Minutes of the meeting of “Exploiting of Plant Tissue Culture for the Advancement of Agriculture in Iraq” that was held in Iraq/Sulamani during November 5-7

The meeting started in the morning of Nov. 5 at 9:00 am at Abu Sanna Hotel. The names of the scientists and others who attended are in Table 1, attached to this document. There was a good combination of experts from different areas of Iraq as well as three scientists of Iraqi origin who came from the United Arab Emirate. The scientists were experts in Plant Tissue Culture, Biotechnology, Plant breeding, Agronomy, and Biochemistry.

The first day of the meeting started with a welcoming of the participants and addressing them with an overview of the meeting. Dr. Sarbagh Salih gave the first presentation; an overview of the vision and missions of the American University in Iraq/Sulimani and the Twin Rivers Institute (TRI) being one of the core foundations that will be involved in Science and Technology. 

The night before the meeting Dr. Azzam Alwash (Executive Director and founder of Nature Iraq) had presented the Nature Iraq activities for the past 5 years and its connection with the TRI.  Dr. Salih emphasized on the importance of enhancing the use of PTC in Iraq for many economically important crops such as date palm, potatoes, temperate fruits and nuts, she also urged on our responsibility to preserve the important and diverse germplasm of our country and restorting the forests. She outlined the objective of the meeting, which is to gather the best scientific minds to discuss the status quo of Biotechnology and Plant Tissue Culture and how they can they be brought forward and also to establish a network in Iraq for collaboration and communication. Finally, the objective of the PTC project is to establish a PTC lab for Micropropagation and to train cadres as well as to collaborate with Universities in Iraq. 

Dr Jaladat Umer the Director of Scientific Research Center of Dohuk Univ., gave a very informative and detailed presentation on the history of Biotechnology in Iraq in the last 20 years starting with the Baghdad/Institute of Genetic Engineering, he talked about potato seed production through the use of PTC and run ELISA test on them that was reaching a production of 20,000 of type A potato certified seeds. 
He mentioned the use of PCR-based molecular marker technology for fingerprinting of some economically important plants and as well as for genetic identification. He said 21 varieties of potatoes were fingerprinted. They also had fingerprinted some date palm varieties by using AFLP methods. RAPD banding for sex identification were also tested. 

They had a collaborative project with the Univ. of Basrah to test the effect of long-term cultures in increasing variation of the cells. He also mentioned that their data from 13 years of work was lost because of the war. 

Since 2003 he joined the Scientific Research Center in Dohuk. Their main programs are including, but not limited to: Running R&D and Training undergraduate and graduate students. Their major areas of research are plant tissue culture, bioscience, molecular and environment, biology, medical biotechnology and microbiology. Their graduate training courses include molecular biology; expected output is trained locals. They have published 16 scientific international papers since 2003. www.ac.scientificresearchcenter 

Dr Mobasher Omer from Univ. Of Dohuk a Lecturer at the Biology Dept. His main interest is in Plant Tissue Culture, his presentations focused on PTC in Iraq past, present and the future. He gave an excellent talk on the historical background starting (almost all the research was done in Baghdad) from 1982 to 1993.

They developed protocols for many economically important crops. By 2002 they achieved the mass propagation of potatoes and temperate fruits, a production of tens of thousands of plantlets but in 2003 everything was looted and destroyed. There work also involved producing virus-free plants, plant breeding and improvement, through planting single cell culture to get a selection of tolerant cells to such things as salt and drought. 
Another culture technique to produce haploid plants and embryo cultures were also tested. For date palm micropropagation; they used methods of propagation that started with apical meristems or lateral but after 8 months of multiplication stage, direct organogenesis occurred. Propagation of Musa spp. was also investigated in Ramadi and Basrah to select clones that survived salt and coldness.
Since 2003 in Kurdistan his research has been conducted on fruit rootstocks such as shoot tip grafting in vitro of apples and micropropagation of different crops. Their future prospects include fine-tuning of the protocols, research in production of useful compounds and basic research in plant physiology. He also introduced cost analysis for building a functional and reasonable lab, for the building, lab equipment and other expenses around 1.5 million dollars. Dr. Mobasher mentioned that FAO is planning to build large TC laboratories in Iraq.

Dr. Kahdeem Ibrahim, Dept. of Biotechnology, Al-Nahrain Uni. Baghdad gave a talk of the importance of using plant tissue culture technology for crop improvement and development in Iraq. He also gave an overview of his work particularly using endosperm culture and gene transformation for producing plans that can help clean the environment. 

His speech concentrated on the policies that should take place to develop this sector in Iraq and in his opinion the government in general and the Ministry of Agriculture in particular should take it under their wings and invest to establish big laboratories and a center for Plant Tissue Culture. He said he is in contact with Ministry of Agriculture and they have experts in these fields and the experts should be engaged in these initiatives. 
His suggestions were to have a quarterly meeting with PTC associates, designation of priorities e.g. strategic crops, allocation of PTC, gaining government support, inviting the private sector to invest and adopting robust and consistent strategy.  Dr. Kadheem had mentioned that Iraq needs to produce hundreds of millions of trees to plant in the desert areas that can reduce the temperature by 3 degrees Celsius. This can only be achieved by modern technologies. 

One participant mentioned the need to educate our farmers on the benefits of PTC and encourage them to use it. Dr Shabana mentioned the use of the land between the date palm trees be used for growing vegetables and/or cereals. 

More discussion was concentrated on the involvement of commercial companies to invest in this sector and this will be the best solution in some participants’ opinion, others had doubts because of the long term process especially for date palm PTC and investors will not have patience to wait for up to 5 years before they can get their money and gain back.

Dr. Hasan Shabana who is an expert of cultivation and production of date palm resides in UAE gave a presentation on the situation of date palm in UAE and becoming a big industry as well as the importance of using PTC for date palms in Iraq. He mentioned that there are many labs that do micropropagation in Dubai and the government is giving all support and funds to these institutions. Also for the new technologies for date palm cultivation, he compared mechanical pollination to manual methods in which for the first one, 3000 trees/day can be pollinated and only 20 trees/day can be done by the latter.  Tissue culture can also help in propagating the desired but difficult to propagate varieties. 

Dr. Samir Shakir also from the UAE who has been an expert in the Post harvest for many years specializing in date palms, emphasized on the industry and assured that the date palm PTC is profitable and many people will be interested in investing into this field. They have a network under the name DPGN (Date Palm Global Network) and organizing conferences and meetings in the region. 

He mentioned that the importance of using PTC for date palms in the UAE is to develop and propagate new varieties because 65% of the varieties have low quality characteristics although their production is high. He also emphasized that the problems that could be associates with genetic differences, he said F1 is in Trade as well as F2 although there are some problems but for F3 new research must be concentrated in solving the problems. 
Investment in technology is crucial. That is what others are doing in the region, we must all work together to encourage investors and convince them to come and see the agriculture situation in Iraq. Dr. Shakir showed a table of the countries using PTC in the world for example USA is 12%, Namibia 100%, Israel 55%, Jordan 61% Kuwait 22% and it is going to increase. Dr. Shakir also showed a very good video of a factory in UAE that is using very high technologies to process the dates for local and export purposes and that employees many people in the region. 

Dr Badri Alani, who is specialized in Cell Biology and Cytogenetics gave an excellent presentation on the true to type of date palm, and the concern of F1, F2 and in the future F3 of the date palm produced from Tissue culture propagules and the concern of somaclonal variation. 
He explained the differences between, seed, offshoots and tissue culture propagations methods in terms of productivity, stability and reliability. He encourages TC for date palm propagation because it is the best way of mass production and the percentage of somaclonal variation is relatively not high. He explained some of these variations that can cause abnormalities such as abnormal leaves and inflorescences, dwarfing, leaf bleaching, deformed offshoots, delayed flowering time, pollination failure and abnormal fruiting. He attributed the somaclonal variation to the embryogenesis methods of micropropagation.

Dr. Abbas Jassim who is specialized in PTC in date palms from the Uni. Of Basrah gave a talk about this subject,. He talked about the micropropagation methods they have used in his lab that started with shoot tip cultures or auxiliary buds for initiation stage and then callus production in which it will produce adventitious shoots or embryos. 
He explained somatic embryos give only one leaf at the beginning stage but shoots from organogenesis gives many leaves around 5 mm, relatively large. In their experience about 40% of the somatic embryos takes off, charcoal is used in the early stages. It will take up to 5 years to come to production stage. 

There are three commercial TC labs in Basrah. AlFayhaa TC lab was build in 2000 and closed in 2003, AlJazera TC lab founded in 2007 it was established by the British Army and cost them $ 400,000 and he is the Manager now running the lab. and Fadak TC lab was established in 2008. The Univ. has a very small lab in the Agricultural College which accommodates 5 MSc and 7 PhD students and more than 30 research publication have been issued. 

He suggested that investing 400 K in a lab per years can produce 100,000 plants and for one million dollars for 3 years can produce 500,000 plants. Dr. Jassim also mentioned that they don’t have green houses or nurseries. They work with two varieties - Barhi and Sukari.

Dr. Farhad Barzanji, Dean of Kurdistan Medical Research Center/Uni of Sallahadin presented the activities of the center and the Biotechnology program they established in 2006 it started as a Molecular Biology working with DNA sequencing.Their research projects are directed in Bacterial gene: tm RNA and Virulent viral genes and promoters. TmRNA that is a unique molecules in bacteria, not existing in human, animal and plant cells. He talked about the students who are working in a small lab and not having enough funds to do the wrok to the fullest.

Dr. Aumeed Amin from Uni of Suli is an expert of Agriculture Economy gave an overview of the situation of Agriculture in Kurdistan, He showed statistics for the Agriculture area as well as the climate changes according to the area. He said there are 84,000 Km square of land, only 2,4 m ha is cultivated, in Kurdistan there are three zones for rain, one is semi moist zone 550 mm/season rain, semi-dry zone 550-350 mm that covers I m ha cultivated land and dry zone that is less than 350 mm. he also said every 7 years in Kurdistan there is drought. 

The temp is lower than the middle and south of Iraq and there is less evaporation of water by 20%. Most of the farming is centered in growing vegetables and cereals.  Our strategy vision should be to increase crop production, ensure food security safeguarding agro-economical sustainability. 

He emphasized on preserving the Germplasm is very essential for the country. He also warned the effect of the overgrazing of the land threading the disappearance of many important spp. Presenters all agreed on intensive agricultural program for Iraq and helping farmers in everyway possible.

  Dr. Ali Al askari a Biochemist from Uni of Suli gave a overview talk on the Flora of Iraq, specialized in Medicinal plants, he showed a list of important plant  of many 39 Families that contain 2000 plants that are excising in Iraq, specially in Kurdistan area. Some of these medicinal plants can be of economically important value such as St. Johns wort-Hypericum that is found not to be only anti depressant but also anti-fungal, this plant grows wild in the northern area.  Dr. Aumeed mentioned that when the Flora of Iraq was written they did not work in Mountain Sarah, which is very diverse area and amazing habitat.

This talk was included in this meeting to give a chance to the participant if they want to be part of the Flora of Iraq project that NI is working to establish and have a meeting in March.

Finally Dr. Hussam Khairalla, gave an excellent presentation on the micropropagation of date palm by using inflorescence explants and through somatic embryogenesis and he said this method is used for palms that don’t produce offshoots. 

He gave an overview of the methods of propagation that is mainly dependant on growing the offshoot because seed propagation gives around 50% male trees. Also outlined the benefits of using tissue culture methods and its use in so many countries, however using the shoot tips from offshoots will mean sacrificing the whole plant and in some cases it is very valuable because a tree can make only few offshoots /year.  

This is especially important for the verities that are rare and do not make many offshoots, he suggested using Spikes that is part of the Inflorescence and showed the success they has achieved, and found that Spikes taken from female flowers had the ability to proliferate into vegetative parts and give rise to direct organogenesis which was determined by the age of the explants and the supplemented nutrients. The cultures were tested for variation by using AFLP methods and it was found that only 1.1% variants for the cultures that made some callus for the variety of Maktum. He concluded his talk by recommending using the Spikes of Inflorescence of the mature trees to micropropagation date palms. 

Recommendations and Suggestions:

From the presentations of many scientists who attended this meeting we can understand the situation of Plant Tissue Culture and specifically of date palm in Iraq much more. 

First: PTC field was explored and researched from the1980’s, in different laboratories in Baghdad Research Center; for Institutes belong to Ministry of Agriculture and Higher Education, a lot of money was invested and for some crops like potatoes they reached production stage but because of sanctions and war it went downward and was neglected and in 2003 the labs were destroyed and most of the data were lost.  

We can assume that the knowledge and technology is available and many students studied for Masters and PhD in this field. I think this should be invested and not undermined.  Most of the scientists are willing to cooperate with the TRI and offered their services to teach PTC courses at the institute, so we should invest in that and bring the best candidates for the first year to give Seminars and we can develop a curriculum for other subjects if we see the first one is successful.

Second:  The subject of date palm TC was the main focus of the meeting, most of the specialists of TC in Iraq have some association or worked in this field, many of the presentations were about this subject and they had substantial scientific knowledge but not on the mass propagation system, and the reason they offered was it never reached to this point because of the situation of Iraq and the wars, not because of the lack of knowledge. 

Some presenters had a cost analysis estimate for an effective and functional lab of date palm TC and they said around 1-1.5 million dollars is needed to produce mass production propagules (100,000-400,000) depending on the crop. A lot of discussions were circulated around whether the government should establish giant labs to mass-produce the need for the 10s of millions of date palm trees or it should be given to investors to do the job.

 Most of the voices were to bring investors to do the job, and some argued that investors can’t wait that long to get their money back, because the process will take like 5 years before they see the results. I personally think that the government should give loans to investors with no interest to encourage the private sector as well as to get the product the country needs. 

There were talks in the meeting that the governments, specifically the Ministry of Agriculture has plans for this sector but no one gave any detail, so I decided to go to Baghdad and investigate into this matter. I found out three things: 

1. I met with the Minister of Agriculture (Dr. Ali Albahadilly) and we discussed using Tissue culture for the date plam and other crops, he told me that they have many plans for this sector and they are studying it very carefully. There should be many labs in the near future to do this work.

2. I met with the Agriculture advisor to the Prime Minister of Iraq (Dr. Hussain Alwasiti) who is responsible for the Agriculture Initiative from The PM office in which they have allocated 500 million dollars to promote agriculture in Iraq. He told me that for TC of date palm, they are encouraging investors to submit proposals for establishing laboratories of mass production and they will give them loans 100% with no interest for 5-8 years depending on the project providing they bring guarantees from their bank or other institutes. 

He said we can do the same for TRI but we need to bring guarantees from outside the KRG, because this money is not from the 17% that the region of Kurdistan is getting and it is from the Budget of the rest of Iraq. This might be difficult to get for people working in Kurdistan.  He also told me about a gift that was given by Shiek Muhamad in AUE and that is a laboratory for date palm TC that will cost 16 million dollars, they have hired a company from Holland to start working as soon as possible to build it in Al Najaf close to the airport and they expect to produce one million trees/year.

3. At the meeting Dr. Mobasher mentioned that FAO is preparing to establish big labs for date palm TC, but did not give or have specific, so after investigating in this I received this from their office in Amman; 

FAO is involved in the: Establishment of date palm tissue culture lab. with  its supporting facilities is one of the immediate objectives of   "Rehabilitation of the date palm sector in Iraq" project which was initially proposed for Mid and Southern governorates of Iraq.

The whole project contributes to: Job creation and community building in

Rural areas of mid and southern Iraq; Food security through development of

modern date palm plantations; development of a date palm cultivation  program, including tissue culture lab through upgrading/rehabilitation, good agricultural practices for date plantations and development of a suitable integrated pest management system. 

The project will also rehabilitate selected storage, packing and processing units and build the capacity of support institutions such as Date Palm Research and Training Centre (DPRTC).  FAO/IRAQ and Ministry of Agriculture (MoA) are both responsible for implementing the tissue culture lab. activity. This activity is ongoing. Bill of quantity (BoQ), which has been prepared by the National Centre for Engineering Consultancy (NCEC) / Ministry of Housing is under evaluation by technical division in FAO/Rome. Construction of the Lab. is expected to be done by November 2009.  Lab. equipments and chemicals are under shipping process. Production capacity of the Lab. is 50,000 plantlets. Location of the Lab. is Al-Rabai date palm station / General.

 Should we work on a pilot project for date palm TC at the TRI or not?  

Going back to first and second section in the recommendation it is evident that a lot of effort and money has been put in the sector of date palm TC especially this year. When we suggested first time to do a pilot project for date palm TC many of these initiatives where not in place yet or we didn’t know about them. 

I am not sure if we can make any difference by doing a date palm TC at the TRI, I think we can put our efforts into establishing a tissue culture lab for other crops such as mass propagation and cleaning stocks of potatoes, olives, forest trees and rare and endangered plants. 

Potatoes can be our short-term project that can generate some income because it is fast growing and protocols are in place, research in this project can be towards growing different varieties in Sharazor area in Suli province to find out the best growing varieties and introduce new cultivars to the public. 

 Other research can be aimed at micropropagation of olives of the varieties and cultivars that are difficult to propagate by conventional methods, which is important economical crop and as well as it will provide vegetations for the area. 

Forest trees are essential for reestablishing the forests and hence proving a better environment for everyone, but this is a long-term project and we need to get the regional government involvement.

At the TRI we can get graduate student to do the research for the olives and potatoes, and have collaboration with the Uni of Dhok and Baghdad for co-supervision because they have done work with these crops and publications will be benefits for both sides. 

A committee will be established in the near future that will include Plant Tissue Culture experts in Iraq, we agreed in this meeting to become part of the of the Biotechnology society of Iraq. The bylaws and mission will be written as soon as the individuals are identifies for the committee. Most of the participants showed interest to be part of this organization. 
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