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Modern technologies are developing exponentially, to a point where it is becoming difficult to 
stay up to date with the latest advancements.

This technological proliferation has helped improve almost all aspects of our lives, with 
significant progress made within social, education, economic, scientific, health and agricultural 
fields, and is helping to overcome many of the universal challenges and obstacles that 
humanity has faced since the beginning of time.

With the severity of environmental, food and water security and sustainability a priority, 
agriculture in particular has benefitted immensely from the influx of advanced technology on 
a large scale, with revolutionary examples such as using drones for pollen dispersal, as well as 
discovering plant diseases. 

Such progressive breakthroughs would not have 
happened if not for the effort made in the 
research, innovation, and development 
stages, highlighting its necessity in 
driving the world forward.

In this issue of Scientific 
Insights, we explore the 
fast-paced modern 
progress in the 
agricultural sector in 
Oman and how local 
farmers can benefit, 
as well as presenting 
a research study 
on the effect of 
urbanisation on the 
vegetation covers of 
Dhofar Governorate.
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Upgrade announces the three winning projects for its 4th edition
Upgrade program, a program that transforms the best graduation projects in the 4th 
Industrial Revolution technologies into successful ICT startups, virtually announced the 
three winning projects for its fourth edition on Tuesday 8th of December, 2020.

A Research study reveals how Omani families adapt with online learning challenges
A research study conducted by the Social Observatory Program at the Ministry of Higher 
Education, Research and Innovation showed the techniques adopted by a sample of Omani 
families to cope with the online learning challenges during the COVID19- pandemic.  

‘Smart Cities Around The World’ initiative 
launched
The Smart City Platform of the Research and 
Innovation sector of the Ministry of Higher 
Education, Research and Innovation recently 
held its first session for their new initiative called 
‘Smart Cities Around The World’.
The idea of the new initiative is to host local, 
regional and global experts online to talk about 
their experiences in adopting the concept of smart 
cities in their countries and discuss the results, 
challenges, achievements and other factors when 
adopting the project in their respective countries.

 Dr. Rahma Al Mahrouqi visits academic institutions
 and discusses areas of cooperation with

international and local institutions
HE Dr. Rahma bint Ibrahim Al Mahrouqi, Minister 
of Higher Education, Research and Innovation 
(MoHERI) took part in the 20th meeting of 
the GCC Committee of Ministers of Higher 
Education and Scientific Research. She also 
visited a number of academic institutions, 
including Gulf College, to follow up its latest 
developments, achievements, future projects 
and quality development plans. HE Dr. Rahma 
also discussed potential cooperation aspects with 
a number of international and local institutions, 
including the Petroleum Development Oman (PDO).    

....more

....more

....more

OMREN introduces IPv6 to its members
Due to the continuous rapid growth in the number of devices connected to the Internet, and 
the shortage of IPv4 addressing protocol, universities and colleges will face challenges in 
providing their services to students and researchers over the Internet using IPv4 addressing. 
Coping with these challenges, Oman Research and Education Network (OMREN), which 
is a national nonprofit project initiated by the Ministry of Higher Education, Research and 
Innovation (MoHERI), launched the IPv6 service and urged its affiliated institutions to 
activate this service.

 MoHERI, Ministry of Finance and Omantel join
 hands to establish Excellence Center for

Advanced Telecommunications Technology

The Ministry of Higher Education, Research 
and Innovation (MoHERI), Ministry of Finance 
and Omantel, in partnership with the Sweden 
Ericsson Company, signed an agreement to 
establish a Center of Excellence for Advanced 
Telecommunications Technology and Internet 
of Things (IOT) to facilitate 5G and Internet of 
Things (IoT) services in the Sultanate. 

Omani among 15 at Innovation Week in 
Germany
Young innovator Razan Hamed al Kalbani 
has done Oman proud  by being one of 15 
participants chosen to take part in the Innovation 
Week in Germany.
She is taking part in the event virtually with her 
project ‘Breaking the Wall of Paint Absorbs 
X-rays’, for which she won first place in the 
Falling Walls Lab Competition 2020, organised 
by the Research and Innovation Department of 
the Ministry of Higher Education, Research and 
Innovation.
The Innovation Week was held from November 2 
to 6 with the participation of some of the leading 
German universities, including the University of 
Stuttgart, Karlsruhe Institute of Technology and 
the RWTH Aachen University.
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In 2020, the world lost approximately 4,393,468 hectares of forest area due to several factors, including 
human activities. These changes lead to other changes in land use and an increase in economic industries, 
which leads to loss of animal habitats and damage to biological diversity and ecosystem. A joint research 
team from the Oman Animal & Plant Genetic Resources Center (OAPGRC) at the Ministry of Higher 
Education, Research and Innovation (MoHERI) and the Remote Sensing and Geographical Information 
System- GIS Center at Sultan Qaboos University, sought to study the changes occurring in vegetation 
patterns as a result of urbanization in Dhofar using geographic information systems.  Dr. Ali bin Hussein 
Al Lawati, Expert on Plant Breeding and Genetics Resources, outlines the full details of the research 
study to Scientific Insights.

Urbanization poses threat to plants in Dhofar
Research Mechanism
This project covered five Wilayats in Dhofar: Mirbat, Taqah, Salalah, Rakhyut, and Dhalkut, with a total 
area of  6857 square kilometers out of the total area of Dhofar of 99300 square kilometers.
The research project used the Remote Sensing and Geographical Information System- GIS, including 
the vegetation cover index and the difference between the vegetation index and vegetation and urban 
cover to determine the effect of urban development on vegetation cover and to map plant types 
geographically and temporally. (Figure 1) Shows pictures of vegetation cover of the study area from 
1978 to 2018, and (Figure 2) shows the urban development of the study area from 1978 to 2018.

Dhofar constitutes 70 % of the plant diversity in Oman, and is home to 1407 plant species, but has 
witnessed a surge in urban development spanning forty years, from 1978 to 2018. This created the 
incentive to study the impact of urban development on the vegetation cover of Dhofar Mountains, 
Salalah Plain and the adjacent coastal areas, and this was done by accomplishing the following tasks:
• Spatial and temporal geographic mapping of urban development due to the change in land use 

during the past forty years from 1978 to 2018.
• Spatial and temporal geographic mapping of vegetation cover due to land use change during the 

past forty years (1978 to 2018).
• Establishing a spatial database for the types of plants affected by urban development during the 

study period. 
• Determining the geographical sites of plant species with limited spread in Dhofar and Oman in 

general that are affected by urban development.

Research idea

Figure 1 Figure 2

Figure 3

Research Findings 
The results showed that during the past forty years, urban development increased by 70.6  % and 
may have significantly affected the vegetation cover. It was noticed that vegetation cover decreased by 
33.2%, and it was found that the correlation analysis between the vegetation index and building index 
are very high and indirectly indicate its impact on vegetation between 1978 and 2018. However, the 
researchers believe that other factors have affected vegetation, including climate change.
For the purpose of examining the effect of urban development on the diversity of plant species in the 
study area, the urban development cover for the year 2018 was imposed on the vegetation cover for 
the year 1978 (Figure 3). The results of this analysis showed that the total number of plants’ species 
decreased by 351 plants from 1717 plants in 1978 to 1366 plants in 2018. The total number of plant 
species decreased from 691 species in 1978 to 593 species in 2018.
The research also examined 92 plant families to explore the pattern of change of plant species from the 
year 1978 to 2018. In general, 60 % of the vegetation cover in the study areas decreased over the past 
forty years.
The preliminary results showed that within 95 sites, plant species were monitored that had been directly 
affected by the construction. It was found that 30 sites had plant species that only spread in Dhofar 
and each site is around 25 x 25 square kilometers. These sites must be preserved to save the natural 
habitats of these plant species and not expose them to extinction due to urbanization. There are thirty 
other sites with plant species of limited spread in Dhofar, within two sites, and in the Sultanate, within 

one or two sites, that also must be preserved from the impact of urban development.

 Research Recommendations
The outcomes of this research recommends that when conducting any urban development projects, 
plant biological diversity must be taken into account in those sites. Researchers suggest sharing the 
plant biological diversity findings with the environmental authorities concerned with studying the 
environmental impact of related projects. We believe that the concerned authorities have already taken 
this into consideration, but we affirm the need to complete and sustain such studies for the next stage.

Research team
The team comprises of Dr. Yaseen Al Mulla, Dr. Amna Al Ruheili, Krishna Nihar, Faisal Al Harrasi from 
Remote Sensing and Geographic Information Systems (GIS) Center, Dr. Ali Al Lawati and Dr. Nadiya Al 
Saadi from the Oman Animal and Plant Genetic Resources Center (OAPGRC) at the Ministry of Higher 
Education Research and Innovation.

Future Plan
Dr. Ali Al Lawati confirms his intention to prepare similar studies of plant biodiversity areas in the other 
governorates of the Sultanate, particularly on the Western and Eastern Hajar Mountains areas in Oman.
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For the ‘Researcher’s Biography’ section of Scientific Insights, we explore 

the biography of Dr. Haitham bin Hilal bin Said Al Mahrouqi, a Specialist 

Doctor in the Ophthalmology Department at Al Nahda Hospital who began 

his journey into scientific excellence in primary education. He finished his 

secondary education at Sultan Qaboos School, achieving first place amongst 

the bilingual schools in Oman, then joining the University of Otago in New 

Zealand where he received his bachelor of Medical Sciences (epidemiology) 

and then received the Doctor of Medicine, both with honors degrees. Dr. 

Haitham returned to the Sultanate in 2014 after spending 10 years in New 

Zealand and joined the Ophthalmology Residency Program at the 

Oman Medical Specialty Board (OMSB).

Research Interests
Dr. Haitham Al-Mahrouqi started his interest in research while 

he was studying Human Medicine at the University of Otago. 

He has several research interests, namely eye injuries and 

keratoconus, which is one of the most common diseases 

in the Middle East among young people, and the first main 

cause of corneal transplantation in many countries, including 

Oman.

Dr. Haitham’s research has improved the diagnosis of 

keratoconus at an early age, in avoiding exacerbation of the 

disease and reached the stage of corneal transplantation, 

which is a complex process that requires frequent visits 

to the doctor. The cornea may last for about 10 to 20 

years only before it needs replaced, even if the cornea 

does not have inflammation. The lifespan of the cornea 

among Omanis who have corneal problems is only 5 to 

10 years. Assuming that the average lifespan in Oman 

is 75 years, these people will need four corneas during 

their life, and every time the patients need a corneal 

transplant, their eyes are more likely to reject it, which 

may cause complete blindness.

Dr. Haitham’s current focus is on researching how to 

reduce the negative affects of eye diseases, as they are the 

most significant causes of blindness that can be avoided.

Dr. Haitham bin Hilal Al Mahrouqi
Omani researcher interested in 

studying eye diseases and 
keratoconus

Studies and Interest in Ophthalmology
 The current studies of Dr. Haitham Al Mahrouqi are focused on collecting comprehensive data on 

keratoconus, after receiving a grant from the MoHERI(formerly The Research Council) to complete the 

study of Keratoconus in cooperation with the Ophthalmology Center at the Armed Forces Hospital, 

under the supervision of Dr. Rashid Al-Saidi. The study seeks to find out the prevalence of keratoconus 

disease among youth and to know the geographical distribution of the disease. Dr. Haitham has 

published a number of research studies in several international journals that can be accessed through 

PubMed Central. He has also presented a number of papers in local and international conferences, 

including The Lindau Nobel Laureate Meetings, the World Ophthalmology Congress and the European 

Society of Cataract and Refractive Surgery (ESCRS). 

University 
of Otago 

Prestige Scholarship 
in medicine in 2010/2009 
and many awards for the 

best scientific paper in 

local and international 
conferences.

The 
best young 

researcher award 
in the 2nd Health 

Research Forum at 
the Ministry of Health 

(MoH) in 2018.

The 
best Medical 
Researcher in 

Ophthalmology at the 
Oman Medical Specialty 

Board (OMSB) in 2017

Awards and Grants:

Paradox
Dr. Haitham says one of the interesting situations is how he wears glasses while he is an ophthalmologist, 

which is a question that cannot find the appropriate answer for . 

Conclusion 
Dr. Haitham Al Mahrouqi believes that knowledge is more important than money. 

and conducting research is an investment that will generate many financial 

returns and acquired knowledge. Our worst decisions are when we 

simply spend money to import certain services or products 

from abroad, while instead we can learn how to make them 

ourselves, and achieve our self-sufficiency. For example, 

sending a patient for a cornea transplant abroad because 

it is cheaper, or through the use of a specific company to 

do a financial audit or develop strategies for a specific 

institution despite the presence of knowledge. Working 

for self-sufficiency is very important, and we have seen 

this in the time of the Corona Pandemic due to greed, 

travel restrictions and the spread of the virus. All of this 

has led to a period of insecurity, whether within health 

care, the economy or even food. Knowledge is very 

important to achieve self-sufficiency in all areas of life, 

especially within the scientific gaps existing in Oman, and 

a viable solution to these problems is the activation of 

research and innovation.
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In regards to agriculture in Oman, Saed 

Abdullah Rashid Al Kharusi, Chairman of 

Omani Agriculture Association, discussed 

the Omani farmer's interest in his agricultural 

land, past and present, and how he used 

agricultural techniques to utilize the nature 

around him. He believes the Sultanate is 

witnessing great agricultural progress at the 

present time, reinforced by the agricultural 

history of the Sultanate, and the efficiency of 

the Omani farmer who sought to achieve food 

security by harnessing ancient technologies 

of ancient times, both industrial and natural. 

He added that the farmers benefited from 

the technologies in different ways as these 

technologies provided more protection for 

the agricultural environment and improved 

the quality of the crops. One of the traditional 

agriculture techniques used in Oman is the 

faghur method, which is an advanced food 

technique for preserving dates for a long 

time after the harvesting, cooking, drying and 

storage operations. The faghur method is still 

used today to export crops abroad, where 

they are met with great demand, and are 

involved in various food industries.

Dr. Muthir Saleh Said Al Rawahy, Head of the 

Vegetables Research Section at the Ministry 

of Agriculture, Fisheries and Water Resources, 

explains that, “The agricultural wealth around 

the world has grown due to the rapid and 

steady scientific progress in all areas of life, 

and the Sultanate’s interest in agricultural 

wealth goes back to a long period as the first 

agricultural research center was established in 

1957 in Nizwa, Al Dakhiliyah Governorate.  In 

fact, the General Directorate of Agricultural and 

Animal Research of the Ministry of Agriculture, 

Fisheries and Water 

Resources was established in the early days of 

the Omani renaissance, and as a result of the 

interest in agriculture, Sultan Qaboos University 

was also established, which includes the College 

of Agricultural and Marine Sciences.  These 

research institutions play an important role in 

the field of agricultural development, particularly 

in the various agricultural crops of vegetables, 

fruits and field crops.”

Dr. Sawsana Al Rahbi points out that “the 

agricultural wealth in the Sultanate of Oman 

has received very high scientific interest, which 

is represented in the scientific research and 

innovation in various research and educational 

institutions”. She maintains that “scientific 

research is being conducted in various 

agricultural fields including plants, animals, 

food, marine wealth and micro-organisms, and 

the research extends to cover everything that 

promotes this agricultural wealth, such as soil 

and water research, agricultural engineering, 

agricultural economics, artificial intelligence 

research and modern technologies. These 

researches are distributed in the research 

centers of the Ministry of Agriculture, Fisheries 

and Water Resources, the Ministry of Higher 

Education, Research and Innovation and others.

Development of agriculture in Oman throughout time  
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Agricultural 
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farms: Improved 
efficiency and 
reduced cost and 
effort

By Adil Al Fazari and Mohammed Al Rezeiqi

Technological progress has become synonymous with most areas of 

life, including the agricultural field, as the world is witnessing a wide use of 

modern technologies in various stages of agricultural production. Within the 

agriculture sector in Oman, modern technology is utilized to help reduce waste, 

increase production, manage or prevent agricultural problems, control agricultural 

pests, and use resources more effectively to increase produce. However, there are 

some questions to be considered regarding this advancement of modern technology 

within the agricultural field: How has technology benefitted farming in light of the 

differences between technological progress and traditional agricultural methods? How can 

a farmer manage the balance between agricultural production and food consumption? And, 

how can the Omani farmer bridge the gap between the requirements of some international 

bodies and the quality of the Omani agricultural crops when it comes to exporting crops 

abroad? This issue of Scientific Insights will explore the impact of modern technology on 

agricultural progress.  With the help of specialists within the field, we explore how to 

apply agricultural scientific techniques at the national level, examining the various local 

efforts in this field as well as reviewing the national models that have excelled in the 

use of technology in the agricultural field. 



Relationship between science and 
agriculture
Dr. Sawsana Al Rahbi stated, “Due to the 

geographical location of the Sultanate, the 

agricultural wealth of the country can sometimes 

suffer from environmental challenges, especially 

in dry and semi-arid regions. This calls for the 

application of advanced technologies to sustain 

agriculture and rationalize the natural resources 

consumed in it while improving the quantity and 

quality of agricultural production.” 

The use of technology in all fields, including 

agriculture, has an important role in preserving 

resources, as confirmed by Dr. Muthir Al Kharousi, 

who states that “in the agricultural field, greenhouse 

technology and modern irrigation systems have 

been introduced with the aim of preserving water 

resources in agriculture, extending the planting 

season, raising productivity in the unit area and 

utilizing agricultural lands optimally. Protected 

agriculture plays a prominent role in the field 

of vertical farming of vegetables due to the 

availability of optimal conditions in the surrounding 

environment that allows more active and abundant 

plant growth and greater yield. The use of soilless 

cultivation saves water resources and reduces the 

use of fertilizers and agricultural pesticides, and in 

return increases crop productivity by about 20 to 

40 per cent. There is also the technology of cooling 

of nutrient solution for 

cultivation without soil during the summer season 

and is effective in raising productivity and getting 

rid of diseases, and is free from pesticides, and 

since this technique depend on recycling water or 

nutrient solution.

In regard to agricultural techniques in Oman, Sa’ed 

Al Kharusi adds that “experts and scholars who 

visited the Sultanate in recent periods proved that 

aflaj’s and valleys have the potential to double their 

flow of water through modern scientific techniques 

and therefore double the areas of agriculture, as 

well as some dams of valleys in some regions of 

the Sultanate that store huge quantities of water”. 

Sa’ed maintains the importance of the utilization 

of modern technologies, such as cloud seeding, a 

technique used to increase precipitation, and the 

involvement of artificial intelligence in agricultural 

work. He adds that “the Omani Agriculture 

Association, in cooperation with the innovator 

Hilal Al Siyabi, seeks to solve renewable energy 

issues in order to run some systems. For instance, 

rather than spending OMR 150 per month for 

a single agricultural chiller, solar energy can be 

used to come up with an invention that generates 

the necessary energy from water to operate the 

cooling system and save on costs. Instead of using 

water from the radiator, industrial material can be 

used to prevent water from freezing in the pipes 

and to control them at a suitable temperature, 

as is the case with some vehicles in European 

countries during the winter period”. 

Computers and smartphones in agricultural fields
The applications of artificial intelligence and the Internet of Things in agriculture in general depend on 
the use of sensors, as Dr. Sawsana Al Rahbi explains, “whether they are field devices (temperature, 
humidity, light, salt sensors, etc.) or remote sensing techniques (satellites, remote drones, professional 
cameras). These techniques are used to collect accurate data on the actual situation of agriculture, the 
surrounding environment and the factors affecting it, then the data is analyzed digitally to direct automatic 
control systems to do the pre-programmed command, such as irrigation of the field with a certain 
percentage, spraying the insecticide in calculated quantities, reaping the fruits, and sorting production 
according to color, size or shape.All these operations are done from sensing, analyzing and controlling 
easily through computers or mobile phones. Smart agriculture in greenhouses is considered one of the 
most successful applications of artificial intelligence in agriculture, as it enables farmers to monitor and 
control all factors affecting agriculture through computer or mobile applications in order to provide the 
appropriate environment for the cultivated crops. In the US, there is a famous robot called Angus that 
is able to produce high-quality agricultural crops without any human intervention, demonstrating how 
applications of artificial intelligence in agriculture are witnessing a rapid and remarkable development in 

the world.” 

Reducing costs with technology
According to Saed Al Kharusi, “research 

progress has contributed to the introduction of 

modern technologies in the field of agriculture. 

For example, the creation of a special circulation 

system that is similar to a car cooler has allowed 

water to be reused, thus saving water and 

preventing moisture from entering greenhouses 

as well as saving water in irrigation and cooling 

processes”. Saed Al Kharusi maintains that 

“modern technologies have also enhanced the 

ability to limit the spread and reproduction of 

fungi and combat insects, thus stresses the 

importance of keeping up with the development 

of technology.  Moreover, he adds that the 

Omani Agriculture Association has been working 

on a project in relation to green beans exported 

to Japan, which must meet certain conditions.  

The project was a success due to the use of 

modern technologies that has contributed to 

the reduction of cost and improvement of the 

efficiency.  Previously, the manual seeding itself 

for one hectare of the crop used to cost OMR 

80, and spraying pesticides operation needed to 

be done 8 times for the crop, each costs OMR 

15. But now with the introduction of machines, 

the seeding and spraying pesticides operations 

together cost only OMR 85 for the same area of 

the crop, saving 30 % of the spraying pesticides 

cost.” 

In regard to the impact of modern technologies 

extending to different fields, Saed Al Kharusi 

further mentions that during his visit to some of the 

farms in the Netherlands, alongside others from 

the Omani Agriculture Association, they found out 

that only 3 farmers can manage a farm of more 

than 100 hectares thanks to modern technologies. 

Sa’ed Al Kharusi also presented a working paper 

at Saih Al Rasiyat seminar in Samail in 2007 about 

the fact that planting 100 thousand seeds require 

15 workers per day for a period of 10 days, at a 

cost of OMR 150, whereas modern techniques has 

allowed planting 100 thousand seeds per hour in 

high quality.

Saed Al Kharusi: 
The Sultanate is witnessing great 

agricultural progress at the present time, 
reinforced by the agricultural history of 

the Sultanate since ancient times
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OMR 15010 daysRequires 
15 laborers

Sowing 100 thousand 
seeds

Manual seeding

OMR 1501 HourRequires NO 
laborers

Sowing 100 thousand 
seeds

Modern Technologies



Promising areas for technical application in agriculture 
Dr. Muthir Al Kharousi, an expert in soilless agriculture at the Plant Production Research Center, said, 

“There has become a lot of progress in all areas of life, including areas in agricultural equipment and 

technology. It is very important to keep pace with these developments and make use of them in order 

to preserve agricultural resources. For example, using soilless farming technologies on land unsuitable 

for agriculture due to salinity, using sensors to determine the presence of water and its depth in various 

fields of agriculture, and using techniques for remote farm management and control of agricultural 

resources such as irrigation, nutrition, and other matters related to agriculture.”

In addition, Qusai Yahya Al Amri, owner of Al Fulaij Al Namouthajiyah Farm, elaborates.  “Today's 

technical science has become very advanced and it must be used as it can get rid of pesticides and 

chemicals and obtain double the amount of crops. The use of modern technologies also help in the 

process of mixing different fertilizers by knowing the mixing ratios through specific calculations, as well 

as the process of row and equalization of the land between plants and trees on the farm. This has 

helped in facilitating work and reaching the objectives, as well as saving time, reducing labor costs and 

increasing the amount of agricultural crops.

Taking advantage of the Sultanate’s climate changes
Saed Al Kharusi recommends “the importance of taking advantage of the diversity of the Omani climate 

since it will contribute to enriching the economic crops of the country that provides the market needs, 

such as strawberries, blackberries and other fruits, which have nutritional as well as a high financial 

value for farms. The different climate changes of the country have also opened the doors for different 

palm industries, aromatic industries and distillation industries for roses, jasmine and olives. The climate 

changes has allowed integration in the production of crops between the various governorates of the 

Sultanate, such as tomato and melon crops between Al Batinah and Al Sharqiya.”

To further highlight the importance of the relation between agriculture and Omani climates, Saed Al 

Kharusi gives an example of how in the past, “Al Bazili and Al Aswad in wilayat Dhank, with an area of 

18 million square meters, was famous for cane, red sugar and wheat, during the Ya'ariba 

dynasty, which relied on agriculture greatly, and was a reason for its political and 

military strength”.

Saed Al Kharusi also suggests looking at trees and agricultural crops for 

purely a scientific benefit promotes the development of production, 

the increase in crops and the economic benefits to the farmer 

and society. “For instance, strengthening and empowering the 

agricultural research sector to help develop farms and diversify 

crops, and grow various medicinal crops, such as the prostate 

medication extracted from pumpkin seeds. There are also 

some trees that can be used, such as the Ghaf Al Bahri 

(mesquite) trees, because the wood is strong and suitable 

for carpentry work, and it also withstands lack of water. 

Specialists can take the tree’s genes under a microscope to 

improve and isolate the harmful thistle gene and use other 

scientific techniques, such as making use of water associated 

with oil to plant wood trees such as mahogany and teak, 

improving the degree of weather and environmental quality 

and increasing the rainfall to enhance the economic benefits of 

wood wealth locally and internationally.

Field experimentation: Benefitting 
from technology in agriculture 

The cooling technology of the nutrient solution 

in hydroponics in greenhouses was successfully 

applied to produce cucumbers. Crops are 

affected by the heat during the summer period 

and are more prone to being infected with fungal 

diseases, but modern technology has helped with 

this particular issue and decreased the chances 

of plants dying. The application of the cooling 

technology has yielded positive results in the 

amount of the crops and reached 6 tons, as the 

optimum temperatures enhance the increase in 

carbohydrates and photosynthesis processes, 

which leads to an increase in chlorophyll in the 

leaves and the positive effect on productivity.

Technical experimentation: Applying 
technology in agriculture

Eng. Malik Al Toubi, Co-Founder and Chief 

Operating Officer at Wakan Tech, states that the 

company is a technology startup and is one of the 

investments of the Oman Technology Fund. The 

company was initially formed because Eng. Malik 

Al Toubi wanted to use his technical expertise 

in the agriculture sector in Oman. Wakan Tech 

currently includes members with a background in 

artificial intelligence and drones, as there is a clear 

demand for this advanced technology, and it aims 

to bring out the best agricultural technology and 

help local farmers to enhance crop productivity, 

cultivation and profitability.

Eng. Malik Al Toubi indicates that Wakan Tech 

provides a range of products and services, for 

example, spraying pesticides using drones that 

operate with artificial intelligence. The company 

aspires to be leading the agricultural technology 

sector in the Sultanate of Oman, solving problems 

faced by local farmers, and doing their part to help 

diversify Oman in various fields in the long term.

Dr. Muthir Al Kharousi
 The first agricultural research center 
was established in 1957 in Nizwa, Al 

Dakhiliyah Governorate

Eng. Malik Al Toubi,
 Co-Founder and Chief Operating 

Officer at Wakan Tech
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High Specification Research Device in the GeneBank to 
Preserve Genetic Resources 
The Oman Animal and Plant Genetic Resources Center (OAPGRC) of the Ministry of Higher 

Education, Research and Innovation, in cooperation with the University of Nizwa, has established 

a GeneBank to preserve genetic resources, which preserves genes, plant seeds, and animals’ 

blood types. Using the latest technology, this GeneBank aims to preserve these species and 

become a reference for information about genetics and diseases that affect plants and animals.  

X-Ray gun used to analyze soil elements and its concentration on each tested sample in 

one minute or less, the device can detect about 32 soil elements  

Horiba (Nitrogen tester)
Device used to test Nitrogen concentration in the solution, used to test Nitrogen concentration in the soil.

Horiba (Potassium tester)
Device used to test Potassium concentration in the solution, used to test Potassium concentration in the soil

Horiba (EC tester)
Device used to test electricity conductivity  percentage, used in testing water and soil quality

Titan600 (Soil element analyzer)

Horiba (PH tester)
Device used to test solution PH, used to test soil and water quality

Chlorophyll Tester
Device used to test chlorophyll percentage in plant leaves

Leaves Scanner
Device used to determine plant leaf area
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The Falling Walls Lab reveals…

Production of environmentally friendly biological 
medicines using fish waste

Fish has an important role to play in nutrition and food security. Although it is consumed in 

abundance and on a daily basis within Arab households, approximately 70 % of this fish biomass 

remains as leftovers, such as head, tail, fins, internal viscera and more through fish processing, 

causing environmental problems due to the rapid decay. They can also cause health problems 

affecting the respiratory system due to the odors they emit. Due to this prevalent issue, Samah 

Said Al Sarhani, a student from the University of Technology and Applied Sciences-Sur, developed 

an idea to use fish biomass to produce natural, environmentally friendly biological medicines. This 

fish waste contains rich proteins which is a better alternative to using chemical medicines that can 

cause harm to some people, especially those who suffer from chronic diseases. Her idea involves 

producing peptides from these proteins, which are amino acids linked to each other, and can be 

absorbed and analyzed by the body faster due to their distinct properties and large size.

Project idea
The project aims to produce environmentally friendly biological medicines derived from natural 

sources, rather than using chemicals, and thus can be used for the treatment of various types of 

cancer, diabetes, hypertension, cholesterol and other diseases.

Components of the project
The project involves different types of processes, such as the enzymatic process that separates 

proteins from fish residues, as well as the fluidized-bed bioreactor process that analyzes and 

breaks down proteins to produce peptides of different sizes. This method operates at a reduction 

of the cost of the ‘Downstream Process’, which is the last stage that purifies these peptides from 

impurities and toxic substances.

Project achievements
• Third place in the Falling Walls Lab Competition 2020

Future goals
The project team is further analyzing the feasibility of the idea and hope that their work will succeed 

in extracting and using natural biological medicines made from natural resources  as a substitute 

for chemical drugs. 

By Mohammed Al Rezeiqi



CRISPR-Cas9 helps finding new cancer treatments

Several researchers showed that a gene-editing 
tool called CRISPR-Cas9 enables geneticists 
and medical researchers to edit parts of the 
genome by removing, adding or altering 
sections of the DNA sequence. In the field of 
cancer research, CRISPR-Cas9 has enabled the 
development of a number of models for the study 
of carcinogenesis and drug testing. CRISPR-Cas9 is opening new 
doors to the treatment of human diseases. For this, the French 
scientist Emmanuelle Charpentier and the American scientist Jennifer A. Doudna 
have won the Nobel Prize in chemistry for the year 2020 for developing CRISPR-
Cas9. 
 https://www.nobelprize.org/

            https://www.nobelprize.org

Source: Sultan Qaboos University Med J, 
August 2018, Vol. 18, Iss. 3

A look into Cerebral Venous Thrombosis in the 
Sultanate of Oman
Cerebral Venous Thrombosis (CVT) can have varied and life-threatening manifestations. This study 

aims to identify the types of manifestations, their symptoms and the results of their treatment in 

the Sultanate of Oman.

This retrospective study was conducted at the Sultan Qaboos University Hospital between January 

2009 and December 2017. The medical records of all patients with CVT were reviewed to determine 

demographic characteristics, clinical features and patient outcomes.

CVT is relatively uncommon in Oman
A total of 30 patients with CVT were studied, with the mean age 11 ± 36.8 years and the male-to-

female ratio was 2:3. Common manifestations included headache (83 %), altered sensorium

 (50 %), seizures (43 %) and hemiparesis (33 %). Underlying risk factors were present in 16 patients 

(53%). Computed tomography or magnetic resonance imaging of the brain was abnormal in all 

patients, with indications of infarcts (40 %) and major sinus thrombosis (100 %). There were five 

cases (20 %) of deep CVT. The patients were treated with low-molecular-weight heparin, mannitol 

and anticonvulsants. The majority (77 %) had no residual neurological deficits at follow-up.

Research team:
Dr. Darshan Lal, Arunodaya R. Gujjar, 

Ammar Obaidi, Mortada El Tigani, 

Nandagopal Ramachandiran, Sunil Kumar, 

Faizal Al Azri and Abdullah R. Al Asmi
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Conclusion:
These findings indicate that CVT is a 
relatively uncommon, yet treatable 
disorder in Oman. A high index of 
suspicion, early diagnosis, prompt 
anticoagulation treatment and critical 
care may enhance favorable patient 
outcomes.

Hepatitis – a global threat to human health
The 2020 Nobel Prize in Physiology or Medicine was awarded jointly to Harvey J. Alter, Michael Houghton 
and Charles M. Rice who have made a decisive contribution to the identification of a novel virus, Hepatitis 
C virus. The Nobel Laureates’ discovery of Hepatitis C virus is a landmark achievement in the ongoing 
battle against viral diseases. 
The Nobel Assembly at the Karolinska Institute, which is the Stockholm-based body that oversees the 
awards, said “the discovery of the Hepatitis A and B viruses had been critical steps forward,” adding 
that, the discovery of hepatitis C virus revealed the cause of the remaining cases of chronic hepatitis and 
made possible blood tests and new medicines that have saved millions of lives.



  Professor Ghassan Al Kindi

Pro-Vice Chancellor for Research and Innovation

 at Sohar University 

Manufacturing 
industries - ‘Intaj 
Suhar’ project as a 
case study 

One of the highlights of promising economic 
diversification in Oman is the development of 
‘Upstream industries’, which refer to the industrial 
firms that process the output of other firms. 
Upstream industries contributed to supporting the 
GDP by 10 % and is still growing annually through 
investments. However, most of the production 
from the basic manufacturing industries are 
exported instead of being converted into high-value 
products through the downstream industries, and 
thus the Sultanate loses the added value on the raw 
materials products. For instance, one metric ton of 
polymeric materials may generate up to a thousand 
dollars, but it can generate ten times the value if it 
is converted into final products that serve the local 
market and exportation.
The manufacturing sector has contributed to the 
creation of a large number of jobs, reaching more 
than 12 % of the total workforce.  The Omanisation 
rate for this sector still needs more attention 
to promote it but this sector could provide a 
large number of jobs if the focus was placed on 
establishing and expanding downstream industries 
projects. 
It is known that the operational cost of projects in the 
Sultanate of Oman is higher than its counterparts, 
especially Asian countries, such as China, India and 
others. Therefore, the marketing competition for 
products that are manufactured in Oman will face 
some challenges, especially if similar products are 
produced frequently in countries that have a lower 
operating cost for their factories. For this reason, 
practical solutions are required to enable Oman to 
manufacture products that are able to compete 
in local and global markets, but this cannot be 
achieved unless there is a focus on producing new 
and innovative products.
The Government of Oman has realized that there 
is a need to strengthen the downstream industries 
through partnership between the public and 
private sectors by establishing a specialized center 
for manufacturing research in order to stimulate 
innovation activity in Oman and thus produce new 
products under the title ‘Designed in the Sultanate of 
Oman’. Oman is aware that converting innovations 
into products that are typically manufactured (Mass 
Production) requires a material base of machines 
and equipment, building expertise and knowledge, 
and providing molds, tools and manufacturing 
equipment to achieve the target of ‘Products 
Designed and Made in the Sultanate of Oman’.

The National Program for Enhancing Economic 
Diversification (Tanfeedh), which falls within the 
Ninth Five-Year Plan (2016-2020), identified the 
great need to establish facilities for designing and 
manufacturing molds and production tools as well 
as establishing a manufacturing research center. 
Accordingly, Sohar University, in partnership with 
the Ministry of Commerce and Industry (MoCI), has 
set up a cooperation program to achieve these two 
projects, and the process of their establishment 
has started since April 2018. The soft opening of 
the two projects at Sohar University under ‘Intaj 
Suhar’ project has already taken place at the 
beginning of March 2020 and the initial operation 
started at an upward pace. Thus, ‘Intaj Suhar’ 
includes the following two projects:

• Manufacturing Tools.
• Advanced Manufacturing Research Center.

The two projects within ‘Intaj Suhar’ are vital 
examples needed by Oman to achieve Oman 
2040 Vision by contributing to the achievement of 
the above-mentioned goals.

Manufacturing Tools
Since Oman imports all of its manufacturing tools, 
such as molds and production tools, which are a 
basic necessity in most manufacturing industries, 
this project aims to address this need, especially 
within the plastic and metal industries.

Advanced Manufacturing Research 
Center
Innovation, including product and process 
development, is one of the main factors in helping to 
compete in the current challenging global market. 
Innovation aims to increase the self-reliance of 
Oman and contribute to increasing export potential. 
The project meets the requirements of innovation 
support and human capital development, as well 
as high-value spare parts for large and medium-
sized companies in Oman.

https://www.su.edu.om/index.php/ar/research-

menu/intaj-suhar 

20 Article Article21



The Ministry of Higher Education, Research and Innovation announces that the submission of 
research proposals for call 2021 is open through the Oman Research Portal (RIMS). The application 
deadline for institutions is the 30th of April 2021.  

This program aims at:
. 1 Building local research capacity.
. 2  Providing a research environment conducive to research and researchers, and that enable 

them to build their skills at various academic levels.
. 3  Activating the role of academic institutions, granting them greater powers, giving them an 

opportunity to develop and manage their own research programs, and also enabling them 
to do a detailed follow up for research projects online.

Applications for research proposals within 
Block Funding Support 2021 open

One thousand five hundred 
Omani riyals for each research 

project
Maximum of one year

Three thousand Omani riyals 
for each research project
Maximum of two years

Twenty thousand Omani riyals 
for each research project
Maximum of two years

Undergraduates 
Research Grants 

for undergraduate 
students 

(URG)

Graduate 
Research 

for Master 
or Bachelor 

holders 
(GRG)

Research 
Grants for 

PhD holders or 
Equivalent 

(RG)

https://twitter.com/TRC_Oman/status/1334434407873191936?s=20
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The Manafa’a Ideathon Program is organized annually by the Oman Animal & Plant Genetic 
Resources Center of the Ministry of Higher Education, Research and Innovation with the aim of 
attracting young talent to participate in the field of unique genetic resources as well as developing 
skills through knowledge exchange. The program also serves as a distinct platform for Omani 
innovators and entrepreneurs to create environmentally friendly products and services that benefit 
from the natural wealth of the Sultanate of Oman, and to transform great scientific ideas and 
innovations into products and services that are commercially viable and thus can compete with 
global products. The winning teams of the 2020 Manafa’a Ideathon Program 2020 were announced 
last September by the Oman Animal & Plant Genetic Resources Center.  

 Manafa'a
 Ideathon

2020

• 4 competing ideas in 
the field of marine life

• 3 competing ideas in 
the field of animals

• 2 competing ideas in 
the field of microbial 
world

• 22 mentors 
participated 
in guiding the 
contestants and 
helping them in 
developing their 
ideas

• 56 participants: 52 % 
female and 48 % male

•  4 categories: plants, 
animals, marine life and 
microbial world

•  OMR 2500 as a financial 
grant for each winning 
team

•  8 competing ideas in 
the field of plant genetic 
resources

The 2020 edition of the Manafa'a Ideathon Program was in partnership with Sultan Qaboos 
University through the Innovation & Technology Transfer Centre and the Oman Academy for 
SMEs, with sponsorship from Oman LNG Development Foundation, ACWA Power.

Manafa’a Ideathon Program
New Innovative Ideas Emerge in the Field of 
Biodiversity in the Sultanate
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