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MINUTES

Type of meeting: SMALL GROUP MEETING 
Title: Micropropagation of small fruits and true-to-typeness of in vitro regenerated plants
Date: 28th, May, 2007

Place: Institute of Plant Genetics and Biotechnology SAS, Akademicka 2, P.O.Box 39 A, Nitra,  Slovakia
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	julie.graham@scri.ac.uk
	Scottish Crop Research Institute, Dundee, Scotland

	Luca 

Vita
	Italy
	yes
	yes
	vitaluca@hotmail.com
	Dipartimento di Scienze Ambientali e delle Produzioni Vegetali, Merche Polytechnic University, Ancona, Italy,

	Djurdjina Ruzic
	Serbia
	yes
	yes
	jugvocca@yu1.net
	Fruit Research Institute, Čačak, Serbia

	Valentina Isak
	Romania
	yes
	yes
	v_isac2002@yahoo.com
	Research Institute for Fruit Growing, Pitesti, Romania

	Alena Gajdosova
	Slovakia
	no
	yes
	alena.gajdosova@savba.sk
	Institute of Plant Genetics and Biotechnology SAS, Nitra, Slovak Republic

	Gabriela Libiakova
	Slovakia
	no
	yes
	gabriela.libiakova@savba.sk
	Institute of Plant Genetics and Biotechnology SAS, Nitra, Slovak Republic

	Nurettin Kaska
	Turkey
	yes
	no
	nkaska@cu.edu.tr
	Cukurova University, Department of Horticulture, Adana, Turkey

	Laurence Bourrain
	France
	yes
	no
	bourrain@ctifl.fr
	CTIFL Centre de Balandran Nellegarde, France


Programe was as followes:

Sunday May 27th: Arrival of participants in the afternoon/evening in Nitra  
Monday May 28th:

900 - Introduction to the meeting - Djurdjina Ruzic

915 - Short introduction to berry research in Nitra - Alena Gajdosova

935 - Presentation of participants (name, surname, institution, field of work)

1000 – 1015 - Coffee break

1015 – 1200 - Introduction to berry micropropagation: development and practical importance (Laboratory experiences from each participants, main work, future work, etc., each participants - 10 min.)

1200–1300 - Opening to discussion (main topics)

1300 - Lunch

1400 – 1530  - Continuation of the discussion 

1530 – 1600 - Coffee break

1600 – 1700 - Prepare a conclusion of SGM - determination of possibilities and activities to achieve:

· Overview of problems associated with current situation 

· Control over berry micropropagation, mile stones to be aimed for 

· Possibilities for network formation and cooperation

1700 – 1900 - Visit to Institute of Plant Genetics and Biotechnology SAS in Nitra and old city of Nitra

2000 – Dinner and continuation of the discussion

Tuesday, May 29th - Departure

After the introduction to the meeting, Djurdjina Ruzic gave a list of topics for discussion. The topics were:

1. ‘Off –types’ regenerated plants

Introduction to topic: In the early days of micropropagation application it was assumed that the plants produced would be clonal (i.e. genetically uniform) but it is not always the case. Gene technology, but a standard technology as well, now offers powerful tools for this screening process and detection of ”off –types“ early in the production cycle. However some somaclonal variants have proved to be of agronomic and commercial importance! 

After the discussion the conclusion was: We don’t have the best method for the detection of off-types regenerated plants – we could use different molecular techniques, DNA analyses, chromosome number, flow cytometry, but also to monitor physiological and morphological appearances.

2. Genetic transformation
Introduction to topic: This topic was introduced and presented by Alena Gajdosova.
After the discussion the conclusion was: To use the transformation for desired gene transfer, for research about the process of gene expression, as a complementary technique to standard breeding techniques.

3. Micropropagation and the production of healthy plant material
Introduction to topic: Micropropagation is important for the production of elite lines or virus free plants, using meristem culture in combination with thermotherapy or antiviral substances. Initially virus-free explants should be used, the number of cultures should be reduced to 10, according to the OEPP standards; good organization of laboratories; good knowledge of the market demand and trends; Could we obtain the virus free plants after many subculturing?
After the discussion the conclusion was: To introduce the same scheme for production of virus free plants in EU in the future, although the OEPP standards exist.

4. Culture decline and new plant growth regulators
Introduction to topic: After a prolonged period of continuous subculture, cultures have progressive decline in a vigour and productivity. Habituation is a major problem in commercial production! There are also progressive changes in other chemical constituents of media including the mineral supply. 

Many natural occuring compounds (or synthesised compounds) such as polyamines, jasmonates, sterols, several growth inhibitors, were found to display hormone-like activity. Some of them proved extremely effective in organogenesis (e. g. TDZ, paclobutrazol). Cytokinin-like effect of imidazole fungicides, imazalil and prochloraz was observed. 

After the discussion the conclusion was: To use different natural occuring, or synthesised compounds such as jasmonates, spermidin, imidazole fungicides which were found to display hormone-like activity. 

5. ‘In vitro ecology’
Introduction to topic: It reflects the importance of complex interactions between the cultured plants and its changing environment, both within the culture vessel and external. It is connected with the next topic - photoautotrophic micropropagation 
After the discussion the conclusion was: It is a very interesting topic and we could spread this research and also use this terminology for the title of some projects.

6. Photoautotrophic micropropagation (PAM)
Introduction to topic: In tissue culture in vitro this term is related to the plants which besides CO2  and light have no carbohydrate requirements in the growth media. Some results obtained in research of strawberry and raspbery suggest that plants in terms of growth and development perform better on media without carbohydrates, but with higher CO2  concentrations. 
After the discussion the conclusion was: The present participants don’t work in this field, but they agree with results obtained in this field of research specially with results of dr Kozai and dr Kubota.

7. Bioreactors and automatics
Introduction to topic: Another important aspect in the field of micropropagation is introduction of flowable medium bioreactors and robotics (automatics) into commercial laboratories which annually produce millions of plants. Very interesting presentation was given by Sandra van Bergen about Vitro cut robot.
After the discussion the conclusion was: Major limiting factor of application of micropropagion is expensive manpower which accounts for 60% of the total expenditure of the production. Therefore, introduction of automatics and bioreactors is all the more reasonable. Robotics and bioreactors we could use in commercial purposes, but it depends what we want and where we go.

8. Temporary immersion culture
Introduction to topic: TIS are modified liquid culture systems in which tissues/embryos/plantlets are grown by submersion in a liquid medium for very short period at regular intervals in a sterile chamber. Maria Antonietta Palombi explained this system.
After the discussion the conclusion was: Most plants in culture grow better in liquid than on solid media. It will be use also for commercial purposes.

9. Unusual behaviour in micropropagation such as fasciation, vitrification etc.
Introduction to topic: Djurdjina Ruzic showed some photos of unusual behaviour in micropropagation such as fasciation, albino leaves, vitrification, change in leaf morphology and malformation of fruits ex vitro. 

After the discussion the conclusion was: We observed mentioned unusual behaviour but there  are very rare and not so spread in our laboratories.

10. Commercial laboratories, yes or no?
Introduction to topic: Are we sure that this plant material is virus- or bacteria-free which are produced in these laboratories because of bad experience with some famous commercial labs?
After the discussion the conclusion was: Tissue culture is not quarantee for VF material without proven this, so it is important to check this material through in vitro and ex vitro phases.

11. Quality issues in a tissue culture laboratory
Introduction to topic: According to Debergh (1999) in food manufacturing there is a quality control program named HACCP it might be indicated to apply the same analytical procedure to the different steps involved in a successful TC procedure (starting with correct mother plant material; size of explants; the number of explants per vessel; surface sterilization; TC container; medium preparation; culture room condition etc.

After the discussion the conclusion was: All participants agreed to apply the similar analytical procedure to the different steps involved in a successful TC procedure.

12. Could we publish a scientific paper about classical micropropagation in a SCI journal with IF more than 1?
Introduction to topic: Djurdjina Ruzic thinks that micropropagation alone is past. Many factors in in vitro system have been studied individually, but a more integrated approach is required, to connect our investigation with another scientific disciplines such as histology, cytology, molecular methods etc. Thus, Williams (1995) suggests that the history of tissue culture has reached the highest point, and tendencies towards autotrophic system bring plant growth in vitro closer to complete plants in situ. 

After the discussion the conclusion was: All participants agreed with this opinion.
GENERAL CONCLUSION: 

Determination of possibilities and activities to achieve:

· Overview of problems associated with current situation - We have to connect our investigations with some research in cytology, histology, molecular biology etc to solve it.

· Control over berry micropropagation, milestones to be aimed for – all participants have to prepare a list of scientific papers of micropropagation on small fruits with references; list of commercial labs in own country; preparing a monography edited by COST 863 (if it is possible) with precise protocols for micropropagation of small fruits (strawberries, raspberries, blackberries, red and black currants and blueberries); to prepare a list of collection of small fruits and fruits in general in own institutions.

· Possibilities for network formation and cooperation – Suggestions: to exchange information and news about symposiums, seminars, meetings, new COST actions, new projects; to prepare a new project/topic for FP7; STSM between our labs; to exchange the plant material. 

After the general conclusion Djurdjina Ruzic promised to coordinate between presented researcher and their labs, thanked to all participants for cooperation with a special thanks to organizer, and closed the official programme.
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