 

Tunisia and Yemen. In 1992-1994, 

the plagues invaded 22 countries 

including Egypt and Oman. The 

majority of date palms are grown 

in the abovementioned countries 

that comprise the world top 

producers. Conditions for swarm 

formation include moist sandy 

or sandy/clay soils to a depth 

of 10-15 cm below the surface, 

bare areas for egg laying, and 

green vegetation for hopper 

development. Climate change 

may increase precipitation 

and temperature that avail 

suitable conditions for hopper 

development and eventually 

swarm formation.

The past attacks of date palm 

groves by desert locust were 

sporadic and separated by long 

intervals. In 1958-59 season, 

plagues of desert locusts 

invaded date palms in Israel 

where considerable damage has 

occurred. Infested date palms 

were completely defoliated and 

significant reduction in yield 

had occurred. It took some of 

defoliated palms three years to 

recover from the effect locust 

feeding. 

On 14 May 2019, the Saudi 

Gazette reported that 79 swarm 

of desert locust have invaded the 

Kingdom for the first time in 20 

years. These swarms came from 

Africa and Yemen. The frequent 

occurrence of desert locust 

plagues in recent years may be 

attributed to climate change 

and to the heavy rains on Sahil 

strip of Umluj in Tabuk. These 

large swarms moved to Madinah, 

Riuadh, Qasim, Hail and Eastern 

province where most of the date 

palm grown in Saudi Arabia exist, 

and therefore palms are at high 

risk of being menaced by the 

voracious and hungry swarms of 

desert locust.

Locust attacks on date palms are 

rare, however, when occur, they 

represent real threats to adult 

date palms as well as offshoots 

(Fig. 3). 

Fig. 3 Swarm of a desert locust roosting on a date palm trunk (Source: Mourad 
Louadfel, Homemade, Bugwood.org)

Fig. 4 Desert locust (Schistocerca gregaria) feeding on immature fruits of date palm 
(right) and on young fronds (left) (Source: Mohammed El-Hussaini)

The desert locust can feed the 

leaves, inflorescences and fruits in 

different stages of development 

(Hababuk, Kimri, Khalal, and 

Rutab).  Complete defoliation of 

leaves may occur in case of attack 

by large swarms. On 20 May 2019, 

swarms of locusts invaded date 

palms in Saudi Arabia damaging 

leaves and immature fruits (Fig.4). 
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In 2012-2013 season, the desert 

locust swarms invaded the 

Northern State in Sudan causing 

huge damage to different date 

palm cultivars in Merowe, Al-

Dabbah, Al-Golid localities. On 

5 September, FAO has warned 

Yemen of large invasion by the 

desert locust, based on ground 

observations of tremendous 

hopper bands in locust breeding 

sites. In the future, the outbreaks 

of desert locust and subsequent 

invasion of date palm plantations 

are more likely to become quite 

frequent due to the expected 

The movement and dispersal of 

this species is facilitated by the 

international trade of agricultural 

materials in general and palms 

in particular.  The adult moth is 

strong flier meaning that it can 

spread rapidly once introduced 

in a new area. This moth is not 

serious pest in its native range; 

however, it has become a 

notorious pest of palms in the 

new invaded areas.  This could 

clearly demonstrate the impact 

of changing the pest habitat 

with changing climate.

New pest species that have 

recently been reported to 

damage date palm are described 

below:

The sorghum chafer, Pachnoda 

interrupta (Coleoptera: 

Scarabae idae) 

The sorghum chafer is a 

univoltine pest with a wide host 

range including Sorghum, millet, 

guava, cucumber, banana, maize, 

sunflower cotton, citrus, papaya, 

acacia and other. It has color 

morphs and widely distributed 

in many countries across 

Africa. The beetle has complete 

metamorphosis passing through 

egg, larva, pupa, and adult 

stages. Females lay their eggs 

in litter, manure, and compost 

heaps. Adult beetles are diurnal 

and become active during warm 

sunny days. After feeding, the 

adult beetles remain quiescent 

in the soil until the next rainy 

season .On sorghum, the beetle 

cuts the grain and feed on the 

milky juice that exudes while 

on dough grain, it consume 

the whole contents with small 

mandibles.   Damage on sorghum 

change in precipitation pattern 

dictated by climate change. 

The South American palm 

borer, Paysandisia archon 

(Lepidoptera: Castniidae)

The palm borer has been 

introduced recently into Sothern 

Europe from South America. 

Adult moth is large with a 

wingspan of 9-11 cm, forewings 

are olive brown and hindwings 

are bright with red, black and 

white.  Newly hatched larva is 

pinkish while fully mature larva 

(6-7 cm) is creamy white (Fig. 5). 

Fig. 5 The palm borer (Paysandisia archon), adult and larva

This moth is potentially 

threatening date palm in South 

Europe and North Africa. The 

larvae of this invasive pest 

tunnel in the stem of date palm 

(endophagous) and severe 

infestation may lead to palm 

mortality. The conspicuous 

symptoms of damage appear 

as sawdust emerging from the 

feeding galleries of the larvae 

on the crown and stem. Gallery 

holes on the trunk, malformation 

leaf buds, presence of all life 

stages of the moth (egg, larva, 

pupa, and adult) and drying out 

of palm are symptoms by which 

the moth damage be detected. 
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may range from 70% to 100% in 

severe infestation. The beetle has 

been reported recently to inflict 

serious damage on the fruit of 

Barhi cultivar in khalal stage in 

Sudan (Fig. 6).  Several beetles 

may feed gregariously on the 

fruit bunches and on individual 

fruit. This beetle has not been 

reported before on date palm 

as host. Thus, the change in 

host range of some insect pests 

may be attributed to change in 

climate. 

Fig. 6 Adults of sorghum chafer, 

Pachnoda interrupta feed gregariously 

on immature Barhi date fruits in Sudan 

(Source: Emad Idris, Sudanese Date 

Palm Society)

The rose chafer, Potosia opaca 

(Coleoptera: Scarabaeidae)

Adult beetle of the rose chafer 

color is black to dark black; dark 

green to bronze and metallic 

copper (Fig. 7). 

The development of the beetle 

from egg to adult may take Fig. 7 An Adult of the rose chafer, Potosia opaca

one year, however, with low 

temperature it may need around 

two year to complete the 

development. The larvae live 

primarily on decaying wood but 

they can damage life wood and 

thus accelerate s the decaying 

process.  The beetle was recently 

reported to inflict damage on 

date palm and Canary Island 

palm in Morocco and Canary 

Island palm in Tunisia associated 

with the red palm weevil. The 

pest was also recorded in 

Algeria, Egypt, France, Greece, 

Italy, Spain, Libya and Turkey. 
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On date palm, the larvae of P. 

opaca damages the leaf base as 

well as the crown. Symptoms of 

attack appear as the formation 

of galleries and ejection of 

massive amount of sawdust 

outside the infested tissue. It is 

assumed that this beetle has 

changed its behavior from being 

Saprophagous feeding on dead 

organic matter and compost to 

being saproxylophagous feeding 

on dead wood, rachis and alive 

palm parts.

Natural enemies and other 

beneficial insects

Tenebrionids represent a group 

of darkling beetles that are 

generalistic omnivores feeding 

on decaying leaves, rotting 

wood, dead insects and fungi.  

In date palm agroecosystem, 

they feed on fallen immature 

fruits, thus contribute somehow 

in the removal of waste fruits 

that otherwise encourage the 

buildup of pestiferous sap beetle, 

date stone beetles and other 

pests.  They also contribute in 

the recycling of materials in the 

ecosystem. Arthropods can be 

used as effective indicators to 

monitor change in date palm 

ecosystem particularly the 

abundant hymenopterans guild 

(ants) such as Monomorium sp., 

Cataglyhpis sp. and Pheidole sp. 

Epigeal predatory arthropods 

including Carabid beetles, on the 

other hand, play an important 

role the regulation of many pest 

species population in the date 

palm agroecosystem.  Antlion 

larvae dig pits in the soil to trap 

passing ants or other prey aphid 

lion larvae feed voraciously on 

soft-bodied harmful insects 

including the date palm dust 

mite (Fig. 8 and Fig. 9). 

These predators and 

decomposers are involved in 

the tritrophic interactions and 

are affected by alteration in 

temperatures, moisture, and 

photoperiod due to climate 

change. 

Impact of climate change on 

pest management

The appearance of new insect 

biotypes that might be resistant 

to insecticides will increase 

cost of crop protection due 

more frequent application of 

chemicals. Pest management 

strategies based on pest 

behavior may also need to be 

revised to remain effective 

in combating new insect 

biotypes. The effectiveness of 

biopesticides and synthetic 

chemical will be negatively 

affected by increase in 

temperature, UV radiation, and 

decrease in relative humidity.

It is essential to educate farmers, 

date palm growers, and other 

involved in date palm industry 

Fig. 8 Darkling beetles Trachyderma hispida and Adesmia antique (top), the domino 
beetle (ground or carabid) (bottom, left) and sacred beetle (bottom, right) in date 
palm agroecosystem

Fig. 9 Larva of  antlion (top) and 
adult of green lacewing or aphidlion 
(bottom)
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about the impact of climate 

change on pest management 

strategies and required steps to 

be taken in order to cope with 

climate change. Organic date 

palm production, biological 

control, habitat management, 

and climate-smart pest 

management (CSPM) can be 

adopted to mitigate the expected 

impact of climate change on 

pest management and date 

palm production. Monitoring 

climate change impact on date 

palm pests will provide more 

information that can be used 

to re-design pest management 

strategies adaptable to future 

climate change. Species 

distribution model (SDMs) allow 

incorporation of climate change 

into modeling, thus providing 

more data on potential future 

species distribution. Several 

computer-based models are now 

available for prediction of future 

distribution of insects such as 

CLIMEX, HABITAT and BIOCLIM. 

Ecological niche models allow 

for estimating distribution 

of insect in ecological niche 

space, which can be used for 

estimating insect distribution in 

geographical space.

Conclusion

Climate change has become 

a reality and its impacts on 

the agroecosystem could be 

monitored. Being a perennial 

long-lived, date palm is expected 

to adapt to the climate change 

more slowly as compared to its 

insect pests, which may adapt 

to new changes in climate more 

rapidly. Understanding the 

tritrophic interactions among 

date palm as host plant, insect 

herbivores, and natural enemies 

will help in re-designing pest 

management strategies in the 

future to cope with the impact 

of climate change on date palm 

agroecosystem.
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ABSTRACT

The red palm weevil (RPW) 

Rhynchophorus ferrugineus is the 

most destructive and dangerous 

pest attacking palm trees in 

many countries in Asia and the 

Middle East .It caused mass 

destruction in date palm in 

Egypt and the Gulf countries. So, 

the role of these natural enemies 

should be maximized and 
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involved in the integrated control 

program of these pests. The 

present study was conducted in 

Dakhlia governorate, throughout 

two successive seasons of 2018 

and 2019. The seasonal activity 

of natural enemies; parasitoids 

associated with the red palm 

weevil (RPW) R. ferrugineus was 

evaluated under field conditions, 

in addition to estimated under 

laboratory conditions. The 

obtained data revealed the course 

of this study, three nematodes 

ous species were observed on 

the collected samples. These 

nematodes species were the  

non pathogenic and pathogenic 

(free-living, insect nematode). The 

free-living nematode was the most 

numerous, followed by insect 

nematode (Heterohabditids 

sp. / Steinernema sp.) and 

Diplogasterid sp.; 64.71% , 23.53% 

and 11.76% respectively from 

sample total. The pupae stage 

had the highest pathogenicity 

followed by larvae inside cocoon 

while last larvae and adult ranked 

the second in the order of activity. 

However; 64.71%, 23.53%, 5.88% 

and 5.88% infection percentages 

respectively same of the results 

during the two seasons of study. 

The % several that the response 

of activity started inside the 

cocoon recorded the highest 

peak of activity on the pupae 

and second peak of activity was 

on larvae inside cocoon and third 

peak of activity was recorded 

on  the  last larvae. On the other 

hand the Anisolabis maritime 

was the most abundant predator 

with a total of 2.06%, 5.76%, 

27.16%, and 65.02% individuals 

during control, new, medium and 

high infestation of the date palm  

tree by (RPW), respectively.

(KEY WORDS: nematodes, free-

living, Diplogasterid, pathogenic, 

Heterohabditids, Anisolabis, 

Steinernema, parasitism). 

INTRODUCTION

The red palm weevil (RPW) 

Rhynchophorus ferrugineus 

Olivier, (Coleoptera, Curculionidae) 

is the most destructive and 

dangerous pest attacking palm 

trees in many countries in Asia 

and the Middle East. It caused 

mass destruction in date palm 

in Egypt and the Gulf countries. 

It also attacks coconut trees, oil 

palm through Southeast Asia 

(Kalshoven, 1950). The RPW was 

accidentally introduced for the 

first time to the Gulf region, since 

its appearance in United Arab 

Emirates in 1985, then Saudi 

Arabia on 1986, Iran in 1992, Egypt 

1993, Jordon in 1998 and very 

wide geographical area involving 

different climates(Abraham et 

al., 1998 and Soroker et al., 2005). 

The high costs of chemical 

control, continuing economic 

losses, secondary pests’ 

problems and environmental 

considerations suggested the 

need for ecologically oriented 

(RPW) management strategies 

(Henneberry and Naranjo, 1998). 

Also, many of parasitoids (Allam 

& El-Bishlawi ,2010; Al-Deeb et 

al., 2011 and Jacas et al., 2011) 

had recorded as natural enemies 

associated with the red palm 

weevil. There for, the efforts 

to control RPW in the Arabian 

Gulf region focused mainly 

on traditional insecticide or 

elimination of infested trees, the 

attention now controlling this 

pest by using biological control. 

However, recent concern of Gulf 

countries about the side-effects 

of chemical pesticides on the 

environment has resulted in the 

restriction in the use of these 

products. Thus, interest has 

now turned to biological control. 

Current efforts are examining 

the potential of developing a 

biopesticide, based on nematodes, 

viruses and bacteria. The ecology 

of the RPW and the natural 

enemies of this and other palm 

weevils and the basis of population 

outbreaks (Gush, 1997). Current  

management techniques through 

the development and integration 

of biological control. The using 

of biological control in the 

management of insect pests has 

increased in recent years (Amiri et 

al., 2000 and Bandani et al., 2000). 

Successfully developed an IPM 

programmed which, in addition 

to mass pheromone trapping, 

included a survey of all cultivated 

gardens, systematic checking of 

all palms for infestation, periodic 

soaking of palms, and mass 

removal of neglected farms 

(Vidyasagar et al., 2000).

MATERIALS AND 
METHODS: 

1- Sampling program:

Eac visit, the highly infested trees 

were shopped and all stages 

of the RPW,expect eggs, were 

carefully gathered. ples were 

investigated each examine date, 

100 larvae, 100 (cocoons + adult 
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insects). Subsequently repeated 

at different times dead insects 

to confirm them .Each microbial 

inoculums was replicated four 

times against different (RPW) 

stages ,eggs, active larvae (small 

- medium – last), pupae and 

adults insects ,with a lots of 

sugar-cane. Exposure stages of 

(RPW) and food to a solution 

contain nematodes cocooned 

stages (adult, pupa) and 100 

larvae. The collected specimens 

were directly put in separated 

sterilized jars and transferred 

to the laboratory. Under aseptic 

conditions, the RPW individuals 

were maintained and examined 

for viability. The natural mortality 

percentages were estimated 

and the noticed insect and 

natural enemies were observed 

separated under a binocular 

stereoscopic microscope and 

identified it. Percentages of 

the natural infection by insect 

nematodes on the dead 

individuals were calculated. 

The insect nematodes observed 

on the collected samples were 

counted and identified at 

Agricultural Research Center, 

Plant Protection Research 

Institute at AL-Dokki, Egypt, and 

recorded as field observations. 

2- Evaluate the role of the natural 

enemies (insect nematodes) on 

red palm weevil.

2-1 Insect nematodes:

To estimate the role of insect 

nematodes on red palm weevil 

(eggs, larvae, pupae and adults), 

and then investigated under 

stereo microscope. All stages 

were recorded as living, dead 

(involved predated individuals). 

To determine the insect 

nematodes species, each sample 

was maintained in Petri dishes 

(10 cm in diameter), containing a 

piece of moistened cotton wool. 

The emerged insect nematodes 

individuals were collected and 

identified. The percentage of 

insect nematodes individuals     

pathogenic (Path. %) was    

calculated    as   follows:-

                            NPath

     Path.. % = ------------------

                          NL + Nd

Where,  NPath.. is the number of 

pathogenic (insect nematodes) 

individuals. While, NL and Nd 

are the numbers of living and 

dead individuals. Daily records of 

mean temperatures along with 

relative humidity obtained from 

the Agro meteorological station 

at Dakahlia governorate to 

represent the climatic conditions 

effect, during 2018 and 2020.

2-2 Laboratory experiments:

In case of presence of palm 

of advanced infestation by 

(RPW) and infection it by insect 

nematodes. In addition to pathogen 

nematode contaminated of media 

was estimated by (RPW) stages 

used tissues and sawdust at the 

beginning of decomposition only 

from (RPW) infection it by insect 

nematodes with lots of sugar- 

cane, inside of the palm were 

investigated with a little water and 

placed in a plastic tray and close it. 

The reared 25 active larvae (small 

- medium – last) /treatment .As 

previously eggs, pupae and adults 

insects. Four replicates each 

were treatment used for each 

(RPW) stage. After seven days, 

(RPW) stages were examined the 

percentage of infection

RESULT AND DISCUSSION:

3- Nematodes species 

associated with the red 

palm weevil population.

During the course of this study, 

three nematodes ous species 

were observed on the collected 

samples, same of them were 

the non pathogenis and other 

were pathogenic; Free-living 

nematode and insect nematode 

(Heterohabditids sp. / Steinernema 

sp.) and Diplogasterid sp. The 

obtained results Table (1). Indicated 

that, the free-living nematode was 

the most numerous, followed by 

insect nematode (Heterohabditids 

sp. / Steinernema sp.) and 

Diplogasterid sp. 64.71, 23.53 

and 11.76 respectively. Also the 

infections carried out illustrated 

in same table; pupae had the 

highest pathogenicity, followed 

by larvae inside cocoons while 

last larvae and adult ranked the 

second in the order of activity. 

However, 64.71, 23.53, 5.88 and 

5.88 infection percentages, 

respectively during the two 

seasons of study. 

3-1 Efficiency of nematodes on 

red palm weevil population’s 

stages.

The nematode isolates from the 

red palm weevil population’s 

stages (often pupa inside 
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cocoon) were found that in old 

infestation of date palms. Also 

was noticed free-living nematode 

on old tissue of infestation or 

(RPW) stages inside cocoon, 

mature and adult. Poinar (1972) 

carried out the several groups of 

nematodes attack insects; their 

general biology, host parasite 

relationships and use as control 

agents have been discussed. 

Generally, (Hanounik et al.,2000; 

El-Bishry et al.,2000; Salama and 

Abd-Elgawad ,2001 & Salama and  

Mahfouz ,2010; Oreste Triggian, 

2011). mentioned that the use 

of antidesiccants with local 

Heterorhabditids /Steinernema 

glaseri may improve their 

efficacy as biological control 

agents for the management of 

adults of R. ferrugineus.

In addition other nematode 

some time malformed cocoon, 

formed up from sawdust 

chewed tissue. So some time 

malformed mature of RPW 

larvae. On the other hand when 

isolated nematode  from (RPW) 

stages, no living and eggs it no 

hatched.

3-2 Effect of the insect 

nematode on different stages of 

(RPW) in field and laboratory. 

The seasonal appearance of 

naturally the insect nematode 

pathogenic Heterohabditids sp. 

/ stinarnema sp. isolated from 

(RPW) on the different stages 

of (RPW) in the field palms in 

response to RPW population 

was illustrated in table (1) 

previously, for the first and 

second year and the treatment 

of the field.

In addition the effect of the insect 

nematode, Heterohabditids 

sp. / stinarnema sp. by 

contamination on different 

stages of (RPW) in condition 

laboratory, data in table (2), 

found that the response of 

activity pathogenic nematode 

Table(1) Nematodes species associated on the red palm weevil stages in the field. 

Nematodes species

Total of the RPW 

associated it by 

nematodes 

Total number of the RPW stages associated with 

nematodes

Total 

number

Percentage 

of nematode 

samples

Active 

larvae

Last 

larvae

Larvae 

inside 

cocoon

pupae Adult

Free-living 11 64.71 0.00 5.88 17.65 35.29 5.88

Insect nematode

4 23.53 0.00 0.00 5.88 17.65 0.00Heterohabditids sp. /
stinarnema sp.

Diplogasterid sp. 2 11.76 0.00 0.00 0.00 11.77 0.00

Total 17 0.00 5.88 23.53 64.71 5.88

Normal                                                                                     Abnormal

Nematodes symptoms on the RPW last larvae
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4- Predators activity in 

response it to the red palm 

weevil population

During the course of this study, 

five predaceous species were 

observed on the collected 

samples. These predators were 

the true spider, Argyroneta 

aquatica, two Family Filistatidae 

(unknown species) and two 

predaceous insect species 

Anisolabis maritime and the 

(Ants: Monomorium phoroonis, 

Cataglyphus bicolor, componotus 

maculates; Family: Formicidae). 

The btained result, cleared that 

the A. maritime was the most 

numerous predators, followed by 

true spider A. aquatica, Familly 

Filistatidae. Also some Ants 

during the two seasons (2018-

2019) of study.

4-1 Evaluation of the different 

infested palm degree and 

activity of the predators A. 

maritime the most abundant.

Monthly total numbers of the 

predaceous species which 

recorded on the infested palm 

degree (new, medium, high) 

infestation of the date palm tree 

by the A. maritime was the most 

numerous predators during the 

first and second 20018, 2019 had 

been illustrated in Figure (2).

As shown in Figure (2). A. 

maritime was the most abundant 

predator with a total of 2.06%, 

5.76%, 27.16%, and 65.02% 

individuals during control, new, 

medium and high infestation of 

the date palm tree by (RPW), 

respectively. The highest peak 

of abundance A. maritime was 

recorded on high infestation 

during season 2018 and 2019. The 

highest occurrence was observed 

on high infestation of the date 

palm tree (65.02%individuals). In 

spite of the relationship between 

activity of the A. maritime and 

red palm weevil populations.

Data obtained during the year,  

Table (2). Effect of the Insect nematode on different stages of (RPW) in the laboratory condition.

Nematodes species Pathogenic stages of (RPW) by insect  nematode

Insect nematodes

Time of 

mortality 

(RPW) stages

Active 

larvae Last larvae

Larvae inside 

cocoon Pupae Adult

Contamination by Hetero-
habditids sp. / stinarnema 

sp.

day 8th 0.00 0.00 0.00 10.00 0.00

day 9th 0.00 5.00 5.00 5.00 0.00

day 10th 0.00 0.00 5.00 0.00 0.00

day 11th 0.00 0.00 0.00 15.00 0.00

day 12th 0.00 0.00 10.00 30.00 0.00

Total 0.00 5.00 20.00 60.00 0.00

Abnormal

Normal

Nematodes symptoms on the RPW pupae

Figure ( 1 )  Nematodes symptoms on the ( RPW) stages.

started inside the cocoon 

recorded the highest peak 

of activity on the pupae and 

second peak of activity was on 

larvae inside cocoon and third 

peak of activity was recorded 

on the last larvae, also the effect 

of the Insect nematode on the 

different stages of(RPW) was 

illustrated in Figure (1).
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as shown in Figure (3), every 

month began from January 

to October (2019) indicate of 

that when increased red palm 

weevil infestation increased 

number of predator eggs 

the A. maritime, also results 

obviously indicated that there 

are positive associations 

between the predator’s eggs (A. 

maritime) and their eggs of the 

R. ferrugineus populations and 

showed the increased red palm 

weevil infestation and found 

that more number out trunk, on 

cocoons and chewed-up fiber, 

no protection it (RPW) eggs 

then lead to increased number 

of predator eggs the A. maritime, 

so the ants predators eggs of 

the R. ferrugineus. In this respect 

Sharaby and Al-Dosary(2010) 

carried out the adult A. maritime 

may be introduced in the future 

as a beneficial predator of eggs 

of R. ferrugineus as a tool for 

integrated pest management. 

(Verde et al., 2008 and Hegazy 

et al., 2007b) mention that the 

long term it is hoped that natural 

enemies will emerge in infested 

areas to contain the species in its 

place of origin.Figure (2). Evaluation of the different infested palm degree and activity of the 
predators A. maritime.

Table (3). The total number of collected predators and occurrence percentages of the total predators 

associated with the collected samples during 2018 (A) and 2019 (B).

Predator species

(A) 20018 (B) 2019

Total 

number

Occurrence % Total 

number

Occurrence % Produces

Insects

Anisolabis maritime 243 61.99 301 64.45
Eggs/newly 

hatching

species from Ants (groups)
Monomorium phoroonis

27 6.89 19 4.07
Eggs/newly 

hatching

Spider

Argyroneta aquatica 81 20.66 112 23.98 larvae

Two species from Familly: 
Filistatidae 

(unknown species)
41 10.46 35 7.50 larvae
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4-2 Predators activity in 

response to the red palm weevil 

population.

The obtained results in 

table (3), indicated that, the 

A. maritime was the most 

numerous predator, followed by 

A. aquatica, Familly Filistatidae, 

and Ants during the two 

seasons of study. Abbas (2010) 

in Egypt, found that the natural 

enemies recorded for (RPW) 

include parasitoids, predators 

and insect pathogens.

4-3 Efficiency of different 

stages of the most numerous 

A. maritime predator in the 

predation of the RPW eggs.

As shown in table (4), the 

correlations between the instars 

of A. maritime and both of the 

mean of eating eggs of the 

RPW/day and number of the 

female RPW eggs laid /day 

were positively, were one of the 

predator adult and Instar4th of 

A. maritime eating number 3 

and 2 of the female RPW eggs 

laid /day respectively. While 

instars 3rd of A. maritime eating 

number one of the female 

RPW eggs laid /day. On the 

other hand of the predator two 

instar2nd and four instar1st, 

respectively eating number one 

of the female RPW eggs laid /

day.

Generally, it could be said that 

the most abundant predator 

prevailing in date palm during 

the high infestation by red palm 

weevil and decrease from (RPW) 

population. Also this study 

mentioned that A. maritime 

prefer laid its eggs inside the 

empty cocoons of (RPW) 

and then closed it by fibers of 

cocoons while it stay inside.

Also from laboratory study 

mentioned that the A. maritime 

feeding on (RPW) eggs equal to 

the feeding on boiling been, so 

become exchange to predator 

feeding in rearing. Al-Dosary 

(2009) concluded that the 

earwig, A. maritime, is one of 

the most significant insects 

in Kingdom of Saudi Arabia 

because, it was recorded a 

beneficial predator on eggs and  

newly hatched larvae of the red 

palm weevil, R. ferrugineus.

Sharaby and Al-Dosary (2010) 

carried out the adult A. maritime 

may be introduced in the future 

as a beneficial predator of eggs 

of R. ferrugineus as a tool for 

integrated pest management. 

Sharaby et al. (2011) in Egypt 

Table (4). Efficiency of different stages of the most numerous A. maritime predator in the predation of the 

RPW eggs.

Anisolabis 

maritima

Instars

Age of 

Anisolabis 

maritima

instars

Mean of 

age of 

instars

Mean of 

eating eggs 

of the RPW

of long age

Mean of 

eating 

eggs of the 

RPW/day/ 

by instars

Mean of 

laid eggs 

of the 

RPW/day

Mean of predator 

against eggs laid by 

RPW

predator

No. of the 

female RPW 

eggs laid /

day

Instar1st 3-9 days 6 3 0.5 2 4 1

Instar2nd 8-11 days 9.5 12 1.26 2 2 1

Instar3th 11-12 days 11.5 28 2.43 2 1 1

Instar4th 13-16 days 14.5 49 3.38 2 1 2

Adult 57-83 days 70 427 6.1 2 1 3
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Anisolabis maritime

(a).Breeding Anisolabis maritime on
red palm weevil eggs

(b).On boiled beans , in the laboratory

Anisolabis maritime on newly infestation palm by RPW

The  eggs  of  red palm  weevil  in  the
infested palm tissue are lacerated

The eggs of Anisolabis maritime in the infested 
palm tissue are lacerated

Figure ( 3 ). Predators associated with (RPW) when collected samples and in the laboratory during (20018 -2019)
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and Kingdom of Saudi Arabia, 

investigated the A. maritima is  

an  important predator for the  

eggs  of the (RPW)

CONCLUSION

1. The local natural enemies are 

very important in controlling 

of RPW and could be used     

successfully with red palm 

weevil  parasitoid in IPM.

2. The predaceous insect 

species Anisolobis maritime 

predators on RPW eggs 

stage. approved to be the 

main predators on the RPW. 

They were the most abundant 

predators and showed a 

tendency to aggregate where 

its prey density is high.

3. The entomopathogenic 

Nematodes promise to be 

good bio-agents against 

the red palm weevil stages, 

specially those out side the 

palm trunk.
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Introduction

The origin of Al Medjool palm 

is the Arab Maghreb as this 

brand was very-well known and 

usually offered to high-class 

people and senior personalities 

and the visitors of the Moroccan 

Kingdom, but as a result 

infection of the Moroccan 

oasis with Al Bayoud disease 

which devastated a significant 

proportion of the kingdom’s 

palms at the time and, in a step 

to save the palm trees this brand 

was presented to the USA and at 

the same time the UN Food and 

Agriculture Organization ( FAO) 

had established the regional 

research center for palm and 

dates for the Near East and 

North Africa to conduct studies 

and research and give support in 

the developmental programmes 

for palm farms in the dates-

producing countriesand thus, 

studies started in the USA, 

France, Britain and other 

countries by reproducing palm 

using tissue culture.

However, in a climate that 

serves the palm in Wadi Kojla in 

California with hot weather and 

scarce rainfalls. The scientific 

name of the Medjool palm is 
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Phoenix dactylifera i.e. (life tree) 

where it’s available to common 

people (and people of desert 

in particular), as those people 

used it for food and fuel and 

for building in addition to the 

provision of nutrition, knowing 

that palm cultivation started 

early in Mesopotamia and Nile 

valley since more than 7000 

B.C., and thus the Medjool dates 

are considered among the best 

quality and costly dates in 

terms of size, flavor, in addition 

to its beauty as far as color is 

concerned, it has reddish-amber 

color during the ripening stage 

and when fully ripe it turns into 

blackish- dark-brown and as for 

the texture of the fruit flesh it is 

soft and rubbery with delicious 

taste, but its outer skin, it’s 

medium-thick and adhered to 

the fruit flesh and soon will shrink 

forming very nice and distinctive 

wrinkles and grooves. 

Features of Medjool dates:

1. Oval, long, rectangular in 

shape,  large in size with 

orange-yellowish color when 

partially ripe.

2. Fruit length 3.7 - 5 cm.

3. Diameter 2.5 - 3 cm.

4. Length of pit 2.5 cm and 

6.8cm thick.

5. Fruit weight ranges between 

15g to 34g and sometimes more.

6. Color of fruit atthe ripe stage 

dates is reddish-amber and 

turns entirely into brown 

7. Low in fibers.

8. Fruit flesh thickness ranges 

between 5 - 7 mm.

9. Texture of fruit flesh is soft 

and elastic.

10. Delicious taste 

Features of Medjool palm:

1. Bluish Green-color palm tree 

2. Coarse fronds

3. Profuse shoots 

4. Leavesare silver green to 

bluish green

5. Tree trunk diameter 18-20 

inches

6. Adult tree productivity 80 - 

120 kg

7. Color of palm branch yellow-

orange 

8. Multi- stamens

9. Palm leaves is short to 

medium in length

10. Thorns are multiple, medium-

long  and sturdy

11. Each cluster of adult tree 

contains 110 racemes each 

with 52 fruits

12. Medjool palm is late in 

r i p e n i n g

13. Anti-salinity

14. Anti-winds

15. Anti-dryness

16. Medium-tolerant against frost

17. Blossoming season in Jordan 

at the end of February and 

the beginning of March, 

depending on the prevailing 

temperature fit for blossoming

18. Pollination process continues 

till the end of April and May 

of each year

19. Heat accumulation is 

important for the ripening 

mechanism of Medjool brand 

fruits and also the time up to 

ripening, however, fruits are 

set to ripe in 180 days.

Mechanism of Medjool fruits 

ripening:

The process of pollination and 

fruition starts and there the 

division process of meristematic  

cells starts to become more 

active and multiply for a short 

time then Al Chamri stage and 

green-ripening date then yellow-

ripening date due to fertilization 

schedule and ideal irrigation 

which enhance the size of fruit 

to reach a stable size (yellow-

ripening), so, it’s advisable to 

boost irrigation (continuous 

irrigation) from Al Chamri  stage 

up to yellow-ripening (900 

liters/week), and at this stage 

biologic and physiologic and 

chemicals processes start to 

work on the size, taste, flavor 

where chlorophyll disappears 

and pigments appear

Graph of commercial 

production in Medjool dates 

In other words, the process of 

continuous irrigation is given, 

according to commercial 

ripening curve, to the fruit 

where palm tree needs at the 

beginning of fruition a plenty 

of water reaching 900  liters/

Composition of Medjool date

Energy Kael kcal 277 %

Carbohydrates 74.97 g 58%

Protein 1.58 g 1.81%

Total fats 0.10 g 1%

Cholesterol 0mg 00%

Fibers 6.7% 18%
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Major changes in sugars and ether natural qualities of the dates during the growth stage

week till attaining the peak 

size at the end of yellow-

ripening and, at the beginning 

of becoming ripe from the tail 

the process of water irrigation 

will be lessened gradually 

according to a schedule based 

on environmental circumstances 

and, after this stage the process 

of complete gradual ripening 

will start and thus physiologic, 

chemical, physical and biologic 

changes in the fruit will continue 

as regards increased softness 

and elasticity of its tissues 

and decreased respiration and 

acidity and all pectin materials 

will convert from insoluble to 

soluble form…etc. 

Among the most important 

issues in the Medjool palm is the 

process of cutting to produce 

good size and weight fruits 

which is a pure technical process 

and though which the kind and 

quantity of production can be 

determined and, the process 

of cutting depends on the 

experience and skill of the farmer 

to be able to make compromise 

between production and 

the process of preparation 

(infrastructure) of the farm and, 

the most important steps of 

cutting are as follows:

• Cutting of theclusters 

(OTHOUQ), a very important 

process so that half the 

number of is nearly removed 

so that the rest bunches would 

distribute over the apex of tree 

and more attention is paid to 

bunches with long racemes 

(SHAMAREKH) as a palm 

contains two types of clusters, 

those with long racemes and 

those on the peripheries with 

short racemes.

1. Clusters (OTHOUQ) with 

short racemes contain 90-

98 racemes, each raceme 

carries 25 date fruits and, 

each raceme is about 45 -48 

cm long.

2. Clusters with long racemes 

contain 104-110 racemes each 

one of them contains 55-57 

date fruits and, the raceme 

length is 60-65 cm.
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The first steps of cutting is to 

remove the peripheries of cluster 

at a distance of 10 - 12 cm on the 

same level then to remove the 

core racemes according to the 

attached table and thus there 

remains on the cluster the set 

number of racemes according 

to the weight required and, we 

know that the minimum weight 

of a Medjool fruit is 15g, for 

example to take first the weight 

of 15g and then the other weights 

as demanded.

Table (1) Shows the process of cutting applied to the Medjool palm to get high quality fruits

Fruit 

weight g

Fruit 

# on a 

raceme

# of 

racemes 

on a 

bunch

# of 

bunches 

on a palm 

tree

Weight 

of a 

bunch

Weight 

of 

bunches 

on a 

palm tree

Expected 

farm 

production

Loss 

% 

Total 

production 

in kg

15 10 20 8 3 24 48000

15 10 30 12 4.5 54 108000 156000

15 8 35 8 4.2 33.6 67200

15 8 40 12 4.8 57.6 115200 182400

15 10 30 8 4.5 36 72000

15 10 35 12 5.25 63 126000 198000

15 8 40 8 4.8 38.4 76900

15 8 40 8 4.8 38.4 76800 153600

Table (2) shows how to get good and high quality fruits

Fruit weight 

/g

Number of 

fruits on a 

raceme

Number of 

racemes on 

a bunch

Number of 

branches on 

a palm

Weight of a 

cluster

Weight of 

clusters on a 

palm tree

Expected 

production /kg

1800 trees

15 15 45 16 10.125 162 291600

20 14 45 16 12.6 201.6 362880

20 14 45 17 12.6 214.2 385560

15 15 75 15 16.875 253.125 455625

15 40 10 9 90 162000

1. Cluster with short racemes: 

each raceme is 45-65 cm 

long, number of fruits on a 

raceme is 44 fruits, number of 

racemes on a cluster is 95-98

2. Cluster with long racemes, 

each raceme is 60-65 cm 

long, number of fruits on a 

raceme is 57 fruits, number of 

racemes on a cluster is 112

Noting that 10-12 fruits are left 

over on each raceme, or as 

wished by the farmer 14, 15 or 16 

fruits are left over

There is a difference in this 

table in the number of fruits 14, 

15 and the number of racemes 

also differed and the number 

of clusters on the palm tree, 

the table to be completed with 

the weights realized from the 

assumed ones until the highest 

weight of fruit is achieved

An example of the mathematical 

equation of cutting the clusters 

and racemes and date fruits on 

the Medjool palm

Each cluster contains 100 to 110 

racemes and, let us to assume: 

100 racemes 
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Each raceme contains 50 to 52 

date fruits and, let us to assume: 

50 fruits

Number of fruits on a cluster is 

100 x 50 = 5000 date fruits 

The process of cutting:

1. Cutting 60 racemes from the 

core of cluster and this means 

to leave over 40 racemes (60 

racemes x 50 date fruits = 

3000 fruits removed) 

2. Each raceme produces about 

34 fruits and 14 are left over 

(40 racemes x 34 = 1360 date 

fruits removed)

3. Total fruits lost from a cluster is: 

3000 + 1360 = 4360 date 

fruits removed

Number of fruits on a cluster- 

number of fruits removed = 

5000 - 4360 = 640 date fruits 

left over on a cluster

Number of clusters x 640 

– yield of Medjool palm tree 

after cutting 

14 cluster x 640 fruits = 8960 

fruits per palm tree

Weight of fruit = ranging 

between 20 to 27g, the 

average is 25g

25 g x 8960 fruits = 214000 g 

= 214 kg the yield of palm tree 

214 ÷ 14 = 15 kg the weight 

of branch approx. which is 

assumed in theory 

Actual weight will not exceed 

8-10kg/cluster and the 

difference is counted as a loss 

in the table 

Palm tree yield 8kg x number 

of clusters 14 = 112 kg/tree

And the average is 80kg/tree 

and the rest will be counted 

as a loss due to environmental 

conditions and insects…etc. 

Al Medjool season:

1. Medjool fruits are harvested 

in the middle of September 

and according to seasonal 

temperature and harvest may 

continue to the middle of 

October therefore the process 

of harvesting takes a time and 

consumes effort and the reason 

of that is that the Medjool 

fruit is costly and cannot 

be exposed it to risks by no 

means (from insects or birds) 

therefore they are bagged 

early to preserve the date fruits 

and, due to its weight it drops 

inside the bag, knowing that 

the harvest of Medjool dates is 

per fruit contrary to other types 

of dates which are reaped by 

cutting the clusters, therefore 

the Medjool is harvested on 

stages and successively with 

the process of repining, these 

fruits are considered soft and 

they are collected in shallow 

dish boxes.

2. Precooling: we know that 

the temperature of field is 

relatively high around 45 to 

50 Celsius degrees and in 

this case temperature must 

be reduced progressively 

down to 15 Celsius degrees 

and then to 5 degrees for 24 

hours for the fruit to pull taut 

and coheres and keeps up its 

distinct shape 

Figure showing venation in Medjool skin

3. Weighing process: this is an 

important process which is 

followed immediately from 

the field to the workshop 

(preparation house) to know 

about the production first 

and maintaining it and know 

about the workforce needed 

for the process of such 

preparation

4. Washing & Drying: washing 

and cleaning process is done 

to remove straw, dirt and 

this process must be cared 

for as the Medjool date skins 

are sensitive and essential 

in the selling process as 

the outer skin is one of the 

major features therefore 

attention should be paid 

not to hit or shred and 

damage the outer skin while 

washing, as excessive water 

in its turn would impact the 

quality of Medjool date due 

to increased acidity therein, 

therefore the process of 

drying must not impact also 

the date skin and, then the 

process of sterilization will 

be carried out to remove the 

insects and their eggs using 

vaporization materials in 

tight chambers. 

5. Grading: an important 

process to identify and 

sort out the sizes because 

they are fundamental in 

the determination of prices 

and the required packing 

and, this process needs 

control and monitoring and 

skillful labor and, recently 

machine has been used in 

sorting out the sizes and 

weights.  
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Assortment and gradation of 

the Medjool date standards:

1. Optimal humidity rate from 

25-28%

2. The first class is separated 

from the second class and 

from dry and damaged dates 

3. The first class dates are those 

with beautiful venation and free 

of any air venations which would 

give their elegant brown color. 

4. The second  class dates 

are the yellowish-brownish 

color due to the presence 

of air between the skin and 

fruit flesh which changes its 

venation from the first class, 

these are good dates because 

they are natural due to the 

environmental circumstances 

and the quality of soil that 

impacts the formation of 

Calcium Glucosite and Calcium 

Fructosite crystals under the 

skin due to dryness of fruit

5. To be free of any mechanical, 

physical or chemical damages 

6. To be free of any defects like: 

swelling, sugarization, peeled 

skin

Sizes of Medjool dates in Jordan and number of fruits in a 5 kg pack

Size Weight/g Average weight Number of dates in a Pack/5kgfilled 

with dates (no.)

Small 14 12 76-80

Medium 15-18 16 55-71

Large 19-23 21 43-50

Jumbo 24-27 25 45-37

Super jumbo +27 29 30-40

Weights of Medjool date may reach, if duly treated, 40-60 g each date

Packing:

Packing depends usually on 

customer demand but generally 

packing is made in cartoon 

boxes of 5kg, and there are 3, 

2, and 1 kg, and such boxes are 

anti-moisture and wrapped with 

shrink nylon  

Storage:

Storage process is of two types:

1. Short-term storage

2. Long-term storage 

Storage for a short period 

is carried out in stores 5 x 

10m, while storage for long 

time is conducted in stores at 

temperatures -18 to -25 degrees 

The following colors are assigned 

for packing:

Size Color

Medium Maroon

Large Black

Jumbo Golden

Super Jumbo Golden

Classic Green

403 Blue
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Boxes of dates
Factors affecting the time of 

harvest:

Among the most important 

factors affecting the time of 

harvest:

1. Type of brand and nature of 

consumption (direct, export, 

processing) 

2. Weather conditions in terms 

of heat, winds, rain…etc.

3. Different agricultural 

processes- palm service

4. Intensity of fruition 

5. Place of fruit on cluster and of 

the tree 

6. Experience in the brand

7. Moisture content of fruit

Control of damage and waste:

1. Good training of labor will 

serve the Medjool palm

2. Time of harvest to be done in 

the morning or in the evening 

and to avoid noon time and 

sun heat

3. To use cooled carriages

4. To place the date in shaded 

and well-ventilated places

5. To avoid throwing the date 

lest of its damage

6. To select soft-touch field 

packs fit for the brand 

7. Clean packs

8. To arrange dates well inside 

the packs 

Wastage in Medjool date 

yield:

Waste in the Medjool dates is 

quite large according to the 

following equation:

1. Waste in the quantity of 

cluster to half the quantity 

as the palm produces 

around (24) clusters and (12) 

branches are only left over on 

the tree 

2. Waste in each cluster where 

more than (60) racemes are 

removed and additionally 

one-third of racemes are 

made short to less than the 

half of length 

3. Waste in dates as 10-12 dates 

are left over on each raceme 

which contains (52-60) date 

fruits 

And by a mathematical 

equation:

Each cluster that contains 

(5000) dates fruit and weighed 

about (30-35) kg will go down 

to (500) dates fruits and weighs 

after ripening (8) kg, and this 

means the wastage is very 

considerable, therefore, I advise 

Medjool farmers to lessen the 

process of arbitrary cutting 

made on clusters and racemes 

and date fruits, and make full 

use, reasonably and scientifically, 

of the palm production 

Packs/5 kg
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